
LIGHT EMITTING DEVICE AND METHOD OF MANUFACTURING THE SAME  BACKGROUND OF
THE INVENTION 1. Field of the Invention 5 The present invention relates to
a light emitting device with a light emitting  element composed of an
anode, a cathode, and a film that contains an organic compound  capable of
emitting light upon application of electric field (the film is hereinafter
referred  to as organic compound layer), and to a method of manufacturing
the light emitting device.  Specifically, the present invention relates to
a light emitting device using a light emitting to element that is lower in
drive voltage and longer in element lifetime than conventional  ones. A
light emitting device in this specification refers to an image display
device that  uses a light emitting element. Also, the following modules are
all included in the  definition of the light emitting device: a module
obtained by attaching to a light emitting  element a connector such as an
anisotropic conductive film (FPC: flexible printed circuit), 15 a TAB (tape
automated bonding) tape, or a TCP (tape carrier package); a module in which
a printed wiring board is provided at an end of a TAB tape or a TCP; and a
module in  which an IC (integrated circuit) is directly mounted on a light
emitting element by the  COG (chip on glass) method. 2. Description of the
Related Art 20 Light emitting elements are drawing attention as the
next-generation flat panel  display elements for their characteristics
including being thin and lightweight, fast  response, and direct current
low voltage driving. Also, being self-luminous and having  wide viewing
angle give the light emitting elements better visibility. Therefore the
light  emitting elements are considered as effective elements for display
screens of electric  25 appliances and are being actively developed. It is
said that light emitting elements emit light through the following
mechanism: a voltage is applied between electrodes that sandwich an organic
compound  layer, electrons injected from the cathode and holes injected
from the anode are  re-combined at the luminescent center of the organic
compound laver to form molecular 3o excitons, and the molecular excitons
return the base state while releasing energy to cause  the light emitting
element to emit light. Molecular excitons generated in organic  1 compounds
take either singlet excitation or triplet excitation. This specification
deals  with elements that emit light from singlet excitation and elements
that emit light from  



triplet excitation both. These light emitting elements are classified by
driving methods into passive  5 matrix (simple matrix) type and active
matrix type. The ones that are attracting attention  most are active matrix
type elements, for they are capable of displaying images of high
definition with the QVGA level number of pixels or more. An active matrix
light emitting device having a light emitting element has an  element
structure as the one shown in Fig. 2. A TFT 202 is formed on a substrate
201  to and an interlayer insulating film 203 is formed on the TFT 202. On
the interlayer insulating film 203, an anode (pixel electrode) 205 is
formed  to be electrically connected to the TFT 202 through a wiring line
204. A material suitable  for the anode 205 is a transparent conductive
material having a large work function. An  ITO (indium tin oxide) film, a
tin oxide (SnO2) film, an alloy film of indium oxide and 15 zinc oxide
(ZnO), a semi-transparent gold film, a polyaniline film, etc. are proposed.
Of  those, the ITO film is used most because it has a band gap of about
3.75 eV and is highly  transparent in the range of visible light. An
organic compound layer 206 is formed on the anode 205. In this
specification, all the layers that are provided between an anode and a
cathode together  20 make an organic compound layer. Specifically, the
organic compound layer 206 includes a light emitting layer, a hole
injection layer, an electron injection layer, a hole transporting  layer,
an electron transporting layer, etc. A basic structure of a light emitting
element is a  laminate of an anode, a light emitting layer, and a cathode
layered in this order. The basic  structure can be modified into a laminate
of an anode, a hole injection layer, a light 25 emitting layer, and a
cathode layered in this order, or a laminate of an anode, a hole  injection
layer, and a light emitting layer, an electron transporting laver, and a
cathode  layered in this order. After the organic compound layer 206 is
formed, a cathode 207 is formed to  complete a light emitting element 209.
The cathode is often formed of a metal having a  30 small work function
(typically, a metal belonging to Group 1 or 2 in the periodic table). In
this specification, such metal (including alkaline metals and alkaline
earth metals) is called an alkaline metal. A bank 208 is formed from an
organic resin material to cover the edges of the  anode and prevent short
circuit between the anode and the cathode at the site. Fig. 2 shows one
pixel and the light emitting element formed therein. The  



5 actual pixel portion is provided with a plurality of light emitting
elements each structured  as shown in Fig. 2 to constitute an active matrix
light emitting device. In the above-described conventional structure for a
light emitting device the  interlayer insulating film and the anode
(transparent conductive material) formed on the  interlayer insulating film
have different thermal expansion coefficients. When heat to treatment is
performed on a structure in which materials having different thermal
expansion coefficients are in contact with each other as in this
conventional light emitting  device structure, it causes a crack in the
interface on the side of the material that has