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(57) ABSTRACT 

The invention provides an evaporation System which is one 
of deposition devices promoting an efficiency of utilizing an 
EL material and excellent in uniformity and throughput of 
forming an EL layer and an evaporation method therefor. 
Further, the invention provides a method of efficiently 
Vapor-depositing an EL material to a large area Substrate. 
Further, the invention provides a System capable of avoiding 
an impurity from mixing to the EL material. 

An evaporation System of the invention is featured in 
moving a Substrate and an evaporation Source relative to 
each other. That is, the invention is featured in that in the 
evaporation System, an evaporation Source holder installed 
with a vessel filled with an evaporation material is moved by 
a certain pitch relative to a Substrate or the Substrate is 
moved by a certain pitch relative to the evaporation Source. 
Further, the invention is featured in that a vessel is filled with 
a refined evaporation material and carried and thereafter, the 
vessel is directly installed to the evaporation System which 
is a deposition device to carry out evaporation. 
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EVAPORATION METHOD, EVAPORATION 
DEVICE AND METHOD OF EABRICATING LIGHT 

EMITTING DEVICE 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a deposition device 
for depositing materials which can be deposited by evapo 
ration (hereinafter, an evaporation material), and a manu 
facturing method of a light emitting device typified by 
OLED that is formed using the deposition device. Specifi 
cally, the present invention relates to a vacuum-evaporation 
method and an evaporation device that conducts deposition 
by evaporating an evaporation material from a plurality of 
evaporation Sources provided to face a Substrate. 
0002. In recent years, research related to a light emitting 
device having an EL element as a Self-luminous light 
emitting element has been activated. The light emitting 
device is referred to as EL display or light emitting diode 
(LED). Since these light emitting devices have characteris 
tics Such as rapid speed of response that is Suitable for movie 
display, low Voltage, low power consumption driving, or the 
like, they attracts an attention for a next generation display 
including new generation's cellular phones and portable 
information terminals (PDA). 
0003. The EL element has a structure that an organic 
compound-containing layer (hereinafter, an EL layer) is 
Sandwiched between an anode and a cathode. Electro lumi 
neScence is generated in the EL layer by applying an 
electronic field to the anode and the cathode. Luminescence 
obtained from the EL element includes light emission in 
returning to a base State from Singlet excitation (fluores 
cence) and light emission in returning to a base state from 
triplet excitation (phosphorescence). 
0004. Above EL layer has a laminated structure typified 
by “a hole transporting layer, a light emitting layer, an 
electron transporting layer” proposed by Tang et el. of 
Kodak Eastman Company. An EL material for forming an 
EL layer is classified broadly into a low-molecular (mono 
mer) material and high-molecular (polymer) material. The 
low-molecular material is deposited using the evaporation 
apparatus shown in FIG. 14. 
0005 The evaporation apparatus shown in FIG. 14 has a 
substrate holder 1403 installed on a substrate, a melting pot 
1401 encapsulated an EL material, an evaporation material, 
a shutter 1402 for prevention of rising an EL material that 
will be sublimed, and a heater (not shown) for heating an EL 
material in a melting pot. Then, an EL material heated by the 
heater is Sublimed and deposited on a rolling Substrate. At 
this time, in order to deposit uniformly, the Substrate and the 
melting pot is necessary to have a distance therebetween at 
least 1 m. 

0006 According to the above-described evaporation 
device and the above-described vacuum evaporation 
method, when the EL layer is formed by vacuum evapora 
tion, almost all of the Sublimated EL material is adhered to 
an inner wall, a shutter or an adherence preventive shield 
(protective plate for preventing a vacuum evaporation mate 
rial from adhering to an inner wall of a deposition chamber) 
at inside of the deposition chamber of the evaporation 
device. Therefore, in forming the EL layer, an efficiency of 
utilizing the expensive EL material is as extremely low as 
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about 1% or Smaller and fabricating cost of a light emitting 
device becomes very expensive. 
0007 Further, according to the evaporation device of the 
related art, in order to provide a uniform film, it is necessary 
to Separate a Substrate from an evaporation Source by an 
interval equal to or larger than 1 m. Therefore, the evapo 
ration device per Se becomes large-sized, a time period 
required for emptying gas from each deposition chamber of 
the evaporation device is prolonged and therefore, a depo 
Sition rate is retarded and throughput is lowered. Further, the 
evaporation device is of a Structure of rotating the Substrate 
and therefore, there is a limit in the evaporation device 
aiming at a large area Substrate. 
0008 Further, the EL material poses a problem of being 
deteriorated by being easily oxidized by presence of oxygen 
or water However, in forming a film by an evaporation 
method, a predetermined amount of an evaporation material 
put into a vessel (glass bottle) is taken out and transferred to 
a vessel (representatively, crucible, or evaporation boat) 
installed at a position opposed to an object to be formed with 
a film at inside of an evaporation device Stem and there is a 
concern that the evaporation material is mixed with oxygen 
or water or an impurity in the transferring operation. 
0009 Further, when the evaporation material is trans 
ferred from the glass bottle to the vessel, the evaporation 
material is transferred by the human hand at inside of a 
pretreatment chamber of a deposition chamber provided 
with a glove or the like. However, when the glove is 
provided at the pretreatment chamber, vacuum cannot be 
constituted, the operation is carried out under atmospheric 
preSSure and there is a high possibility of mixing an impu 
rity. For example, even when the transferring operation is 
carried out at inside of the pretreatment chamber Subjected 
under a nitrogen atmosphere, it is difficult to reduce moisture 
or oxygen as less as possible. Further, although it is con 
ceivable to use a robot, Since the evaporation material is in 
a powder-like shape, it is very difficult to fabricate the robot 
for carrying out the transferring operation. Therefore, it is 
difficult to constitute Steps of forming an EL element, that is, 
from a step of forming an EL layer above a lower electrode 
to a step of forming an upper electrode by an integrated 
closed System enabling to avoid mixing of an impurity. 

SUMMARY OF THE INVENTION 

0010 Hence, the invention provides an evaporation 
device which is a deposition device promoting an efficiency 
of utilizing an EL material and forming film excellent in 
uniformity or throughput of forming an EL layer and an 
evaporation method therefor. Further, the invention provides 
a light emitting device fabricated by the evaporation device 
and the evaporation method according to the invention and 
a method of fabricating the light emitting device. 
0011 Further, the invention provides a method of Sub 
jecting an EL material to evaporation efficiently to a large 
area Substrate having a Substrate size of, for example, 320 
mmx400 mm, 370 mmx470 mm, 550 mmx650 mm, 600 
mmx720 mm, 680 mmx880 mm, 1000 mmx1200 mm, 1100 
mmX1250 mm or 1150 mmX1300 mm. 

0012 Further, the invention provides a fabricating device 
capable of avoiding an impurity from mixing to an EL 
material. 
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0013 In order to achieve the above-described object, the 
invention provides an evaporation device featured in that a 
Substrate and an evaporation Source are moved relative to 
each other. That is, the invention is characterized in that in 
an evaporation device, an evaporation Source holder 
installed with a vessel filled with an evaporation material is 
moved by a certain pitch relative to a Substrate or the 
Substrate is moved by a certain pitch relative to the evapo 
ration Source. Further, it is preferable to move the evapora 
tion Source holder by a certain pitch to overlap ends (skirts) 
of a Sublimated evaporation material. 
0.014. Although a single or a plurality of the evaporation 
Source holders may be constituted, when the evaporation 
Source holders are provided for respective laminated films of 
EL layers, evaporation can be carried out efficiently and 
continuously. Further, a Single or a plurality of vessels may 
be installed at the evaporation Source holder and a plurality 
of vessels filled with the same evaporation material may be 
installed. Further, when vessels having different evaporation 
materials are arranged, a film can be formed at a Substrate in 
a state of mixing the Sublimated evaporation materials (this 
is referred to as common evaporation). 
0.015 Next, an explanation will be given of an outline of 
a path for moving a Substrate and an evaporation Source 
according to the invention relative to each other. Further, 
although the explanation will be given by an example of 
moving the evaporation Source holder relative to the Sub 
strate in reference to FIGS. 2A and 2B, according to the 
invention, the Substrate and the evaporation Source may be 
moved relative to each other and the path of moving the 
evaporation source holder is not limited to those in FIGS. 
2A and 2B. Further, although the explanation will be given 
of a case of four evaporation Source holders A, B, C and D, 
any number of the evaporation Source holderS may naturally 
be provided. 
0016 FIG. 2A illustrates a substrate 13, evaporation 
Source holders A, B, C and D installed with evaporation 
Sources, and a path for moving the evaporation Source 
holders A, B, C and D relative to the Substrate. First, the 
evaporation Source holder A is moved Successively in an X 
axis direction to finish forming a film in the X axis direction 
as shown by a broken line. Next, the evaporation Source 
holder A is moved Successively in a Y axis direction and 
Stopped at a position of a dotted line after finishing to form 
a film in the Y axis direction. Thereafter, the evaporation 
Source holders B, C and D are successively moved similarly 
in the X axis direction to finish forming films in the X axis 
direction similarly. Next, the evaporation Source holders B, 
C and D are successively moved in the Y axis direction and 
Stopped after finishing to form films in the Y axis direction. 
Further, the evaporation holder may start moving from the Y 
axis direction and the path of moving the evaporation Source 
holder is not limited to that of FIG. 2A. Further, the 
evaporation Source holder may move alternately in the X 
axis direction and the Y axis direction. Further, by moving 
the evaporation Source holder on an outer Side of the 
Substrate, evaporation to an end region of the Substrate can 
be made uniform. Further, in order to make the evaporation 
to the end region of the Substrate uniform, Speed of moving 
at the end region may be made slower than that at a central 
region thereof. 
0.017. Further, each evaporation source holder returns to 
an original position and Starts evaporation for a Succeeding 
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Substrate. A timing of returning each evaporation Source 
holder to the original position may be a timing after forming 
the film and before Successively forming the film and may 
be in the midst of forming a film by other evaporation Source 
holder. Further, evaporation may be started for a Succeeding 
Substrate from a position at which each evaporation Source 
holder is stopped. Although a time period of reciprocating 
the evaporation Source holder once may pertinently be set by 
a person for embodying the invention, 5 through 15 minutes 
are preferable. 

0018) Next, a path different from that of FIG. 2A will be 
explained in reference to FIG. 2B. In reference to FIG. 2B, 
the evaporation Source holder A is moved Successively in the 
Y axis direction and moved Successively in the X axis 
direction as shown by a broken line and Stopped on a rear 
side of the evaporation source holder Das shown by a dotted 
line. Thereafter, the evaporation source holders B, C and D 
are moved in the X axis direction as shown by the broken 
line and Successively moved in the Y axis direction similarly 
and Stopped on rear Sides of preceding ones of the evapo 
ration Source holders after finishing to form films. 
0019. By setting the path such that the evaporation source 
holder returns to the original position in this way, there is not 
unnecessary movement of the evaporation Source holder and 
the deposition Speed can be increased and therefore, the 
throughput of the light emitting device can be promoted. 

0020) Further, in FIGS. 2A and 2B, timings of starting to 
move the evaporation source holders A, B, C and D may be 
after Stopping or before Stopping preceding ones of the 
evaporation Source holders. Further, when a Succeeding one 
of the evaporation Source holder Starts moving before Solidi 
fying a vapor-deposited film, in an EL layer having a 
laminated layerS Structure, a region mixed with evaporation 
materials (mixed region) may be formed at an interface of 
respective films. 

0021 According to the invention of moving the substrate 
and the evaporation source holders A, B, C and D relative to 
each other in this way, Small-sized formation of the device 
can be achieved without needing to prolong a distance 
between the Substrate and the evaporation Source holder. 
Further, Since the evaporation device is Small-sized, adher 
ence of the Sublimated evaporation material to the inner wall 
or the adherence preventive shield at inside of the deposition 
chamber is reduced and the evaporation material can be 
utilized without waste. Further, according to the evaporation 
method of the invention, it is not necessary to rotate the 
Substrate and therefore, the evaporation device capable of 
dealing with a large area Substrate can be provided. Further, 
according to the invention of moving the evaporation Source 
holder in the X axis direction and the Y axis direction 
relative to the Substrate, the vapor-deposited film can uni 
formly be formed. 
0022. Further, the invention can provide a fabricating 
device continuously arranged with a plurality of deposition 
chambers for carrying out an evaporation processing. The 
evaporation processing is carried out at the plurality of 
deposition chambers in this way and therefore, the through 
put of the light emitting device is promoted. 

0023. Further, the invention can provide a fabricating 
System enabling to install a vessel filled with an evaporation 
material directly to the evaporation device without being 
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exposed to the atmosphere. According to the invention, 
handling of the evaporation material is facilitated and an 
impurity can be avoided from being mixed to the evapora 
tion material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024 FIGS. 1A, 1B and 1C are views showing an 
evaporation device according to the invention; 

0025 FIGS. 2A and 2B are views showing an evapora 
tion device according to the invention; 

0026 FIGS. 3A and 3B are views showing a vessel 
according to the invention; 

0027 FIGS. 4A and 4B are views showing a vessel 
according to the invention; 

0028 FIGS.5A and 5B are views showing an evapora 
tion Source holder according to the invention; 
0029 FIG. 6 is a view showing a fabricating device 
according to the invention; 

0030 FIG. 7 is a view showing a carrier vessel according 
to the invention; 

0031 FIGS. 8A and 8B are views showing an evapora 
tion device according to the invention; 

0032 FIGS. 9A and 9B are views showing an evapora 
tion device according to the invention; 

0033 FIGS. 10A and 10B are views showing a light 
emitting device according to the invention; 

0034 FIGS. 11A and 11B are views showing a light 
emitting device according to the invention; 

0.035 FIGS. 12 is a view showing an evaporation device 
according to the invention; 

0.036 FIG. 13 is a view showing an evaporation device 
according to the invention; 

0037 FIG. 14 is a view showing an evaporation device; 

0.038 FIG. 15 is a view showing an evaporation device 
according to the invention; 

0039 FIG. 16A through FIG. 16H are views showing 
examples of electronic device using the invention; 

0040 FIGS. 17A and 17B are views showing an evapo 
ration device according to the invention; 

0041 FIGS. 18A, 18B and 18C are views showing a 
light emitting device according to the invention; and 

0.042 FIG. 19 is a view showing a light emitting device 
according to the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0.043 An explanation will be given of embodiments of 
the invention in reference to the drawings as follows. 
Further, in all of views for explaining the embodiments, the 
Same portions are attached with the same notations and a 
repeated explanation thereof will be omitted. 
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0044) (Embodiment 1) 
004.5 FIGS. 1A, 1B and 1C show an evaporation device 
according to the invention. FIG. 1A is a sectional view in X 
direction (a section taken along a dotted line A-A), FIG. 1B 
is a Sectional view in Y direction (a Section taken along a 
dotted line B-B") and FIG. 1C is a top view. Further, FIGS. 
1A, 1B and 1C show the evaporation device in the midst of 
evaporation. 
0046) In FIGS. 1A, 1B and 1C, a deposition chamber 11 
includes a Substrate holder 12, an evaporation Source holder 
17 installed with an evaporation shutter 15, means for 
moving the evaporation Source holder (not illustrated) and 
means for producing a low pressure atmosphere. Further, the 
deposition chamber 11 is installed with a substrate 13 and an 
evaporation mask 14. Further, alignment of the evaporation 
mask may be confirmed by using a CCD camera (not 
illustrated). The evaporation source holder 17 is installed 
with a vessel filled with an evaporation material 18. The 
deposition chamber 11 is vacuumed to a vacuum degree of 
5x10-Torr (0.665Pa) or lower, preferably, 10" through 
10 Pa by the means for producing the low preSSure atmo 
Sphere. 
0047. Further, in evaporation, the evaporation material is 
previously Sublimated (vaporized) by resistance heating and 
Scattered in a direction of the Substrate 13 by opening the 
Shutter 15 in evaporation. An evaporated evaporation mate 
rial 19 is scattered in an upward direction and is selectively 
Vapor-deposited on the Substrate 13 by passing an opening 
portion provided at the evaporation mask 14. Further, pref 
erably, a deposition rate, a moving Speed of the evaporation 
holder and opening and closing of the shutter are controlled 
by a microcomputer. The evaporation rate of the evaporation 
Source holder can be controlled by the moving Speed. 
0048. Further, although not illustrated, evaporation can 
be carried out while measuring a film thickness of a depos 
ited film by a quartz oscillator provided at the deposition 
chamber 11. When the film thickness of the deposited film 
is measured by using the quartz oscillator, a change in mass 
of a film deposited to the quartz oscillator can be measured 
as a change in the resonance frequency. 
0049. In the evaporation device stem shown in FIGS. 
1A-1C, in evaporation, a distance d of an interval between 
the substrate 13 and the evaporation source holder 17 can be 
reduced to, representatively, 30 cm or Smaller, preferably, 20 
cm or smaller, further preferably, 5 cm through 15 cm to 
thereby significantly promote an efficiency of utilizing the 
evaporation material and throughput. 
0050. In the evaporation device, the evaporation source 
holder 17 is constituted by a vessel (representatively, cru 
cible), a heater arranged on an outer side of the vessel via a 
uniformly heating member, an insulating layer provided on 
an Outer Side of the heater, an outer cylinder containing 
these, a cooling pipe wound around an Outer Side of the outer 
cylinder and the evaporation shutter 15 for opening and 
closing an opening portion of the Outer cylinder including an 
opening portion of a crucible. Further, the evaporation 
Source holder 17 may be a vessel capable of being carried in 
a State of fixing the heater to the vessel. Further, the vessel 
is formed by a material of a sintered body of BN, a 
composite Sintered body of BN and AlN, quartz or a graphite 
capable of withstanding high temperature, high pressure and 
low pressure. 
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0051. Further, the evaporation source holder 17 is pro 
vided with a mechanism movable in X direction or Y 
direction at inside of the deposition chamber 11 while 
maintaining a horizontal State. In this case, the evaporation 
Source holder 17 is made to move in ZigZag on a two 
dimensional plane as shown by FIG. 2A or FIG. 2B. 
Further, a pitch of moving the evaporation source holder 17 
may pertinently be matched to an interval between insula 
tors. Further, insulators 10 are arranged in a Stripe shape to 
cover end portions of first electrodes 21. 
0.052 Further, it is not necessarily needed that an organic 
compound provided at the evaporation Source holder is one 
or one kind thereof but may be a plurality of kinds thereof. 
For example, other than one kind of a material provided as 
a light emitting organic compound at the evaporation Source 
holder, other organic compound which can be a dopant 
(dopant material) may be provided along there with. It is 
preferable to design an organic compound layer to be 
Vapor-deposited to constitute by a host material and a light 
emitting material (dopant material) having excitation energy 
lower than that of the host material Such that the excitation 
energy of the dopant becomes lower than excitation energy 
of a hole transporting region and excitation energy of an 
electron transporting layer. Thereby, diffusion of a molecular 
exciter of the dopant can be prevented and the dopant can 
effectively be made to emit light. Further, when the dopant 
is a material of a carrier trap type, an efficiency of recom 
bining carriers can also be promoted. Further, the invention 
includes a case in which a material capable of converting 
triplet excitation energy to luminescence is added to a 
mixing region as a dopant. Further, in forming the mixing 
region, a concentration gradient may be provided to the 
mixing region. 
0053. Further, when a plurality of organic compounds are 
provided at a single evaporation Source holder, it is prefer 
able for evaporating directions to be skew to interSect at a 
position of an object to be deposited Such that the organic 
compounds are mixed together. Further, in order to carry out 
common evaporation, the evaporation Source holder may be 
provided with four kinds of evaporation materials (for 
example, two kinds of host materials as evaporation material 
A, two kinds of dopant materials as evaporation material B). 
Further, when a pixel size is Small (or, an interval between 
respective insulators is narrow), a film can finely be formed 
by dividing inside of a vessel in four and carrying out 
common evaporation for Subjecting respectives pertinently 
to evaporation. 

0.054 Further, since the interval distance d between the 
substrate 13 and the evaporation source holder 17 is nar 
rowed to, representatively, 30 cm or Smaller, preferably, 5 
cm through 15 cm, there is a concern of heating also the 
evaporation mask 14. Therefore, it is preferable for the 
evaporation mask 14 to use a metal material having a low 
thermal expansion rate which is difficult to deform by heat 
(for example, a high melting point metal Such as tungsten, 
tantalum, chromium, nickel or molybdenum or an alloy 
including these elements, a material Such as Stainless Steel, 
inconel, Hastelloy). For example, a low thermal expansion 
alloy having 42% of nickel and 58% of iron or the like is 
pointed out. Further, in order to cool the evaporation mask 
to be heated, the evaporation mask may be provided with a 
mechanism of circulating a cooling medium (cooling water, 
cooling gas). 
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0055. Further, in order to clean a deposited Substance 
adhered to the mask, it is preferable to generate a plasma at 
inside of the deposition chamber by plasma generating 
means to vaporize the deposited Substance adhered to the 
mask to vent the vapor to outside of the deposition chamber. 
For that purpose, a mask is separately provided with an 
electrode and a high frequency power Source 20 is connected 
to either one of them. By the above-described, it is prefer 
able that the mask is formed by a conductive material. 
0056 Further, the evaporation mask 14 is used when an 
evaporation film is selectively formed on a first electrode 21 
(cathode or anode) and the evaporation mask 14 is not 
particularly needed when the evaporation film is formed 
over an entire face thereof. 

0057. Further, the deposition chamber includes gas intro 
ducing means for introducing one kind or a plurality of kinds 
of gases Selected from the group consisting of Ar, H, F, NF, 
and O and Venting means for venting the deposited Sub 
stance vaporized. By the above-described constitution, 
inside of the deposition chamber can be cleaned without 
being in contact with the atmosphere in maintenance. 
0058 Cleaning can be performed as follows, the atmo 
Sphere in a chamber is Substituted by nitrogen, and is 
Vacuum exhausted, and a high frequency power Supply 
(13.56 MHz) can be connected with either the mask or the 
electrode So that a plasma is generated therebetween (Sub 
Strate shutter, not illustrated). And, argon and hydrogen are 
introduced to the chamber in respective flow rate of 30 sccm, 
and the atmosphere in the chamber are stabilized, an RF 
electric power of 800W is applied to generate plasma, 
thereby the mask and inner wall of the chamber can be 
cleaned. 

0059 Further, the deposition chamber 11 is connected 
with a vacuuming chamber for vacuuming inside of the 
deposition chamber. The vacuum processing chamber is 
provided with a turbo-molecular pump of a magnetic levi 
tation type, a cryopump or a dry pump. Thereby, the ultimate 
Vacuum degree of the deposition chamber 11 can be made to 
be 10 through 10 Pa and inverse diffusion of an impurity 
from a pump side and an venting System can be controlled. 
In order to prevent an impurity from being introduced into 
the deposition chamber 11, as a gas to be introduced, an inert 
gas of nitrogen or rare gas is used. There are used the gases 
to be introduced which are highly purified by a gas refiner 
before being introduced into the device. Therefore, it is 
necessary to provide the gas refiner Such that the gas is 
highly purified and thereafter introduced into the deposition 
chamber 11. Thereby, an impurity of oxygen, water or the 
like included in the gas can previously be removed and 
therefore, the impurities can be prevented from being intro 
duced into the deposition chamber 11. 

0060) Further, the substrate holder 12 is provided with a 
permanent magnet for fixing the evaporation mask compris 
ing a metal with the magnetic force and also fixing the 
Substrate 13 interposed therebetween. Although an example 
of bringing the evaporation mask into close contact with the 
Substrate 13 is shown here, a Substrate holder or an evapo 
ration mask holder fixed with an interval to Some degree 
therebetween may pertinently be provided. 
0061 According to the deposition chamber having the 
mechanism of moving the evaporation Source holder as 
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described above, it is not necessary to prolong the distance 
between the Substrate and the evaporation Source holder and 
the evaporation film can uniformly be formed. 
0062) Therefore, according to the invention, the distance 
between the Substrate and the evaporation Source holder can 
be shortened and Small-sized formation of the evaporation 
device can be achieved. Further, Since the evaporation 
device becomes Small-sized, adherence of the Sublimated 
evaporation material to the inner wall or the adherence 
preventive Shield at inside of the deposition chamber can be 
reduced and the evaporation material can effectively be 
utilized. Further, according to the evaporation method of the 
invention, it is not necessary to rotate the Substrate and 
therefore, the evaporation device capable of dealing with a 
large area Substrate can be provided. 
0.063. Further, by shortening the distance between the 
Substrate and the evaporation Source holder in this way, the 
evaporation film can be deposited thinly and controllably. 

0064 (Embodiment 2) 
0065. A detailed description will be given of constitutions 
of a vessel for filling an evaporation material and an evapo 
ration Source holder at a Surrounding thereof according to 
the invention in reference to FIGS. 3A and 3B as follows. 
Further, FIGS. 3A and 3B show a state of opening a shutter. 
0.066 FIG. 3A shows a sectional view of a surrounding 
of one vessel installed at an evaporation source holder 304 
illustrated with heating means 303 provided at the evapo 
ration source holder, a power source 307 of the heating 
means, an evaporation material 302 of the vessel, a filter 305 
provided at inside of the vessel and a shutter 306 arranged 
above an opening portion provided at an upper portion of the 
vessel. AS the heating means 303, resistance heating, high 
frequency or laser may be used, Specifically, an electric coil 
may be used. 
0067 Further, the evaporation material 302 heated by the 
heating means 303 is sublimated and the Sublimated material 
302 rises upwardly from the opening portion of the vessel. 
At this occasion, the Sublimated material having a size equal 
to or larger than a certain constant amount (mesh of filter) 
cannot pass the filter 305 provided at inside of the vessel, 
returns into the vessel and is Sublimated again. Further, the 
filter 305 may be formed by a highly conductive material 
and heated by heating means (not illustrated). By the heat 
ing, the evaporation material can be prevented from being 
Solidified and adhered to the filter. 

0068. By the vessel having the constitution provided with 
Such a filter, the evaporation material having an even size is 
Vapor-deposited and therefore, a deposition rate can be 
controlled and a uniform film thickneSS can be provided and 
uniform evaporation without nonuniformity can be carried 
out. Naturally, when uniform evaporation without nonuni 
formity can be carried out, it is not necessarily needed to 
provide a filter. Further, a shape of the vessel is not limited 
to that in FIG. 3A. 

0069. Next, an explanation will be given of a vessel filled 
with an evaporation material having a constitution different 
from that of FIG. 3A in reference to FIG. 3B. 

0070 FIG. 3B is illustrated with a vessel 311 installed at 
an evaporation holder, an evaporation material 312 at inside 
of the vessel, first heating means 313 provided at the 
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evaporation source holder, a power source 318 of the first 
heating means, a shutter 317 arranged above an opening 
portion of the vessel, a plate 316 provided above the opening 
portion, Second heating means 314 provided to Surround the 
filter and a power Source 319 of Second heating means. 

0071. Further, the evaporation material 312 heated by the 
first heating means 313 is sublimated and the Sublimated 
evaporation material rises upwardly from the opening por 
tion of the vessel 311. At this occasion, the Sublimated 
material having a size equal to or larger than a certain 
constant amount cannot pass an interval between the plate 
316 provided above the opening portion of the vessel and the 
Second heating means 314, impinges on the plate 316 and 
returns to inside of the vessel. Further, since the plate 316 is 
heated by the Second heating means 314, the evaporation 
material can be prevented from Solidifying and adhering to 
the plate 316. Further, it is preferable to form the plate 316 
by a highly conductive material. Further, a filter may be 
provided in place of the plate. 

0072 Further, heating temperature (T,) by the first heat 
ing means 313 is higher than Sublimating temperature (TA) 
of the evaporation material, a heating temperature (T) by 
the second heating means 314 may be lower than that of the 
first heating means. This is because once Sublimated evapo 
ration material is easy to Sublimate and therefore, the 
evaporation material is Sublimated without applying the 
actual Sublimating temperature. That is, respective heating 
temperatures may establish T>>T>TA. 

0073. By such a vessel having a constitution of providing 
the heating means around the plate, the evaporation material 
having an even size is Sublimated, further, the Sublimated 
material passes a vicinity of the heating means and therefore, 
adherence of the evaporation material to the plate is reduced, 
further, the deposition rate can be controlled and therefore a 
uniform film thickneSS can be provided and uniform evapo 
ration without nonuniformity can be carried out. Naturally, 
when the uniform evaporation without nonuniformity can be 
carried out, it is not necessarily needed to provide the plate. 
Further, the shape of the vessel is not limited to those in 
FIGS. 3A and 3B but, for example, the vessel may be 
provided with shapes as shown by FIGS. 4A and 4.B. 

0074 FIG. 4A shows an example of providing heating 
means 402 at an evaporation source holder 404 illustrating 
sectional views of examples of shapes of vessels 403 and 
405 in each of which an opening portion of the vessel is 
narrowed toward an upper side thereof. Further, after filling 
a refined evaporation material in a vessel having a wide 
opening portion, the shapes of the vessel 403 or 405 shown 
in FIG. 4A may be constituted by using a lid or the like. 
Further, when a diameter of the opening portion of the vessel 
narrowed toward the upper side is constituted by the size of 
the evaporation material intended to form, an effect Similar 
to that of a filter can be achieved. 

0075) Further, FIG. 4B shows examples of providing 
heating means 412 at vessels. Although shapes of the vessels 
413 and 415 are similar to those of FIG. 4A, the heating 
means 412 are provided at the vessels per Se. Further, power 
Sources of the heating means may be designed to be brought 
into an ON State at a stage of being installed to evaporation 
Source holders. By Such a constitution of providing the 
heating means at the vessel per se, heat can be applied 
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Sufficiently to an evaporation material even in the case of a 
vessel having an opening portion in a shape which is difficult 
to heat. 

0.076 Next, a specific constitution of an evaporation 
Source holder will be explained in reference to FIGS. 5A 
and 5B. FIGS. 5A and 5B show enlarged views of evapo 
ration Source holders. 

0077 FIG. 5A shows a constitution example of provid 
ing four vessels 501 filled with an evaporation material to an 
evaporation source holder 502 in a shape of a lattice and 
providing shutters 503 above the respective vessels and 
FIG. 5B shows a constitution example of providing four 
vessels 511 filled with an evaporation material to an evapo 
ration Source holder 512 in a linear shape and providing 
shutters 513 above the respective vessels. 
0078. A plurality of the vessels 501 or 511 filled with the 
Same material may be installed at the evaporation Source 
holder 502 or 512 illustrated in FIGS. 5A or 5B or a single 
one of the vessel may be installed at the evaporation Source 
holder. Further, common evaporation may be carried out by 
installing vessels filled with different evaporation materials 
(for example, host material and guest material). Further, as 
described above, the evaporation material is Sublimated by 
heating the vessel and a film is formed at the Substrate. 
007.9 Further, as shown by FIGS. 5A or 5B, it may be 
controlled whether the film is formed by the Sublimated 
evaporation material by providing the shutter 503 or 513 
above each vessel. Further, only a single one of the Shutter 
may be provided above all of the vessels. Further, by the 
Shutter, it can be reduced to Sublimate and Scatter an 
unnecessary evaporation material without Stopping to heat 
the evaporation source holder which does not form the film, 
that is, the evaporation Source holder being at Standby. 
Further, the constitution of the evaporation Source holder is 
not limited to those of FIGS.5A and 5B but may pertinently 
be designed by a person for embodying the invention. 

0080. By the above-described evaporation source holder 
and vessel, the evaporation material can efficiently be Sub 
limated, further, the film is formed in a state in which the 
Size of the evaporation material is even and therefore, a 
uniform evaporation film without nonuniformity is formed. 
Further, a plurality of evaporation materials can be installed 
at the evaporation Source holder and therefore, common 
evaporation can easily be carried out. Further, an aimed EL 
layer can be formed in one operation without moving the 
deposition chamber for each film of the EL layer. 

0081) (Embodiment 3) 
0082) An explanation will be given, with reference to 
FIG. 6, of a device of a fabricating method of filling a 
refined evaporation material in the above-described vessel, 
carrying the vessel and thereafter installing the vessel 
directly at an evaporation device which is a deposition 
device, to carry out evaporation. 

0.083 FIG. 6 illustrates a maker, representatively, a mate 
rial maker 618 (representatively, material maker) for pro 
ducing and refining an organic compound material which is 
an evaporation material and a maker (representatively, pro 
duction factory) 619 of a light emitting device which is a 
maker of a light emitting device having an evaporation 
device. 
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0084. First, an order 610 is carried out from the light 
emitting device maker 619 to the material maker 618. Based 
on the order 610, the material maker 618 refines to Sublimate 
an evaporation material and fills an evaporation material 612 
in a shape of a powder refined in high purity to a first vessel 
(representatively, crucible) 611. Thereafter, the material 
maker 618 isolates the first vessel from the atmosphere such 
that an extra impurity is not adhered to inside or outside 
thereof, and contains the first vessel 611 in Second vessels 
621a and 621b to hermetically seal for preventing the first 
vessel 611 from being contaminated at inside of the clean 
environment chamber. In hermetically Sealing the Second 
vessels 621a and 621b, at inside of the vessels it is preferable 
to be vacuum or to be filled with an inert gas of nitrogen or 
the like. Further, it is preferable to clean the first vessel 611 
and the second vessels 621a and 621b before refining or 
containing the evaporation material 612 with an ultra high 
purity. Further, although the second vessels 621a and 621b 
may be package films having barrier performance for block 
ing oxygen or moisture from mixing thereinto, in order to be 
able to take out the vessels automatically, it is preferable that 
the Second vessels are constituted by Stout vessels having 
light blocking performance in a shape of a cylinder or a 
shape of a box. 
0085. Thereafter, the first vessel 611 is carried (617) from 
the material maker 618 to the light emitting device maker 
619 in a state of being hermetically sealed by the second 
vessels 621a and 621b. 

0086. At the light emitting device maker 619, the first 
vessel 611 is directly introduced into a vacuumable process 
ing chamber 613 in a State of being hermetically Sealed in 
the second vessels 621a and 621b. Further, the processing 
chamber 613 is an evaporation device installed with heating 
means 614 and Substrate holding means (not illustrated) at 
inside thereof. 

0087. Thereafter, inside of the processing chamber 613 is 
Vacuumed to bring about a clean State in which oxygen or 
moisture is reduced as leSS as possible, thereafter, without 
breaking the vacuum, the first vessel 611 is taken out from 
the second vessels 62.1a and 621b, the first vessel 611 is 
installed in contact with the heating means 614 and an 
evaporation Source can be prepared. Further, an object to be 
deposited (here, Substrate) 615 is installed at the processing 
chamber 613 to be opposed to the first vessel 611. 
0088 Successively, an evaporation film 616 is formed on 
a surface of the object to be deposited 615 by applying heat 
to the evaporation material by the heating means 614. The 
evaporation film 616 provided in this way does not include 
an impurity and when a light emitting escent element is 
finished by using the evaporation film 616, high reliability 
and high brightness can be realized. 
0089. Further, after forming the film, the evaporation 
material remaining at the first vessel 611 may be sublimated 
to refine at the light emitting device maker 619. After 
forming the film, the first vessel 611 is installed at the second 
vessels 621a and 621b, taken out from the processing 
chamber 613 and carried to a refining chamber for Subli 
mating to refine the evaporation material. There, the remain 
ing evaporation material is Sublimated to refine and the 
evaporation material in a shape of a powder refined at high 
purity is filled into a separate vessel. Thereafter, in a State of 
being hermetically Sealed in the Second vessel, the evapo 
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ration material is carried to the processing chamber 613 to 
carry out evaporation processing. At this occasion, it is 
preferable that a relationship among temperature (T3) for 
refining the remaining evaporation material, temperature 
(T4) elevated at a Surrounding of the evaporation material 
and temperature (T5) at a Surrounding of the evaporation 
material which is Sublimated to refine satisfy T3>T4>T5. 
That is, in the case of Sublimating to refine the material, 
when temperature is lowered toward a side of the vessel for 
filling the evaporation material to be Sublimated to refine, 
convection is brought about and the deposition material can 
be sublimated to refine efficiently. Further, the refining 
chamber for Sublimating to refine the evaporation material 
may be provided in contact with the processing chamber 613 
and the evaporation material which has been Sublimated to 
refine may be carried without using the Second vessel for 
hermetically Sealing the evaporation material. 

0090. As described above, the first vessel 611 is installed 
in the evaporation chamber which is the processing chamber 
613 without being brought into contact with the atmosphere 
at all to enable to carry out evaporation while maintaining 
the purity at the Stage of containing the evaporation material 
612 by the material maker. Therefore, according to the 
invention, a fully automated fabricating System promoting 
the throughput can be realized and an integrated closed 
System capable of avoiding the impurity from mixing to the 
evaporation material 612 refined at the material maker 618 
can be realized. Further, the evaporation material 612 is 
directly contained in the first vessel 611 by the material 
mater based on the order and therefore, only a necessary 
amount thereof is provided to the light emitting device 
maker and the comparatively expensive evaporation mate 
rial can efficiently be used. Further, the first vessel and the 
Second vessel can be reutilized to amount to a reduction in 
COSt. 

0.091 Aspecific explanation will be given of a mode of 
the vessel to be carried in reference to FIG. 7 as follows. A 
Second vessel divided into an upper portion (621a) and a 
lower portion (621b) used for transportation includes fixing 
means 706 provided at an upper portion of the second vessel 
for fixing a first vessel, a Spring 705 for pressing the fixing 
means, a gas introducing port 708 provided at a lower 
portion of the Second vessel for constituting a gas path for 
maintaining the Second vessel being depressurized, an O 
ring 707 for fixing the upper vessel 621a and the lower 
vessel 621b and a retaining piece 702. The first vessel 611 
filled with the refined evaporation material is installed in the 
second vessel. Further, the second vessel may be formed by 
a material including Stainless Steel and the first vessel may 
be formed by a material including titanium. 
0092 At the material maker, the refined evaporation 
material is filled in the first vessel 611. Further, the upper 
portion 621a and the lower portion 621b of the second vessel 
are matched via the O ring 707, the upper vessel 621a and 
the lower vessel 621b are fixed by the retaining piece 702, 
and the first vessel 611 is hermetically sealed at inside of the 
Second vessel. Thereafter, inside of the Second vessel is 
depressurized via the gas introducing port 708 and is 
replaced by a nitrogen atmosphere and the first vessel 611 is 
fixed by the fixing means 706 by adjusting the spring 705. 
A desiccant may be installed at inside of the Second vessel. 
When inside of the Second vessel is maintained in vacuum, 
in a low pressure or in nitrogen atmosphere in this way, even 
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a Small amount of oxygen or water can be prevented from 
adhering to the evaporation material. 

0093. The first vessel 611 is carried to the light emitting 
device maker 619 under the state and is directly installed to 
the processing chamber 613. Thereafter, the evaporation 
material is Sublimated by heating and the evaporation film 
616 is formed. 

0094) Next, an explanation will be given of a mechanism 
of installing the first vessel 611 which is carried by being 
hermetically Sealed in the Second vessel to a deposition 
chamber 806 in reference to FIGS. 8A and 8B and FIGS. 
9A and 9B. Further, FIGS. 8A and 8B and FIGS. 9A and 
9B show the first vessel in the midst of transportation. 
0.095 FIG. 8A illustrates to a top view of an installing 
chamber 805 including a base 804 for mounting the first 
vessel or the Second vessel, an evaporation Source holder 
803, means 807 for mounting the base 804 and the evapo 
ration source holder 803 to move and carrying means 802 for 
carrying the first vessel, and FIG. 8B illustrates a perspec 
tive view of the installing chamber. Further, the installing 
chamber 805 is arranged to be contiguous to the deposition 
chamber 806 and the atmosphere of the installing chamber 
can be controlled by means for controlling the atmosphere 
via a gas introducing port. Further, the carrying means of the 
invention is not limited to a constitution of pinching a side 
face of the first vessel to carry as illustrated in FIGS. 8A and 
8B but may be constructed by a constitution of pinching 
(picking) the first vessel at upper part thereof to carry. 
0096. The second vessel is arranged to such an installing 
chamber 805 above the base 804 in a state of disengaging the 
retaining piece 702. Successively, inside of the installing 
chamber 805 is brought into a decompressed state by means 
for controlling the atmosphere. When pressure at inside of 
the installing chamber and pressure at inside of the Second 
vessel become equal to each other, there is brought about a 
State of being capable of opening the Second vessel easily. 
Further, the upper portion 621a of the second vessel is 
removed and the first vessel 611 is installed in the evapo 
ration source holder 803 by the carrying means 802. Further, 
although not illustrated, a portion for installing the removed 
upper portion 621a is pertinently provided. Further, the 
moving means 807 is moved (slid) and the evaporation 
Source holder 803 is moved from the installing chamber 805 
to the deposition chamber 806. 
0097. Thereafter, by heating means provided at the 
evaporation source holder 803, the evaporation material is 
Sublimated and the film starts to be formed. In forming the 
film, when a shutter (not illustrated) provided at the evapo 
ration source holder 803 is opened, the Sublimated evapo 
ration material is Scattered to the direction of the Substrate 
and the vapor-deposited onto the Substrate to form the light 
emitting layer (including hole transporting layer, hole inject 
ing layer, electron transporting layer and electron injecting 
layer). 
0098. Further, after finishing evaporation, the evapora 
tion source holder 803 returns to the installing chamber 805 
and the first vessel 611 installed at the evaporation source 
holder 803 by the carrying means 802 is transferred to the 
lower vessel (not illustrated) of the second vessel installed at 
the base 804 and is hermetically sealed by the upper vessel 
621a. At this occasion, it is preferable that the first vessel, 
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the upper vessel 621a and the lower vessel are hermetically 
sealed by a combination by which the vessels have been 
carried. Under the state, the installing chamber 805 is 
brought under the atmospheric pressure and the Second 
vessel is taken out from the installing chamber, fixed with 
the retaining piece 702 and is carried to the material maker 
618. 

0099 Further, in order to carry the evaporation source 
holder for Starting evaporation and the evaporation Source 
holder finished with evaporation efficiently, the moving 
means 807 may be provided with a rotating function. Fur 
ther, the carrying means 802 may include arms of a number 
of the first vessels installed at the evaporation Source holder 
and a plurality of the carrying means 802 may be provided. 

0100 Further, in place of the moving means 807, a 
rotating base (rotating base 820) can be arranged between 
the base 804 and the evaporation source holder 803 to 
efficiently enable to install the first vessel before starting the 
evaporation to the evaporation Source holder and install the 
first vessel finished with evaporation to the second vessel. 
0101 Explaining a method of efficiently carrying out the 
operation in reference to FIG. 17A, when a preceding one 
of the evaporation source holder 803 is subjected to evapo 
ration, as described above, a Succeeding one of the first 
vessel is installed at the base 804 and successively, installed 
to one side of the rotating base 820 by carrying means. 
Further, the rotating base 820 is rotated by 180 degrees. 
Thereafter, the first vessel of the evaporation source holder 
803 finished with evaporation is removed from the evapo 
ration Source holder 803 and installed to other side of the 
rotating base 820 by the carrying means 802. Further, the 
rotating base 820 is rotated by 180 degrees. Further, a 
Succeeding one of the first vessel to be installed to the one 
side of the rotating base 820 is installed to the evaporation 
Source holder 803 by the carrying means and the evaporation 
Source holder is moved to the deposition chamber. There 
after, the first vessel installed on the other side of the rotating 
base 820 is installed to the base 804 by the carrying means 
802, hermetically sealed by the second vessel and taken out 
from the installing chamber 805. By such a constitution, 
installation of the first vessel before Starting evaporation to 
the evaporation holder and installation of the first vessel 
after finished with the evaporation can efficiently be carried 
Out. 

0102). Further, the carrying means 802 may include a 
mechanism of pinching the Side face of the first vessel or a 
function including a mechanism of pinching an upper face 
thereof, that is, a lid. Further, the rotating base may be 
provided with heating means for previously heating the 
material at inside of the evaporation Source holder. Further, 
maintenance for interchanging a quartz oscillator installed at 
the evaporation Source holder or the like may be carried out 
at the installing chamber. 
0103) A perspective view of FIG. 17B explains a case in 
which the first vessel before evaporation and the first vessel 
after evaporation are interchanged by a method different 
from that of FIG. 17A. 

0104. The installing chamber 805 shown in FIG. 17B is 
characterized in including first carrying means 825 for 
opening the lid of the Second vessel and Second carrying 
means 826 for taking out the first vessel from the second 
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vessel and installing the first vessel to the evaporation Source 
holder. The first and the Second carrying means respectively 
include pinchers 823. 
0105 First, the lid of the second vessel fixed to the 
rotating base is opened and the rotating base 820 is rotated 
by a half by a rotating shaft 821. Further, by using the second 
carrying means, the first vessel is taken out from the Second 
vessel the lid of which is opened, and carried to the 
evaporation Source holder installed at the deposition cham 
ber 806 by opening an opening/closing window 824 to be 
installed. When the opening/closing window is opened, the 
installing chamber and the deposition chamber are brought 
into a State of being maintained at a decompressed State to 
the same degree to prevent contamination of the deposition 
chamber by an impurity. Further, after closing the opening/ 
closing window, the evaporation source holder 803 is moved 
and the evaporation to a substrate 822 installed at the 
deposition chamber is started. 
0106 During a time period in which evaporation is being 
carried out in the deposition chamber 806, the installing 
chamber is opened to the atmospheric pressure, the Second 
vessel filled with new one of the evaporation material is 
installed at the rotating base 820 and the installing chamber 
is brought into the decompressed State again. At this occa 
Sion, a vacant portion of the rotating base may be disposed 
on this Side by the rotating Shaft. 
0107 Thereafter, the first vessel finished with evapora 
tion is returned to the Second vessel of the rotating base by 
using the Second carrying means 826 and the lid pinched by 
the first carrying means 825 is closed. Successively, by the 
first carrying means, the lid of a new one of the Second 
vessel is opened, the first vessel is taken out by the Second 
carrying means 826 and installed at the evaporation Source 
holder. Further, during a time period in which evaporation is 
being carried out at the deposition chamber, the installing 
chamber is brought into the atmospheric preSSure, the first 
and the Second vessels which have been used are taken out 
and new ones of the first and the Second vessels are installed. 

0108) As described above, the first and the second vessels 
can be interchanged without exposing the first vessel filled 
with the material to the atmosphere and efficiently. 
0109) Next, an explanation will be given of a mechanism 
of installing a plurality of first vessels carried by being 
hermetically Sealed by the Second vessels to a plurality of the 
evaporation source holders, which is different from those of 
FIGS. 8A and 8B and FIGS. 17A and 17B in reference to 
FIGS. 9A and 9B. 

0110 FIG. 9A illustrates a top view of an installing 
chamber 905 including a base 904 for mounting the first 
vessel or the Second vessel, a plurality of evaporation Source 
holders 903, a plurality of carrying means 902 for carrying 
the first vessels and a rotating base 907 and FIG. 9B 
illustrates a perspective view of the installing chamber 905. 
Further, the installing chamber 905 is arranged to be con 
tiguous to a deposition chamber 906 and the atmosphere of 
the installing chamber can be controlled by means for 
controlling the atmosphere via a gas introducing port. 
0111. By the rotating base 907 and the plurality of 
carrying means 902, operation of installing the plurality of 
first vessels 611 to the plurality of evaporation source 
holders 905 and transferring the plurality of first vessels 611 
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from the plurality of evaporation Source holders finished 
with film formation to the base 904 can efficiently be carried 
out. At this occasion, it is preferable to install the first vessel 
611 to the Second vessel which has been carried. 

0112 According to an evaporation film formed by the 
above-described evaporation device, an impurity can be 
reduced to an extreme and when a light emitting element is 
finished by using the evaporation film, high reliability and 
brightness can be realized. Further, by Such a fabricating 
System, the vessel filled by the material maker can be 
installed directly to the evaporation device and therefore, 
oxygen or water can be prevented from adhering to the 
evaporation material and further ultrahigh purity formation 
of the light emitting element in the future can be dealt with. 
Further, by refining the vessel having the remaining evapo 
ration material again, waste of the material can be elimi 
nated. Further, the first vessel and the Second vessel can be 
reutilized and the low cost formation can be realized. 

EXAMPLES 

0113 Examples of the present invention is described 
thereinafter based on the drawings. In addition, in all draw 
ings used for the description of the examples, Same portions 
are given common Symbols, and the repetitive descriptions 
thereof are omitted. 

Example 1 

0114. In this example, an example of forming TFT on a 
Substrate having an insulating Surface and forming an EL 
element (light emitting element) is shown in FIG. 10. A 
cross-sectional view of one TFT that is connected to an EL 
element in a pixel portion is shown in this example. 
0115. As shown in FIG. 10A, a base insulating film 201 

is formed by a lamination of insulating films Such as a 
Silicon oxide film, a Silicon nitride film or a Silicon oxide 
nitride film on a substrate 200 having an insulating surface. 
Although the base insulating film 201 herein uses a two 
layer Structure, it may use a structure having a Single layer 
or two layers or more of the insulating films. The first layer 
of the base insulating film is a Silicon oxide nitride film 
formed to have a thickness of 10 to 200 nm (preferably 50 
to 100 nm) by a plasma CVD using a reaction gas of SiH, 
NH and N.O. Herein, a silicon oxide nitride film is formed 
(composition ratio: Si=32%, O=27%, N=24% and H=17%) 
having a film thickness of 50 nm. The second layer of the 
base insulating film is a Silicon oxide nitride film formed to 
have a thickness 50 to 200 nm (preferably 100 to 150 nm) 
by a plasma CVD using a reaction gas of SiH and N.O. 
Herein, a Silicon oxide nitride film is formed (composition 
ratio: Si=32%, O=59%, N=7% and H=2%) having a film 
thickness of 100 nm. 

0.116) Subsequently, a semiconductor layer is formed on 
the base insulating film 201. The semiconductor layer is 
formed as follows: an amorphous Semiconductor film is 
formed by known means (a Sputtering, an LPCVD, a plasma 
CVD, or the like), then, the film is crystallized by a known 
crystallization method (a laser crystallization method, a 
thermal crystallization method or a thermal crystallization 
method using a catalyst Such as nickel), and then, the 
crystalline Semiconductor film is patterned into a desired 
form. This Semiconductor layer is formed in a thickness of 
25 to 80 nm (preferably 30 to 60 nm). The material of the 

Feb. 19, 2004 

crystalline Semiconductor film, although not limited in mate 
rial, is preferably formed of Silicon or a Silicon-germanium 
alloy. 
0117. In the case of forming a crystalline semiconductor 
film by a laser crystallizing process, it is possible to use an 
excimer laser of a pulse-oscillation or continuous-oscillation 
type, a YAG laser, or an YVO laser. In the case of using 
Such laser, preferably used is a method that the laser light 
emitted from a laser Oscillator is condensed by an optical 
System into a linear form to be irradiated onto the Semicon 
ductor film. The condition of crystallization is to be appro 
priately Selected by those who implement the invention. In 
the case of using an excimer laser, pulse oscillation fre 
quency is 30 Hz and laser energy density is 100 to 400 
mJ/cm (typically 200 to 300 m.J/cm'). Meanwhile, in the 
case of using a YAG laser, preferably its Second harmonic is 
used and pulse oscillation frequency is 1 to 10 kHz and laser 
energy density is 300 to 600 m.J/cm (typically 350 to 500 
mJ/cm). The laser light focused linear to a width of 100 to 
1000 um, e.g. 400 um, is irradiated throughout the substrate 
entirety, whereupon the Overlap ratio of linear laser beam 
may be taken 50 to 98%. 
0118. Then, the surface of the semiconductor layer is 
cleaned by an etchant containing a hydrogen fluoride, to 
form a gate insulating film 202 covering the Semiconductor 
layer. The gate insulating film 202 is formed by an insulating 
film containing silicon having a thickness of 40 to 150 nm 
by the use of a plasma CVD or Sputtering. In this example, 
a Silicon oxide nitride film is formed (composition ratio: 
Si=32%, O=59%, N=7% and H=2%) to have a thickness of 
115 nm by a plasma CVD. Of course, the gate insulating film 
202 is not limited to a silicon oxide nitride film but may be 
made in a Single layer or a lamination of layers of insulating 
films containing other form of Silicon. 
0119) After cleaning the surface of the gate insulating 
film 202, a gate electrode 210 is formed. 
0120) Then, a p-type providing impurity element (such as 
B), herein, adequate amounts of boron is added to the 
Semiconductor to form a Source region 211 and a drain 
region 212. After the addition of the impurity element, 
heating process, intense light radiation or laser irradiation is 
made in order to activate the impurity element Simulta 
neously with activation, restoration is possible from the 
plasma damage to the gate insulating film or from the plasma 
damage at the interface between the gate insulating film and 
the Semiconductor layer. Particularly, it is extremely effec 
tive to irradiate the second harmonic of a YAG laser at a 
main or back Surface thereby activating the impurity element 
in an atmosphere at room temperature to 300° C. YAG laser 
is preferable activating means Since it requires a few main 
tenanceS. 

0121. In the Subsequent process, after hydrogenation is 
carried out, an insulator 213a made from an organic or 
inorganic material (for example, from a photosensitive 
organic resin) is formed, then, an aluminum nitride film, an 
aluminum oxynitride film shown as AIN.O., or a first 
protection film 213b made from a silicon nitride film are 
formed. The film shown as AIN.O. is formed by introducing 
oxygen, nitrogen, or rear gas from the gas inlet System by RF 
Sputtering using a target made of AlN or Al. The content of 
nitrogen in the AIN.O. film may be in the range of at least 
several atom%, or 2.5 to 47.5 atom '76, and the content of 
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oxygen may be in the range of at most 47.5 atom 76, 
preferably, less than 0.01 to 20 atom 9%. A contact hole is 
formed therein reaching the Source region 211 or drain 
region 212. Next, a Source electrode (wiring) 215 and a drain 
electrode 214 are formed to complete a TFT (p-channel 
TFT). This TFT will control the current that is supplied to 
LED (Light Emitting Device). 
0122). Also, the present invention is not limited to the 
TFT structure of this example, but, if required, may be in a 
lightly doped drain (LDD) structure having an LDD region 
between the channel region and the drain region (or Source 
region). This structure is formed with a region an impurity 
element is added with light concentration between the 
channel formation region and the Source or drain region 
formed by adding an impurity element with high concen 
tration, which is called an LDD region. Furthermore, it may 
be in, what is called, a GOLD (Gate-drain Overlapped LDD) 
Structure arranging an LDD region overlapped with a gate 
electrode through a gate insulating film. It is preferable that 
the gate electrode is formed in a lamination Structure and 
etched to have a different taper angle of an upper gate 
electrode and a lower gate electrode to form an LDD region 
and a GOLD region in a Self-aligning manner using the gate 
electrode as a mask. 

0123. Meanwhile, although explanation herein was by 
using the p-channel TFT, it is needless to say that an 
n-channel TFT can be formed by using an n-type impurity 
element (P, AS, etc.) in place of the p-type impurity element. 
0124 Subsequently, in the pixel portion, a first electrode 
217 in contact with a connecting electrode in contact with 
the drain region is arranged in matrix shape. This first 
electrode 217 serves as an anode or a cathode of the 
light-emitting element. Then, a insulator (generally referred 
to as a bank, a partition, a barrier, a mound, or the like) 216 
that covers the end portion of the first electrode 217 is 
formed. For the insulator 216, a photoSensitive organic resin 
is used. In the case of using a negative type photoSensitive 
acrylic resin is used as a material of the insulator 216, for 
example, the insulator 216 may be preferably prepared Such 
that the upper end portion of the insulator 216 has a curved 
Surface having a first curvature radius and the lower end 
portion of the insulator has a curved Surface having a Second 
curvature radius. Each of the first and Second curvature 
radiuses may be preferably in the range of 0.2 um to 3 um. 
Furthermore, a layer 218 containing an organic compound is 
formed in the pixel portion, and a second electrode 219 is 
then formed thereon to complete an EL element. This Second 
electrode 219 serves as a cathode or an anode of the EL 
element. 

0.125 The insulator 216 that covers the end portion of the 
first electrode 217 may be covered with a second protective 
film formed of an aluminum nitride film, an aluminum 
nitride oxide film, or a silicon nitride film. 
0.126 For instance, an example of using a positive type 
photoSensitive acrylic resin as a material of the insulator 216 
is shown in FIG. 10B. The insulator 316a has a curved 
Surface having a curvature radius only the upper end thereof. 
Furthermore, the insulator 316a is covered with a second 
protective film 316b formed of an aluminum nitride film, an 
aluminum nitride oxide film, or a Silicon nitride film. 
0127. For instance, when the first electrode 217 is used as 
an anode, the material of the first electrode 217 may be a 
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metal (i.e., Pt, Cr, W, Ni, Zn, Sn, or In) having a large work 
function. The end portion of such an electrode 217 is 
covered with the insulator (generally referred to as a bank, 
a partition, a barrier, a mound, or the like) 216 or 316, then, 
a vacuum-evaporation is carried out moving an evaporation 
Source along with the insulator 216, 316a, or 316b by using 
the evaporation device shown in Embodiment 1 or 2. For 
example, a deposition chamber is vacuum-exhausted until 
the degree of vacuum reaches 5x10, Torr (0.665 Pa) or less, 
preferably 10' to 10 Pa, for vacuum-evaporation. Prior to 
Vacuum-evaporation, the organic compound is vaporized by 
resistance heating. The vaporized organic compound is 
Scattered on the Substrate as the Shutter is opened for 
Vacuum-evaporation. The vaporized organic compound is 
Scattered upward, then, deposited on the Substrate through 
an opening formed in a metal mask. A light emitting layer 
(including a hole transporting layer, a hole injection layer, an 
electron transporting layer, and an electron injection layer) 
is formed. 

0128. In the case that a layer containing an organic 
compound is formed that emits white luminescence in its 
entirety by vacuum-evaporation, it can be formed by depos 
iting each light emitting layer. For instance, an Alq film, an 
Alq film partially doped with Nile red which is a red light 
emitting pigment, a p-EtTAZ film, and a TPD (aromatic 
diamine) film are layered in this order to obtain white light. 
0129. In case of using vacuum-evaporation, as shown in 
Embodiment 3, a melting pot in which an EL material that 
a vacuum-evaporation material is Stored in advance by a 
material maker is set in a deposition chamber. Preferably, the 
melting pot is Set in the deposition chamber while avoiding 
contact with the air. A melting pot Shipped from a material 
maker is preferably Sealed in a Second container during 
Shipment and is introduced into a deposition chamber in that 
State. Desirably, a chamber having vacuum exhaust means is 
connected to the deposition chamber, the melting pot is 
taken out of the Second container in vacuum or in an inert 
gas atmosphere in this chamber, and then the melting pot is 
Set in the deposition chamber. In this way, the melting pot 
and the EL material Stored in the melting pot are protected 
from contamination. 

0.130. The second electrode 219 comprises a laminate 
Structure of a metal (e.g., Li, Mg, or Cs) having a Small work 
function; and a transparent conductive film (made of an 
indium tin oxide (ITO) alloy, an indium zinc oxide alloy 
(In O-ZnO), zinc oxide (ZnO), or the like) on the thin 
film. For attaining a low-resistance cathode, an auxiliary 
electrode may be provided on the insulator 216 or 316. The 
light-emitting element thus obtained emits white lumines 
cence. Here, the example in which the layer 218 containing 
the organic compound is formed by vacuum-evaporation has 
been described. According to the present invention, how 
ever, it is not limited to a specific method and the layer 218 
may be formed using a coating method (a spin coating 
method, an inkjet method). 
0131). In this example, an example of depositing layers 
made from low molecular material as an organic compound 
layer is described though, both high molecular materials and 
low molecular materials may also be deposited. 
0.132. It can be thought that there are two types of 
Structures of an active matrix light emitting device having 
TFT in terms of radiating direction of luminescence. One is 
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a structure that luminescence generated in a light emitting 
element can be observed passing through the Second elec 
trode, and can be manufactured using the above-mentioned 
StepS. 

0.133 Another structure is that luminescence generated in 
the light emitting element is irradiated into the eyes of the 
observer after passing through the first electrode, it is 
preferable that the first electrode 217 may be prepared using 
a material having a translucency. For instance, when the first 
electrode 217 is provided as an anode, a transparent con 
ductive film (made of an indium tin oxide (ITO) alloy, an 
indium Zinc oxide alloy (In-O-ZnO), Zinc oxide (ZnO), or 
the like) is used for a material of the first electrode 217 and 
the end portion thereof is covered with the insulator (gen 
erally referred to as a bank, a partition, a barrier, a mound, 
or the like) 216, followed by forming the layer 218 con 
taining an organic compound. On this layer, furthermore, a 
second electrode 219 formed of a metal film (i.e., an alloy 
of MgAg, Mgn, All i, CaF, CaN, or the like, or a film 
formed by a co-vacuum-evaporation of an element of Group 
I and Group II in the periodic table and aluminum) is formed 
as a cathode. Here, a resistive heating method using 
Vacuum-evaporation is used for the formation of a cathode, 
So that the cathode can be Selectively formed using a 
Vacuum-evaporation mask. 

0134. After forming the second electrode 219 by the steps 
described above, a Seal Substrate is laminated using a Sealing 
material to encapsulate the light-emitting element formed on 
the Substrate 200. 

0135 Though a top gate TFT is described as an example 
in this example, the present invention can be applied irre 
spective of TFT's structure. For example, the present inven 
tion can be applied to a bottom gate (reverse Stagger) TFT 
and a forward stagger TFT. 

0.136 For instance, as shown in FIG. 19, a bottom gate 
Structure is composed of a base insulating film 51, a gate 
electrode 52, a gate insulating film 53, a Semiconductor film 
54 having an impurity region and a channel formation 
region, an interlayer insulating film 55, which are formed on 
a substrate 50. A contact hole is formed in the position that 
corresponds to an impurity region in a Semiconductor film. 
A source/drain wiring 56 is formed in the contact hole. 
Hereinafter, as same as FIG. 10, a first electrode 57 that 
covers the end portion of a Source/drain wiring, an insulating 
film 58 that covers the end portion of the first electrode, a 
protective film 59 that covers the insulating film 58, a layer 
containing an organic compounds, and a Second electrode 61 
are formed. In FIG. 19, since an inorganic material is used 
for the interlayer insulating film 55 and an organic material 
is used for the insulating film 58, the protective film 59 
having nitride Such as Silicon nitride is provided as a 
protective film for covering the insulating film 58. 

0.137 In the case that such bottom gate type is adopted to 
the TFT having an amorphous Semiconductor film, Since 
crystallization is not necessary to be conducted, a material of 
aluminum or the like that has low heat resistance can be used 
for a gate electrode. 
0138 Further, an appearance view of an active matrix 
type light-emitting device is described with reference to 
FIG. 11. Further, FIG. 11A is a top view showing the light 
emitting apparatus and FIG. 11B is a sectional view con 
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stituted by cutting FIG. 11A by a line A-A. A source signal 
side driving circuit 1101, a pixel portion 1102, and a gate 
signal line driving circuit 1103 are formed on a substrate 
1110. An inner side surrounded by a seal substrate 1104, the 
sealing material 1105, and the substrate 1110 constitutes a 
space 1107. 
0.139. Further, a wiring 1108 for transmitting signals 
inputted to the Source Signal Side driving circuit 1101 and the 
gate Signal side driving circuit 1103 receives a video signal 
or a clock signal from FPC (flexible printed circuit) 1109 for 
constituting an external input terminal. Although only FPC 
is illustrated here, the FPC may be attached with a printed 
wiring substrate (PWB). The light emitting apparatus in the 
Specification includes not only a main body of the light 
emitting apparatus but also a state in which FPC or PWB is 
attached thereto. 

0140 Next, a sectional structure will be explained in 
reference to FIG. 11B. Driver circuits and the pixel portion 
are formed over a substrate 1110 and here, the source signal 
line driving circuit 1101 as the driver circuit and the pixel 
portion 1102 are shown. 
0141 Further, the source signal line driving circuit 1101 
is formed with a CMOS circuit combined with an n-channel 
type TFT 1123 and a p-channel type TFT 1124. Further, TFT 
for forming the driver circuit may be formed by a publicly 
known CMOS circuit, PMOS circuit or NMOS circuit. 
Further, although according to this example, a driver inte 
grated type formed with the driver circuits over the substrate 
is shown, the driver integrated type is not necessarily be 
needed and the driver circuits can be formed not over the 
Substrate but at outside thereof. 

0.142 Further, the pixel portion 1102 is formed of a 
plurality of pixels each including a switching TFT 1111, a 
current controlling TFT 1112, and a first electrode (anode) 
1113 electrically connected to a drain of the current con 
trolling TFT 1112. 
0.143 Further, an insulating layer 1114 is formed at both 
ends of the first electrode (anode) 1113 and an organic 
compound layer 1115 is formed on the first electrode (anode) 
1113. The organic compound layer 1115 is formed by 
moving an evaporation Source along with the insulating film 
1114 by using the device shown in Embodiments 1 and 2. 
Further, a second electrode (cathode) 1116 is formed over 
the organic compound layer 1115. As a result, a light 
emitting element 1118 comprising the first electrode (anode) 
1112, the organic compound layer 1115 and the second 
electrode (cathode) 1116 is formed. Here, the light-emitting 
element 1118 shows an example of white color lumines 
cence and therefore, provided with the color filter compris 
ing a coloring layer 1131 and a light-shielding layer 1132 
(for simplification, overcoat layer is not illustrated here). AS 
shown an example that a coloring layer or color filter is 
formed in the white color luminescence element in FIG. 18, 
a color filter can be formed instead of a coloring layer and 
both a coloring layer and a color filter can be formed. 
0144. In FIG. 18, a color filter is formed at the side of a 
seal Substrate 1104 since it is the structure that light emitted 
from a light emitting element is observed through the Second 
electrode, however, in case of the Structure that light emitted 
from a light emitting element is observed through the first 
electrode, a color filter is formed at the side of the Substrate 
1110. 
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0145 The second electrode (cathode) 1116 functions also 
as a wiring common to all the pixels and electrically 
connected to FPC 1109 via the connection wiring 1108. The 
third electrode (auxiliary electrode) 1117 is formed on the 
insulating layer 1114 to realize to make the Second electrode 
have a low resistance. 

0146). Further, in order to encapsulate the light-emitting 
element 1118 formed over the Substrate 1110, the seal 
substrate 1104 is pasted by the sealing material 1105. 
Further, a Spacer comprising a resin film may be provided 
for ensuring an interval between the seal substrate 1104 and 
the light-emitting element 1118. Further, the space 1107 on 
the inner side of the sealing material 1105 is filled with an 
inert gas of nitrogen or the like. Further, it is preferable to 
use epoxy Species resin for the Sealing material 1105. 
Further, it is preferable that the sealing material 1105 is a 
material for permeating moisture or oxygen as leSS as 
possible. Further, the inner portion of the space 1107 may be 
included with the Substance having an effect of absorbing 
oxygen or moisture. 
0147 Further, according to the example, as a material for 
constituting the Seal Substrate 1104, other than glass Sub 
Strate or quartz Substrate, a plastic Substrate comprising FRP 
(Fiberglass-Reinforced Plastics), PVF (polyvinyl fluoride), 
Mylar, polyester or acrylic resin can be used. Further, it is 
possible to adhere the seal substrate 1104 by using the 
sealing material 1105 and thereafter seal to cover a side face 
(exposed face) by a Sealing material. 
0.148. By encapsulating the light-emitting element as 
described above, the light-emitting element can completely 
be blocked from outside and a Substance for expediting to 
deteriorate the organic compound layer Such as moisture or 
oxygen can be prevented from invading from outside. There 
fore, the highly reliable light-emitting device can be pro 
vided. 

0149 Further, this example can be freely combined with 
Embodiments 1 to 3. 

Example 2 
0150. According to the example, FIG. 12 shows an 
example of a fabricating device of a multichamber System 
fully automating fabrication of from a first electrode to 
Sealing. 

0151 FIG. 12 shows a multichamber fabricating device 
having gates 100a through 100x, a preparing chamber 101, 
a take-out chamber 119, carrying chambers 102, 104a, 108, 
114 and 118, delivery chambers 105,107 and 111, deposition 
chambers 106R, 106B, 106G, 106H, 106E, 109, 110, 112 
and 113, installing chambers for installing evaporation 
Sources 126R, 126G, 126B, 126E and 126H, a pretreatment 
chamber 103, a sealed substrate loading chamber 117, a 
sealing chamber 116, cassette chambers 111a and 111b, a 
tray mounting Stage 121, a cleaning chamber 122, a baking 
chamber 123 and a mask stock chamber 124. 

0152 A procedure of carrying a substrate previously 
provided with a thin film transistor, an anode and an insu 
lator for covering an end portion of the anode to the 
fabricating device shown in FIG. 12 and fabricating a light 
emitting device will be shown as follows. 
0153 First, the substrate is set to the cassette chamber 
120a or the cassette chamber 120b. When the Substrate is a 
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large-sized substrate (for example, 300 mmx360 mm), the 
Substrate is set to the cassette chamber 120a or 120b and 
when the Substrate is a normal Substrate (for example, 127 
mmx127 mm), the Substrate is carried to the tray mounting 
Stage 121 and a plurality of the Substrate are set to a tray (for 
example, 300 mmx360 mm). 
0154). Successively, the substrate provided with plurali 
ties of thin film transistors, anodes and insulators for cov 
ering the end portions of the anodes is carried to the carrying 
chamber 118 and carried to the cleaning chamber 122 to 
remove an impurity (Small particle or the like) on the Surface 
of the substrate by a solution. When the substrate is cleaned 
at the cleaning chamber 122, a face of the Substrate to be 
formed with a film is set to direct downwardly under the 
atmospheric pressure. Successively, the Substrate is carried 
to the baking chamber 123 to vaporize the solution by 
heating. 
O155 Successively, the substrate is carried to the depo 
Sition chamber 112 and an organic compound layer operat 
ing as a hole injecting layer is formed on an entire face of 
the substrate previously provided with the pluralities of thin 
film transistors, anodes and insulators for covering end 
portions of anodes. According to the example, a film of 
copper phthalocyaninne (CuPc) is formed by 20 nm. Further, 
when PEDOT is formed as a hole injecting layer, PEDOT 
may be formed by a spin coating method by providing a spin 
coater at the deposition chamber 112. Further, when an 
organic compound layer is formed by the Spin coating 
method at the deposition chamber 112, a face of the substrate 
to be deposited with film is set to direct upwardly under the 
atmospheric pressure. At this occasion, when the film is 
formed by using water or an organic Solvent as a Solvent, the 
Substrate is carried to the baking chamber 123 for Sintering 
and moisture is vaporized by carrying out a heating treat 
ment in vacuum. 

0156 Successively, the substrate is carried from the car 
rying chamber 118 provided with a substrate carrying 
mechanism to the preparing chamber 101. According to the 
fabricating device of the embodiment, the preparing cham 
ber 101 is provided with a substrate reversing mechanism 
and the Substrate can pertinently be reversed. The preparing 
chamber 101 is connected to a vacuuming chamber and it is 
preferable to bring the preparing chamber 101 under the 
atmospheric pressure by introducing an inert gas after vacu 
luming. 

O157 Successively, the substrate is carried to the carrying 
chamber 102 connected to the preparing chamber 101. It is 
preferable to maintain vacuum by previously vacuuming 
Such that moisture or oxygen is present as less as possible at 
inside of the carrying chamber 102. 
0158. Further, the vacuuming chamber is provided with a 
turbo-molecular pump of a magnetic levitation type, a 
cryopump or a dry pump. Thereby, an ultimate vacuum 
degree of the carrying chamber connected to the preparing 
chamber can be made to fall in a range of 10 through 10 
Pa and inverse diffusion of an impurity from a pump side 
and an exhaust System can be controlled. In order to prevent 
an impurity from introducing to inside of the device, as a gas 
to be introduced, an inert gas of nitrogen, a rare gas or the 
like is used. There is used the gases introduced into the 
device which are highly purified by a gas refiner before 
being introduced into the device. Therefore, it is necessary 
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to provide the gas refiner Such that the gas is introduced into 
the evaporation device after having been purified highly. 
Thereby, an impurity of oxygen, water or the like included 
in the gas, can previously be removed and therefore, the 
impurity can be prevented from being introduced into the 
device. 

0159 Further, when a film including an organic com 
pound formed at a useleSS portion is intended to remove, the 
substrate may be carried to the pretreatment chamber 103 to 
Selectively remove a laminated layer of the organic com 
pound film by using a metal mask. The pretreatment cham 
ber 103 includes plasma generating means and dry etching 
is carried out by generating plasma by exciting a single kind 
or a plurality of kinds of gases Selected from the group 
consisting of Ar, H, F and O. Further, it is preferable to carry 
out an annealing operation for degassing in Vacuum in order 
to remove moisture or other gas included in the Substrate and 
the Substrate may be carried to the pretreatment chamber 
103 connected to the carrying chamber 102 to anneal. 

0160 Successively, the substrate is carried from the car 
rying chamber 102 to the delivery chamber 105 and from the 
delivery chamber 105 to the carrying chamber 104a without 
being exposed to the atmosphere. Further, an organic com 
pound layer comprising low molecules for constituting a 
hole transporting layer or a light emitting layer is formed on 
the hole injecting layer (CuPc) provided on the entire face of 
the Substrate. Although for a whole of a light emitting 
element, an organic compound layer indicating light emit 
tance of Single color (specifically, white color), or full color 
(specifically, red color, green color, blue color) can be 
formed, in this example, an explanation will be given of an 
example of forming organic compound layers indicating 
light emittance of red color, green color, blue color at the 
respective deposition chambers 106R, 106G and 106B by an 
evaporation method. 

0.161 First, the respective deposition chambers 106R, 
106G and 106B will be explained. The respective deposition 
chamber 106R, 106G and 106B are installed with movable 
evaporation Source holders described in Embodiments 1 and 
2. A plurality of the evaporation Source holders are prepared, 
a first evaporation source holder is filled with an EL material 
for forming a hole transporting layer of each color, a Second 
evaporation source holder is filled with an EL material for 
forming a light emitting layer of each color, a third evapo 
ration source holder is filled with an EL material for forming 
an electron transporting layer of each color and a fourth 
evaporation source holder is filled with an EL material for 
forming an electron injecting layer of each color and the 
respective evaporation Source holders are installed at the 
respective deposition chambers 106R, 106G and 106B under 
the State. 

0162. In installing the substrate to the respective deposi 
tion chambers, it is preferable to use the fabricating System 
described in Embodiment 3 and install vessels (representa 
tively, crucibles) previously contained with the EL materials 
by the material maker directly to the deposition chambers. 
Further, in installing the vessel, it is preferable to install the 
vessel without being brought into contact with the atmo 
Sphere and in carrying the vessel from the material maker, it 
is preferable to introduce the crucible into the deposition 
chamber in a State of being hermetically Sealed in the Second 
vessel. Preferably the installing chambers 126R, 126G and 
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126B having vacuuming means connected to the respective 
deposition chambers 106R, 106G and 106B are brought into 
Vacuum or in an inert gas atmosphere and under the atmo 
Sphere, the crucible is taken out from the Second vessel and 
the crucible is installed at the deposition chamber. Thereby, 
the crucible and the EL material contained in the crucible 
can be prevented from contamination. 
0163 Next, a deposition step will be explained. First, a 
metal mask contained in the mask Stock chamber 124 is 
carried to install at the deposition chamber 106R. Further, 
the hole transporting layer is formed by using the mask. In 
the example, a film of C-NPD is formed by 60 nm. There 
after, by using Same mask, a light emitting layer of red color 
is formed and the electron transporting layer and the electron 
injecting layer are Successively formed. According to the 
example, a film of Alq added with DCM is formed by 40 nm 
as the light emitting layer, a film of Alq is formed by 40 nm 
as an electron transporting layer and a layer of CaF2 is 
formed by 1 nm as the electron injecting layer. 
0164. Specifically, at the deposition chamber 106R, in the 
State of installing the mask, the first evaporation Source 
holder installed with the EL material of the hole transporting 
layer, the Second evaporation Source holder installed with 
the EL material of the light emitting layer, the third evapo 
ration Source holder installed with the EL material of the 
electron transporting layer and the fourth evaporation Source 
holder installed with the electron injecting layer are Succes 
sively moved to carry out film formation. Further, in forming 
the films, the organic compounds are vaporized by resistance 
heating and in forming the films, the organic compounds are 
Scattered to the direction of the Substrate by opening shutters 
(not illustrated) provided at the evaporation Source holders. 
The vaporized organic compounds are Scattered upwardly 
and vapor-deposited to the Substrate by passing an opening 
portion (not illustrated) provided at the metal mask (not 
illustrated) pertinently installed to form the films. 
0.165. In this way, without being opened to the atmo 
Sphere, in the Single forming chamber, the light emitting 
element (from hole transporting layer to electron injecting 
layer) emitting light in red color can be formed. Further, the 
layers continuously formed in the Single deposition chamber 
are not limited to the hole transporting layer through the 
electron injecting layer but the layerS can pertinently be Set 
by a perSon for embodying the invention. 
0166 Further, the substrate formed with the light emit 
ting element in red color is carried to the deposition chamber 
106G by a carrying mechanism 104b. Further, a metal mask 
contained at the mask Stock chamber 124 is carried to install 
at the deposition chamber 106G. Further, as the mask, the 
mask in forming the light emitting element in red color may 
be utilized. Further, the hole transporting layer is formed by 
using the mask. In the example, a film of C-NPD is formed 
by 60 nm. Thereafter, the light emitting layer of green color 
is formed and the electron transporting layer and the electron 
injecting layer are Successively formed by using the same 
mask. In the example, a film of Alq added with DMQD is 
formed by 40 nm as the light emitting layer, a film of Alq 
is formed by 40 nm as the electron transporting layer and a 
film of CaF2 is formed by 1 nm as the electron injecting 
layer. 

0.167 Specifically, in the deposition chamber 106G, in a 
State of installing the mask, the first evaporation Source 
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holder installed with the EL material of the hole transporting 
layer, the Second evaporation Source holder installed with 
the EL material of the light emitting layer, the third evapo 
ration Source holder installed with the EL material of the 
electron transporting layer and the fourth evaporation Source 
holder installed with the EL material of the electron injecting 
layer are Successively moved to carry out film formation. 
Further, in forming the films, the organic compounds are 
Vaporized by resistance heating and in forming the films, the 
organic compounds are Scattered in the direction of the 
Substrate by opening shutters (not illustrated) provided at the 
evaporation Source holders. The vaporized organic com 
pounds are Scattered upwardly and vapor-deposited to the 
Substrate by passing an opening portion (not illustrated) 
provided at the metal mask (not illustrated) pertinently 
installed to form the films. 

0.168. In this way, without being opened to the atmo 
Sphere, in the Single deposition chamber, a light emitting 
element (from hole transporting layer to electron injecting 
layer) emitting light in green color can be formed. Further, 
the layers continuously formed in the Single deposition 
chamber are not limited to the hole transporting layer 
through the electron injecting layer but the layerS may 
pertinently be set by the person for embodying the invention. 

0169. Further, the substrate formed with the light emit 
ting element in green color is carried to the deposition 
chamber 106B by the carrying mechanism 104b. Further, a 
metal mask contained in the mask Stock chamber 124 is 
carried to install at the deposition chamber 106B. Further, as 
the mask, the mask in forming the light emitting element in 
red color or green color may be utilized. Further, films 
functioning as the hole transporting layer and a light emit 
ting layer in blue color are formed by using the mask. In the 
example, a film of C.-NPD is formed by 60 nm. Thereafter, 
a blocking layer is formed and the electron transporting 
layer and the electron injecting layer are Successively 
formed by using the same mask. In the example, a film of 
BCP is formed by 10 nm as the blocking layer, a film of Alq 
is formed by 40 nm as the electron transporting layer and a 
film of CaF2 is formed by 1 nm as electron injecting layer. 

0170 Specifically, in the deposition chamber 106B, in a 
State of installing the mask, the first evaporation Source 
holder installed with the EL materials of the hole transport 
ing layer and the light emitting layer in blue color, the 
Second evaporation Source holder installed with the EL 
material of the blocking layer, the third evaporation Source 
holder installed with the EL material of the electron trans 
porting layer and the fourth evaporation Source holder 
installed with the electron injecting layer are Successively 
moved to carry out film formation. Further, in forming the 
films, the organic compounds are vaporized by resistance 
heating and in forming the films, the organic compounds are 
Scattered in the direction of the Substrate by opening Shutters 
(not illustrated) provided at the evaporation Source holders. 
The vaporized organic compounds are Scattered upwardly 
and vapor-deposited to the Substrate by passing an opening 
portion (not illustrated) provided at the metal mask (not 
illustrated) pertinently installed to form the films. 
0171 In this way, without being opened to the atmo 
Sphere, in the Single deposition chamber, the light emitting 
element (hole transporting layer through electron injecting 
layer) emitting light in green color can be formed. Further, 
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the layers continuously formed in the Single deposition 
chamber are not limited to the hole transporting layer to the 
electron injecting layer but may pertinently be set by the 
person for embodying the invention. 

0172 Further, an order of forming the films of the respec 
tive colors is not limited to that of the example but may 
pertinently be set by the person for embodying the invention. 
Further, the hole transporting layer, the electron transporting 
layer, or the electron injecting layer can be shared by the 
respective colors. For example, at the deposition chamber 
106H, the hole injecting layer or the hole transporting layer 
common to the light emitting elements of red color, green 
color and blue color may be formed, and the light emitting 
layers of the respective colors may be formed at the respec 
tive deposition chambers 106R, 106G and 106B and the 
electron transporting layer or the electron injecting layer 
common to the light emitting elements of red color, green 
color and blue color may be formed at the deposition 
chamber 106E. Further, at each deposition chamber, the 
organic compound layer indicating light emittance of a 
Single color (specifically, white color) can also be formed. 
0173 Further, the films can simultaneously be formed at 
the respective deposition chambers 106R, 106G and 106B 
and by Successively moving the respective deposition cham 
bers, the light emitting element can efficiently be formed and 
tact of the light emitting device is promoted. Further, when 
a certain deposition chamber is Subjected to maintenance, 
the respective light emitting elements can be formed at 
remaining deposition chambers and the throughput of the 
light emitting device is promoted. 

0.174 Further, when the evaporation method is used, it is 
preferable to carry out evaporation at the deposition cham 
ber vacuumed Such that the vacuum degree becomes equal 
to or lower than 5x10Torr (0.665 Pa), preferably, 10' 
through 10 Pa. 
0.175 Successively, after carrying the substrate from the 
carrying chamber 104a to the delivery chamber 107, further, 
without being brought into contact with the atmosphere, the 
substrate is carried from the delivery chamber 107 to the 
carrying chamber 108. By the carrying mechanism installed 
at inside of the carrying chamber 108, the Substrate is carried 
to the deposition chamber 110 and a cathode (lower layer) 
comprising a very thin metal film (film formed by an alloy 
of MgAg, Mgn, All i, CaN or the like or an element 
belonging to group 1 or group 2 of the periodic table and 
aluminum by a common evaporation method) is formed by 
an evaporation method using resistance heating. After form 
ing the cathode (lower layer) comprising the thin metal 
layer, the substrate is carried to the deposition chamber 109, 
by using Sputtering method a cathode (upper layer) com 
prising a transparent conductive film (ITO (indium oxide tin 
oxide alloy), indium oxide Zinc oxide alloy (In-O-ZnO), 
Zinc oxide (ZnO) or the like) is formed and the cathode 
comprising the laminated layers of the thin metal layer and 
transparent conductive film is pertinently formed. 
0176 By the above-described steps, the light emitting 
element having the laminated layerS Structure shown in 
FIGS. 10A and 10B is formed. 

0177 Successively, without being brought into contact 
with the atmosphere, the Substrate is carried from the 
carrying chamber 108 to the deposition chamber 113 and a 
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protective film comprising a Silicon nitride film or a Silicon 
nitrooxide film is formed. In this case, inside of the depo 
sition chamber 113 is provided with a sputtering device 
having a target comprising Silicon, a target comprising 
Silicon oxide or a target comprising Silicon nitride. For 
example, the Silicon nitride film can be formed by using a 
target comprising Silicon and constituting the atmosphere of 
the deposition chamber by a nitrogen atmosphere or an 
atmosphere including nitrogen and argon. 

0.178 Successively, the substrate formed with the light 
emitting element is carried from the carrying chamber 108 
to the delivery chamber 111 and the from the delivery 
chamber 111 to the carrying chamber 114 without being 
brought into contact with the atmosphere. Successively, the 
Substrate formed with the light emitting element is carried 
from the carrying chamber 114 to the sealing chamber 116. 
Further, it is preferable to prepare a Sealing Substrate pro 
Vided with a Sealing member at the Sealing chamber 116. 
0179 The sealing substrate is prepared by setting the 
Sealing Substrate to the Sealing Substrate loading chamber 
117 from outside. Further, it is preferable to anneal the 
Sealing Substrate previously in vacuum in order to remove an 
impurity of moisture or the like, for example, to anneal at 
inside of the sealing Substrate loading chamber 117. Further, 
when the Sealing member for pasting together with the 
Substrate provided with the light emitting element at the 
Sealing Substrate, after Subjecting the carrying chamber 108 
to the atmospheric pressure, the Sealing member is formed 
at the Sealing Substrate between the Sealing Substrate loading 
chamber and the carrying chamber 114 and the Sealing 
Substrate formed with the Sealing member is carried to the 
Sealing chamber 116. Further, a desiccant may be provided 
to the Sealing Substrate in the Sealing Substrate loading 
chamber. 

0180 Successively, in order to degas the substrate pro 
Vided with the light emitting element, after annealing in 
Vacuum or an inert atmosphere, the Sealing Substrate pro 
vided with the sealing member and the Substrate formed 
with the light emitting element are pasted together. Further, 
nitrogen or an inert gas is filled in a hermetically Sealed 
Space. Further, although an example of forming the Sealing 
member at the Sealing Substrate is shown here, the invention 
is not particularly limited thereto but the Sealing member 
may be formed at the substrate formed with the light 
emitting element. 
0181 Successively, a pair of the substrates pasted 
together is irradiated with UV light by an ultraviolet ray 
irradiating mechanism provided at the Sealing chamber 116 
to thereby cure the Sealing member. Further, although an 
ultraViolet ray cured resin is used as the Sealing member, So 
far as the Sealing member is an adhering member, the Sealing 
member is not particularly limited thereto. 
0182. Successively, the pair of Substrates pasted together 
is carried from the Sealing chamber 116 to the carrying 
chamber 114 and from the carrying chamber 114 to the 
take-out chamber 119 and taken out. 

0183 AS described above, by using the fabricating device 
shown in FIG. 12, the light emitting element is not exposed 
to the atmosphere until completely Sealing the light emitting 
element into the hermetically Sealed Space and therefore, a 
highly reliable light emitting device can be fabricated. 
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Further, although in the carrying chamber 114, Vacuum and 
the nitrogen atmosphere under the atmospheric pressure are 
repeated, it is preferable that vacuum is always maintained 
in the carrying chambers 102, 104a and 108. 
0.184 Further, a fabricating device of an in-line system 
can also be constituted. 

0185. Further, a light emitting element having a light 
emitting direction reverse to that in the laminated layers 
Structure can also be formed by carrying a transparent 
conductive film as an anode to the fabricating device shown 
in FIG. 12. 

0186 Further, the example can freely combined with 
Embodiments 1 through 3 and is Example 1. 

Example 3 

0187. In the example, FIG. 13 shows an example of a 
fabricating device of a multichamber System fully automat 
ing fabrication from the first electrode to Sealing different 
from that of Example 2. 
0188 FIG. 13 shows a multichamber fabricating device 
including gates 100a through 100s, the take-out chamber 
119, the carrying chambers 104a, 108, 114 and 118, the 
delivery chambers 105 and 107, the preparing chamber 101, 
a first deposition chamber 106A, a Second deposition cham 
ber 106B, a third deposition chamber 106C, a fourth depo 
sition chamber 106D, other deposition chambers 109a, 
109b, 113a and 113b, processing chambers 120a and 120b, 
installing chambers installed with evaporation Sources 
126A, 126B, 126C and 126D, pretreatment chambers 103a, 
103b, a first Sealing chamber 116a, a Second Sealing cham 
ber 116b, a first stock chamber 130a, a second stock cham 
ber 130b, the cassette chambers 11a and 11b, the tray 
mounting Stage 121 and the cleaning chamber 122. 
0189 The following shows a procedure of carrying a 
Substrate previously provided with a thin film transistor, an 
anode and an insulator covering an end portion of the anode 
to the fabricating device shown in FIG. 13 and of fabricating 
a light emitting device. 
0.190 First, the substrate is set to the cassette chamber 
111a or the cassette chamber 111b. When the Substrate is a 
large-sized substrate (for example, 300 mmx360 mm), the 
Substrate is set to the cassette chamber 111a or 111b and 
when the substrate is the normal substrate (for example, 127 
mmx127 mm), the Substrate is carried to the tray mounting 
Stage 121 and a plurality of the Substrates are set to a tray 
(for example, 300 mmx360 mm). 
0191 Successively, the substrate provided with a plural 
ity of thin film transistors, anodes and insulators covering 
end portions of the anodes is carried to the carrying chamber 
118 and carried to the cleaning chamber 122 to remove an 
impurity (Small particle or the like) at the Surface of the 
substrate by a solution. When the substrate is cleaned at the 
cleaning chamber 122, a face of the Substrate to be deposited 
with a film is set to direct downwardly under the atmo 
Spheric preSSure. 
0.192 Further, when a film including an organic com 
pound formed at a useleSS portion is intended to remove, the 
substrate may be carried to the pretreatment chamber 103 
and a laminated layer of the organic compound film may 
selectively be removed. The pretreatment chamber 103 
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includes plasma generating means for carrying out dry 
etching by generating plasma by exciting a single kind or a 
plurality of kinds of gases Selected from the group consisting 
of Ar, H, F and O. Further, in order to remove moisture 
included in the Substrate or other gas or reduce plasma 
damage, it is preferable to carry out annealing operation in 
Vacuum and the Substrate may be carried to the pretreatment 
chamber 103 and Subject the Substrate to annealing opera 
tion (for example, UV irradiation). Further, in order to 
remove moisture included in an organic resin material or 
other gas, the Substrate may be heated under a low pressure 
atmosphere at the pretreatment chamber 103. 
0193 Successively, the substrate is carried from the car 
rying chamber 118 provided with the substrate carrying 
mechanism to the preparing chamber 101. According to the 
fabricating device of the example, the preparing chamber 
101 is provided with a substrate reversing mechanism to 
enable to reverse the Substrate pertinently. The preparing 
chamber 101 is connected to a vacuuming chamber and after 
Vacuuming, it is preferable to Subject the preparing chamber 
101 to the atmospheric preSSure by introducing an inert gas. 
0194 Successively, the substrate is carried to the carrying 
chamber 104a connected to the preparing chamber 101. It is 
preferable to maintain vacuum by previously vacuuming the 
carrying chamber 104a Such that moisture or oxygen is 
present as leSS as possible at inside thereof. 
0.195. Further, the vacuuming chamber is provided with a 
turbo-molecular pump of a magnetic levitation type, a 
cryopump or a dray pump. Thereby, the ultimate vacuum 
degree of the carrying chamber connected to the preparing 
chamber can be made to fall in a range of 10 through 10 
Pa and reverse diffusion of impurity from a pump side and 
the exhaust System can be controlled. In order to prevent an 
impurity from being introduced into the device, as a gas to 
be introduced, an inert gas of nitrogen or rare gas is used. 
The gas is introduced into the device which is highly purified 
by a gas refiner before being introduced into the device is 
used. Therefore, it is necessary to provide a gas refiner Such 
that the gases are introduced into the evaporation device 
after having been highly purified. Thereby, Oxygen or water 
included in the gas and other impurity can previously be 
removed and therefore, impurities can be prevented from 
being introduced into the device. 
0196. Successively, the substrate is carried from the car 
rying chamber 104a to the first through the fourth deposition 
chambers 106A through 106D. Further, an organic com 
pound layer comprising low molecules for constituting a 
hole injecting layer, a hole transporting layer or a light 
emitting layer is formed. 
0.197 Although for whole of a light emitting element, an 
organic compound layer indicating light emittance of a 
Single color (specifically, white color) or full color (specifi 
cally, red color, green color, blue color) can be formed, in 
this example, an explanation will be given of an example of 
Simultaneously forming an organic compound layer indicat 
ing light emittance of white color at the respective deposi 
tion chambers 106A, 106B, 106C and 106D. Further, simul 
taneous film formation mentioned here Signifies that the film 
formations are carried out Substantially simultaneously in 
Starting film formation and in finishing film formation at the 
respective deposition chambers and indicates that the depo 
Sition processings are carried out Substantially in parallel. 
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0198 Further, although when light emitting layers having 
different luminescent colors are laminated, an organic com 
pound layer indicating light emittance of white color is 
grossly classified into three wavelength type including three 
original colors of red color, green color and blue color and 
two wavelength type using a relationship of complementary 
color of blue color/yellow color or bluish green color/orange 
color, in this example, one example of providing a white 
color light emitting element using the three wavelengths 
type will be explained. 
0199 First, the respective deposition chambers 106A, 
106B, 106C and 106D will be explained. Each of the 
deposition chambers 106A, 106B, 106C and 106D is 
installed with a movable evaporation Source holder 
described in Embodiment 1. A plurality of the evaporation 
Source holders are prepared, a first evaporation Source holder 
is filled with aromatic diamine (TPD) for forming a white 
color light emitting layer, a Second evaporation Source 
holder is filled with p-EtTAZ for forming a white color 
luminescent layer, a third evaporation Source holder is filled 
with Alq for forming a white color luminescent layer, a 
fourth evaporation source holder is filled with an El material 
constituted by adding NileRed which is a red color lumi 
nescent colorant to Alq for forming a white color lumines 
cent layer, a fifth evaporation source holder is filled with 
Alq, and the evaporation Source holders are installed at the 
respective deposition chambers under the State. 
0200. It is preferable to install the EL materials to the 
deposition chambers by using the fabricating System 
described in Embodiment 3. That is, it is preferable to form 
the film by using a vessel (representatively, crucible) con 
tained with the EL material previously by a material maker. 
Further, when installed, it is preferable to install the crucible 
without being brought into contact with the atmosphere and 
when transferred from the material maker, it is preferable 
that the crucible is introduced into the deposition chamber in 
a State of being hermetically Sealed in the Second vessel. 
Preferably, the installing chambers 126A, 126B, 126C and 
126D having vacuuming means connected to the respective 
deposition chambers 106A, 106B, 106C and 106D are 
brought in Vacuum or an inert gas atmosphere, a crucible is 
taken out from the Second vessel under the atmosphere and 
the crucible is installed to the deposition chamber. Thereby, 
the crucible and the EL material contained in the crucible 
can be prevented from being contaminated. Further, the 
installing chambers 126A, 126B, 126C and 126D can stock 
a metal mask. 

0201 Next, deposition steps will be explained. In the 
deposition chamber 106A, a mask is carried and installed 
from the installing chamber as necessary. Thereafter, the first 
through the fifth evaporation Source holderS Start moving 
Successively and evaporation is carried out for the Substrate. 
Specifically, TPD is sublimated from the first evaporation 
Source holder by heating and vapor-deposited over the entire 
face of the substrate. Thereafter, p-EtTAZ is sublimated 
from the Second evaporation Source holder, Alq is Subli 
mated from the third evaporation Source holder, 
Alq:NileRed is Sublimated from the fourth evaporation 
Source holder and Alq is Sublimated from the fifth evapo 
ration Source holder and vapor-deposited over the entire face 
of the Substrate. 

0202 Further, when the evaporation method is used, it is 
preferable to carry out evaporation at the deposition cham 
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ber vacuumed in which the vacuum degree becomes 5x10 
3Torr (0.665 Pa) or lower, preferably 10 through 10 Pa. 
0203 Further, the evaporation source holders installed 
with the respective EL materials are provided at the respec 
tive deposition chambers and also in the deposition cham 
bers 106B through 106D, evaporation is carried out simi 
larly. That is, the deposition processing can be carried out in 
parallel. Therefore, even when a certain deposition chamber 
is Subjected to maintenance or cleaning, the deposition 
processing can be carried out at remaining deposition cham 
bers, tact of film formation is promoted and therefore, the 
throughput of the light emitting device can be promoted. 
0204 Successively, after carrying the substrate from the 
carrying chamber 104a to the delivery chamber 105, further, 
without being brought into contact with the atmosphere, the 
substrate is carried from the delivery chamber 105 to the 
carrying chamber 108. 
0205 Successively, by the carrying mechanism installed 
at inside of the carrying chamber 108, the Substrate is carried 
to the deposition chamber 109a or the deposition chamber 
109b to form a cathode. The cathode may be formed by 
laminated films of a cathode (lower layer) comprising a very 
thin metal film (film formed by an alloy of MgAg, Mgln, 
All i, CaN or the like or an element belonging to group 1 or 
group 2 of the periodic table and aluminum by a common 
evaporation method) formed by an evaporation method 
using resistance heating, and a cathode (upper layer) com 
prising a transparent conductive film (ITO (indium oxide 
indium tin alloy), indium oxide zinc oxide alloy (In-O- 
ZnO), zinc oxide (ZnO) or the like) formed by a sputtering 
method. For that purpose, it is preferable to arrange a 
deposition chamber for forming a very thin metal film at the 
fabricating device. 
0206 By the above-described steps, the light emitting 
element having the laminated layerS Structure shown in 
FIGS. 10A and 10B is formed. 

0207 Successively, without being brought into contact 
with the atmosphere, the Substrate is carried from the 
carrying chamber 108 to the deposition chamber 113a or the 
deposition chamber 113b and a protective film comprising a 
silicon nitride film or a silicon nitrooxide film is formed. In 
this case, inside of the deposition chamber 113a or 113b is 
provided with a target comprising Silicon, or a target com 
prising Silicon oxide, or a target comprising Silicon nitride. 
For example, a Silicon nitride film can be formed by using 
a target comprising Silicon and constituting an atmosphere 
of the deposition chamber by a nitrogen atmosphere or an 
atmosphere including nitrogen and argon. 
0208 Successively, without bringing the substrate 
formed with the light emitting element in contact with the 
atmosphere, the Substrate is carried from the carrying cham 
ber 108 to the delivery chamber 107 and carried from the 
delivery chamber 107 to the carrying chamber 114. 
0209 Successively, the substrate formed with the light 
emitting element is carried from the carrying chamber 114 to 
the processing chamber 120a or the processing chamber 
120b. At the processing chamber 120a or 120b, a sealing 
member is formed on the substrate. Further, although in the 
example, an ultraViolet ray cured resin is used for the Sealing 
member, for far as the Sealing member is an adhering 
member, the Sealing member is not particularly limited 
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thereto. Further, the sealing member may be formed after 
setting the processing chamber 120a or 120b to the atmo 
spheric pressure. Further, the substrate formed with the 
Sealing member is carried to the first Sealing chamber 116a 
or the Second Sealing chamber 116b via the carrying cham 
ber 114. 

0210 Further, a sealing Substrate formed with a color 
conversion layer, light blocking layer (BM) and an overcoat 
layer is carried to the first stock chamber 130a or the second 
stock chamber 130b. Further, a sealing substrate laminated 
not with the color conversion layer but with a color filter or 
the color conversion layer and the color filter as shown by 
FIGS. 18a and 18c may be provided. Thereafter, the sealing 
substrate is carried to the first sealing chamber 130a or the 
second sealing chamber 130b. 
0211 Successively, by carrying out annealing operation 
in vacuum or in an inert atmosphere, the Substrate provided 
with the light emitting element is degassed and thereafter, 
the Substrate provided with the sealing member and the 
substrate formed with the color conversion layer or the like 
are pasted together. Further, nitrogen or an inert gas is filled 
in a hermetically Sealed Space. Further, although an example 
of forming the Sealing member at the Substrate is shown 
here, the invention is not particularly limited thereto but the 
Sealing material may be formed at the Sealing Substrate. That 
is, the Sealing Substrate may be formed with the color 
conversion layer, the color blocking layer (BM), the over 
coat layer and the Sealing member and thereafter carried to 
the first stock chamber 130a or the second stock chamber 
130b. 

0212 Successively, the pair of substrates pasted together 
are irradiated with UV light using an UV light irradiation 
mechanism provided in the first sealing chamber 116a or the 
Second Sealing chamber 116b to cure the Sealing member. 
0213 Successively, the pair of substrates pasted together 
are carried from the Sealing chamber 116 to the carrying 
chamber 114 and from the carrying chamber 114 to the 
take-out chamber 119 and taken out. 

0214. As described above, by using the fabricating device 
shown in FIG. 13, the light emitting element is not exposed 
to the atmosphere until the light emitting element is Sealed 
in the hermetically Sealed Space and therefore, a highly 
reliable light emitting device can be fabricated. Further, 
although in the carrying chamber 114, Vacuum and a nitro 
gen atmosphere under the atmospheric preSSure are 
repeated, it is preferable that the vacuum is always main 
tained in the carrying chambers 102 and 104a and 108. 
0215. Further, an in-line system fabricating device can be 
constituted. 

0216. It is also possible to carry a transparent conductive 
film as an anode to the fabricating device shown in FIG. 13 
and form a light emitting element having a light emitting 
direction reverse to that in the laminated layerS Structure. 
0217 FIG. 15 shows an example of a fabricating device 
different from that of FIG. 13. Film formation may be 
carried out similarly to FIG. 13 and therefore, a detailed 
explanation of deposition Steps will be omitted, a point of 
difference in the constitution of the fabricating device 
resides in that a delivery chamber 111 and a carrying 
chamber 117 are additionally provided and the carrying 
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chamber 117 is provided with a second sealing chamber 
116b, a second stock chamber 130b and deposition cham 
bers (for forming seal) 120c and 120d. That is, in FIG. 15, 
all of the deposition chamber, the Sealing chamber and the 
Stock chamber are directly connected to a certain carrying 
chamber and therefore, the Substrate is carried efficiently, 
further, the light emitting device can be fabricated in parallel 
and the throughput of the light emitting device is promoted. 
0218. Further, the parallel processing method of the light 
emitting device of the example can be combined with 
Example 2. That is, the deposition processing may be carried 
out by providing a plurality of the deposition chambers 
106R, 106G and 106B. 

0219. Further, the example can freely be combined with 
the embodiments and Example 1. 

Example 4 

0220 Given as examples of an electric appliance that 
employs a light emitting device manufactured in accordance 
with the present invention are video cameras, digital cam 
eras, goggle type displays (head mounted displays), navi 
gation Systems, audio reproducing devices (such as car 
audio and audio components), laptop computers, game 
machines, portable information terminals (Such as mobile 
computers, cellular phones, portable game machines, and 
electronic books), and image reproducing devices equipped 
with recording media (specifically, devices with a display 
device that can reproduce data in a recording medium Such 
as a digital versatile disk (DVD) to display an image of the 
data). Wide viewing angle is important particularly for 
portable information terminals because their Screens are 
often slanted when they are looked at. Therefore it is 
preferable for portable information terminals to employ the 
light emitting device using the light emitting element. Spe 
cific examples of these electric appliance are shown in 
FIGS. 16A to 16H. 

0221 FIG. 16A shows a light emitting device, which is 
composed of a case 2001, a Support base 2002, a display unit 
2003, speaker units 2004, a video input terminal 2005, etc. 
The light emitting device manufactured in accordance with 
the present invention can be applied to the display unit 2003. 
In addition, the light emitting device shown in FIG. 16A can 
be completed by the present invention. Since the light 
emitting device having the light emitting element is Self 
luminous, the device does not needback light and can make 
a thinner display unit than liquid crystal display devices. The 
light emitting device refers to all light emitting devices for 
displaying information, including ones for personal comput 
ers, for TV broadcasting reception, and for advertisement. 
0222 FIG. 16B shows a digital still camera, which is 
composed of a main body 2101, a display unit 2102, an 
image receiving unit 2103, operation keys 2104, an external 
connection port 2105, a shutter 2106, etc. The light emitting 
device manufactured in accordance with the present inven 
tion can be applied to the display unit 2102. The digital 
camera shown in FIG. 16B can be completed by the present 
invention. 

0223 FIG. 16C shows a laptop computer, which is 
composed of a main body 2201, a case 2202, a display unit 
2203, a keyboard 2204, an external connection port 2205, a 
pointing mouse 2206, etc. The light emitting device manu 

Feb. 19, 2004 

factured in accordance with the present invention can be 
applied to the display unit 2203. The laptop computer shown 
in FIG. 16C can be completed by the present invention. 
0224 FIG. 16D shows a mobile computer, which is 
composed of a main body 2301, a display unit 2302, a Switch 
2303, operation keys 2304, an infrared port 2305, etc. The 
light emitting device manufactured in accordance with the 
present invention can be applied to the display unit 2302. 
The mobile computer shown in FIG. 16D can be completed 
by the present invention. 
0225 FIG. 16E shows a portable image reproducing 
device equipped with a recording medium (a DVD player, to 
be specific). The device is composed of a main body 2401, 
a case 2402, a display unit A2403, a display unit B 2404, a 
recording medium (DVD or the like) reading unit 2405, 
operation keys 2406, speaker units 2407, etc. The display 
unit A2403 mainly displays image information whereas the 
display unit B 2404 mainly displays text information. The 
light emitting device manufactured in accordance with the 
present invention can be applied to the display units A2403 
and B2404. The image reproducing device equipped with a 
recording medium also includes home-video game 
machines. The DVD player shown in FIG. 16E can be 
completed by the present invention. 
0226 FIG. 16F shows a goggle type display (head 
mounted display), which is composed of a main body 2501, 
display units 2502, and arm units 2503. The light emitting 
device manufactured in accordance with the present inven 
tion can be applied to the display units 2502. The goggle 
type display shown in FIG. 16F can be completed by the 
present invention. 
0227 FIG. 16G shows a video camera, which is com 
posed of a main body 2601, a display unit 2602, a case 2603, 
an external connection port 2604, a remote control receiving 
unit 2605, an image receiving unit 2606, a battery 2607, an 
audio input unit 2608, operation keys 2609 etc. The light 
emitting device manufactured in accordance with the present 
invention can be applied to the display unit 2602. The video 
camera shown in FIG.16G can be completed by the present 
invention. 

0228 FIG. 16H shows a cellular phone, which is com 
posed of a main body 2701, a case 2702, a display unit 2703, 
an audio input unit 2704, an audio output unit 2705, opera 
tion keys 2706, an external connection port 2707, an antenna 
2708, etc. The light emitting device manufactured in accor 
dance with the present invention can be applied to the 
display unit 2703. If the display unit 2703 displays white 
letters on black background, the cellular phone consumes 
less power. The cellular phone shown in Fig, 16H can be 
completed by the present invention. 

0229. If the luminance of luminescence materials is 
raised in future, the light emitting device can be used in front 
or rear projectors by enlarging outputted light that contains 
image information through a lens or the like and projecting 
the light. 
0230. These electric appliances now display with increas 
ing frequency information Sent through electronic commu 
nication lines such as the Internet and CATV (cable televi 
Sion), especially, animation information. Since 
luminescence materials have very fast response Speed, the 
light emitting device is Suitable for animation display. 
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0231. According to the invention, the distance between 
the Substrate and the evaporation Source holder can be 
Shortened and the Small-sized formation of the evaporation 
device can be achieved. Further, Since the evaporation 
device becomes Small-sized, adherence of the Sublimated 
evaporation material to the inner wall or the adherence 
preventive shield at inside of the deposition chamber is 
reduced and the evaporation material can effectively be 
utilized. Further, in the evaporation method of the invention, 
it is not necessary to rotate the Substrate and therefore, the 
evaporation device capable of dealing with a large area 
Substrate can be provided. 
0232 Further, the invention can provide the fabricating 
device in which the plurality of deposition chambers for 
carrying out the evaporation processings are continuously 
arranged. In this way the parallel processings are carried out 
in the plurality of deposition chambers and therefore, 
throughput of the light emitting device is promoted. 
0233. Further, the invention can provide the fabricating 
System capable of installing the vessel filled with the evapo 
ration material directly to the evaporation System without 
exposing the vessel to the atmosphere. By the invention, 
handling of the evaporation material is facilitated and an 
impurity can be avoided from being mixed to the evapora 
tion material. By the fabricating system, the vessel filled by 
the material maker can directly be installed to the evapora 
tion device and therefore, oxygen or water can be prevented 
from adhering to the evaporation material and further high 
purity formation of the light emitting element in the future 
can be dealt with. 

What is claimed is: 
1. An evaporation method comprising: 
Successively moving an evaporation Source holder 

installed with a plurality of vessels filled with an 
evaporation material in an X axis direction of a Sub 
Strate; and 

Successively moving the evaporation Source holder in a Y 
axis direction of the Substrate, 

wherein the evaporation Source holder is moved So as to 
overlap evaporation ranges of the evaporation material. 

2. The evaporation method according to claim 1, wherein 
the evaporation Source holder is moved to overlap evapo 
ration ranges of the evaporation material. 

3. An evaporation method comprising: 
moving an evaporation Source holder installed with a 

plurality of vessels filled with an evaporation material 
in an X axis direction by a certain pitch; and 

moving the evaporation Source holder in a Yaxis direction 
by a certain pitch. 

4. The evaporation method according to claim 3, wherein 
the evaporation Source holder is moved to overlap evapo 
ration ranges of the evaporation material. 

5. An evaporation method comprising: 
moving an evaporation Source holder installed with a 

plurality of vessels filled with an evaporation material 
in an X axis direction by a certain pitch by a plurality 
of times, and 

moving the evaporation Source holder in a Yaxis direction 
by a certain pitch by a plurality of times. 
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6. The evaporation method according to claim 5, wherein 
the evaporation Source holder is moved to overlap evapo 
ration ranges of the evaporation material. 

7. An evaporation method comprising: 
moving an evaporation Source holder installed with a 

plurality of vessels filled with an evaporation material 
in an X axis direction by a certain pitch; and 

after finishing an evaporation in the X axis direction, 
moving the evaporation Source holder in a Y axis 
direction by a certain pitch. 

8. The evaporation method according to claim 7, wherein 
the evaporation Source holder is moved to overlap evapo 
ration ranges of the evaporation material. 

9. An evaporation method by using an evaporation device 
comprising a plurality of vessels having opening portions 
filled with an evaporation material, means for heating the 
vessel, a Shutter on an upper Side of the vessel and an 
evaporation Source holder arranged with the vessel, the 
evaporation method comprising: 
moving the evaporation Source holder in the X axis 

direction by a certain pitch while Sublimating the 
evaporation material by the heating means to finish 
evaporation of an object to be deposited in the X axis 
direction; 

moving the evaporation Source holder in the Y axis 
direction by a certain pitch to finish evaporation of the 
object to be deposited in the Y axis direction after 
finishing the evaporation in the X axis direction; and 

returning the evaporation Source holder to a position of 
Starting the evaporation in a State of arranging the 
shutter on an upper Side of the opening portion after 
finishing the evaporation in the Y axis direction. 

10. The evaporation method according to claim 9, 
wherein the evaporation Source holder is moved to overlap 
evaporation ranges of the evaporation material. 

11. An evaporation method using an evaporation device 
comprising a plurality of vessels filled with an evaporation 
material, means for heating the vessel and a first through a 
fourth evaporation holder installed with the vessel, the 
evaporation method comprising: 
moving the first evaporation Source holder in an X axis 

direction by a certain pitch and thereafter moving the 
first evaporation Source holder in a Y axis direction by 
a certain pitch while Sublimating the evaporation mate 
rial by the heating means, 

moving the Second evaporation Source holder in the X 
axis direction by a certain pitch and thereafter moving 
the Second evaporation Source holder in the Y axis 
direction by a certain pitch; 

moving the third evaporation holder in the X axis direc 
tion by a certain pitch and thereafter moving the third 
evaporation Source holder in the Y axis direction by a 
certain pitch; and 

moving the fourth evaporation Source holder in the X axis 
direction by a certain pitch and thereafter moving the 
fourth evaporation source holder in the Y axis direction 
by a certain pitch. 

12. The evaporation method according to claim 11, 
wherein the evaporation Source holder is moved to overlap 
evaporation ranges of the evaporation material. 
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13. An evaporation method comprising: 

installing a second vessel in which a first vessel filled with 
an evaporation material is hermetically Sealed and an 
evaporation Source holder at an installing chamber 
including depressurizing means and carrying means, 

bringing an atmosphere of the installing chamber into a 
depressurized State by the depressurizing means, 

taking out the first vessel by opening the Second vessel by 
the carrying means, and 

installing the first vessel to the evaporation Source holder. 
14. An evaporation method comprising: 

installing an evaporation Source holder at an installing 
chamber including pressurizing means, carrying means 
and a base; 

installing a second vessel in which a first vessel filled with 
an evaporation material is hermetically Sealed at the 
base; 

bringing an atmosphere of the installing chamber into a 
depressurized State by depressurizing means, 

taking out the first vessel by opening the Second vessel by 
the carrying means, and 

installing the first vessel to the evaporation Source holder 
to carry out evaporation. 

15. The evaporation method according to claim 14, 
wherein the evaporation is carried out by installing the first 
vessel to the evaporation Source holder by rotating or 
moving the base. 

16. A method of fabricating a light emitting device 
comprising a first through a fourth organic compound layer 
by using an evaporation device comprising a plurality of 
vessels filled with an evaporation material, means for heat 
ing the vessel and a first through a fourth evaporation Source 
holder installed with the vessel, the method comprising: 

moving the first evaporation Source holder in an X axis 
direction by a certain pitch and thereafter moving the 
first evaporation Source holder in a Y axis direction by 
a certain pitch while Sublimating the evaporation mate 
rial by the heating means to form the first organic 
compound layer; 

moving the Second evaporation Source holder in the X 
direction by a certain pitch and thereafter moving the 
Second evaporation Source holder in the Y axis direc 
tion by a certain pitch to form the Second organic 
compound layer on the first organic compound layer; 

moving the third evaporation Source holder in the X axis 
direction by a certain pitch and thereafter moving the 
third evaporation source holder in the Y axis direction 
by a certain pitch to form the third organic compound 
layer on the Second organic compound layer, and 

moving the fourth evaporation Source holder in the X axis 
direction by a certain pitch and thereafter moving the 
fourth evaporation source holder in the Y axis direction 
by a certain pitch to form the fourth organic compound 
layer on the third organic compound layer. 
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17. A method of fabricating a light emitting device 
comprising: 

forming a thin film transistor over a Substrate; 
forming an insulator over the thin film transistor, 
evaporating an evaporation material over the insulator by 

using an evaporation device including a plurality of 
vessels filled with an evaporation material, means for 
heating the vessel and an evaporation Source holder 
installed with the vessel; 

moving the evaporation Source holder in an X axis 
direction; and 

moving the evaporation Source holder in a Yaxis direction 
by a certain pitch, 

wherein the evaporation Source holder is moved in a State 
that the evaporation material is sublimated by the 
heating means. 

18. A method of fabricating a light emitting device by 
using an evaporation device comprising a plurality of first 
deposition chambers for forming a film of an organic com 
pound layer and a plurality of Second deposition chambers 
for forming a conductive film, Said method comprising: 

forming the organic compound layer over a Substrate in 
parallel in the plurality of first deposition chambers, 

moving the Substrate from the first deposition chamber to 
the Second deposition chamber by using carrying 
means without being exposed to an atmosphere; and 

forming the conductive film in contact with the organic 
compound layer in the Second deposition chamber. 

19. A method of fabricating a light emitting device by 
using an evaporation device comprising first through fourth 
deposition chambers for forming a film of an organic com 
pound layer over a Substrate, a fifth deposition chamber for 
forming a conductive film, a sixth deposition chamber for 
forming a protective film and a Seventh deposition chamber 
for pasting together the Substrate and a Sealing Substrate, the 
method comprising: 

Simultaneously forming the organic compound layer over 
the substrate in the first through the fourth deposition 
chambers, 

moving the Substrate from any one of the first through the 
fourth deposition chambers to the fifth forming cham 
ber without being eXposed to an atmosphere, 

forming the conductive film Over the organic compound 
layer in the fifth deposition chamber; 

moving the substrate from the fifth deposition chamber to 
the Sixth deposition chamber without being eXposed to 
the atmosphere; 

forming the protective film over the conductive film in the 
Sixth deposition chamber; 

moving the substrate from the sixth chamber to the 
Seventh deposition chamber without being exposed to 
the atmosphere; and 

pasting together the Substrate and the Sealing Substrate 
formed with a Sealing member in the Seventh deposi 
tion chamber. 

20. A method of forming a light emitting device by using 
an evaporation device comprising a first through a fourth 
deposition chamber for forming a film of an organic com 
pound layer over a Substrate, a plurality of fifth deposition 
chambers for forming a conductive film, a plurality of Sixth 
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deposition chambers for forming a protective film and a 
plurality of Seventh deposition chambers for pasting together 
the Substrate and a Sealing Substrate, the method comprising: 

forming the organic compound layer over the Substrate in 
the first through the fourth deposition chambers; 

carrying the Substrate formed with the organic compound 
layer to any one of the fifth deposition chambers, 

forming the conductive film Over the organic compound 
layer in the fifth deposition chamber; 

carrying the substrate formed with the conductive film to 
any one of the Sixth deposition chambers, 

forming the protective film over the conductive film in the 
Sixth deposition chamber; 

carrying the substrate formed with the protective film to 
any one of the Seventh deposition chambers, and 

pasting together the Substrate and the Sealing Substrate in 
the Seventh deposition chamber. 

21. A method of fabricating a light emitting device 
comprising a light emitting element having first through 
third colors over a Substrate, the method comprising: 

forming the light emitting element having the first color 
over the Substrate in a first deposition chamber; 

moving the Substrate from the first deposition chamber to 
the Second deposition chamber without being exposed 
to an atmosphere; 

forming the light emitting element having the Second 
color over the Substrate in a Second forming chamber; 

moving the light emitting element from the Second depo 
sition chamber to the third deposition chamber without 
being eXposed to the atmosphere; and 

forming the light emitting element having the third color 
over the Substrate in a third deposition chamber. 

22. A method of fabricating a light emitting device 
comprising an organic compound layer of a single color 
formed over a substrate and first through third color con 
version layerS formed at a Sealing Substrate opposed to the 
Substrate, Said method comprising: 

forming the organic compound layer over the Substrate in 
a first deposition chambers, 

moving the Substrate from the first deposition chamber to 
a Second deposition chamber by using carrying means 
without being eXposed to an atmosphere; 

forming a conductive film in contact with the organic 
compound layer in a Second deposition chamber; and 

pasting together the Substrate and the Sealing Substrate 
without being eXposed to the atmosphere. 

23. The method of fabricating a light emitting device 
according to claim 22, wherein a Sealing agent is formed at 
the Sealing Substrate. 

24. The method of fabricating a light emitting device 
according to claim 22, wherein a Sealing agent is formed at 
the Substrate. 

25. A method of fabricating a light emitting device 
comprising an organic compound layer of a single color 
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formed over a substrate and first through third color filters 
formed at a Sealing Substrate opposed to the Substrate, the 
method comprising: 

forming the organic compound layer over the Substrate in 
a first deposition chamber; 

moving the Substrate from the first deposition chamber to 
a Second deposition chamber by using carrying means 
without being exposed to an atmosphere; 

forming a conductive film in contact with the organic 
compound layer in the Second deposition chamber; and 

pasting together the Substrate and the Sealing Substrate 
without being exposed to the atmosphere. 

26. The method of fabricating a light emitting device 
according to claim 25, wherein a Sealing agent is formed at 
the Sealing Substrate. 

27. The method of fabricating a light emitting device 
according to claim 25, wherein a Sealing agent is formed at 
the Substrate. 

28. An evaporation holder comprising: 
a vessel filled with an evaporation material; 
a filter provided at the vessel; 
means for heating the vessel and 
a shutter provided over the vessel. 
29. A evaporation Source holder according to claim 28, 

wherein the evaporation Source holder is incorporated into 
an evaporation device, and the evaporation device comprises 
means for moving the evaporation Source holder. 

30. A evaporation Source holder according to claim 28, 
wherein the evaporation Source holder is incorporated into 
an evaporation device, and the evaporation device comprises 
means for moving the evaporation Source holder. 

31. An evaporation Source holder comprising: 
a plurality of vessels filled with an evaporation material; 
first heating means for heating the vessel; 
a filter provided over the vessel; 
Second heating means for heating the filter; and 
a shutter provided between the first heating means and the 

Second heating means. 
32. A evaporation Source holder according to claim 31, 

wherein the evaporation Source holder is incorporated into 
an evaporation device, and the evaporation device comprises 
means for moving the evaporation Source holder. 

33. An evaporation Source holder comprising: 
a plurality of vessels filled with an evaporation material; 
a first heating means for heating the vessel; 
a filter provided above the vessel; 
a Second heating means for heating the filter, and 
a shutter provided between the first heating means and a 

Second heating means, 
wherein a heating temperature by the Second heating 

means is lower than a heating temperature by the first 
heating means. 

34. A evaporation Source holder according to claim 33, 
wherein the evaporation Source holder is incorporated into 
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an evaporation device, and the evaporation device comprises 
means for moving the evaporation Source holder. 

35. An evaporation device comprising: 
carrying means, 
means for bringing a processing chamber into a depres 

Surized State; 
an installing chamber; and 
a deposition chamber provided in contact with the install 

ing chamber, 
wherein the installing chamber includes means for mov 

ing an evaporation Source holder from the processing 
chamber to the deposition chamber 

36. An evaporation device comprising: 
means for carrying a Second vessel for Sealing a first 

vessel filled with an evaporation material; 
means for bringing a processing chamber into a depres 

Surized State; 
an installing chamber including a base for arranging the 

first vessel; 
a deposition chamber provided in contact with the install 

ing chamber; and 
means for moving an evaporation Source holder from the 

processing chamber to the deposition chamber, 
wherein the base has a rotating function. 
37. An evaporation device comprising: 
Substrate holding means, and 
means for moving an evaporation Source holder: 

wherein the evaporation Source holder comprises a 
vessel filled with an evaporation material, means for 
heating the vessel, and a shutter provided over the 
vessel, and 

wherein the means for moving the evaporation Source 
holder has a function of moving the evaporation 
Source holder in an X axis direction by a certain pitch 
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and moving the evaporation Source holder in a Y axis 
direction by a certain pitch. 

38. An evaporation device comprising: 
Substrate holding means, and 
means for moving an evaporation Source holder, 
wherein the evaporation Source holder comprises a vessel 

filled with an evaporation material, means for heating 
the vessel, and a Shutter provided over the vessel, and 

wherein the means for moving the evaporation Source 
holder has a function of moving the evaporation Source 
holder So as to overlap evaporation ranges of the 
evaporation material. 

39. An evaporation device comprising: 
a deposition chamber; 
Substrate holding means provided at the deposition cham 

ber; 
mask holding means, 
an evaporation Source holder; 
means for applying a Voltage to a mask, and 
means for moving the evaporation Source holder; 
wherein the evaporation Source holder comprises a plu 

rality of evaporation Sources, means for heating the 
evaporation Source, and a shutter provided over the 
evaporation Source. 

40. A vessel for carrying a vessel filled with a material 
comprising: 

an upper vessel; and 
a lower vessel, 
wherein the upper vessel comprises means for fixing the 

vessel filled with the material, and the lower vessel 
comprises means for maintaining inside of the vessel 
for carrying being depressurized. 


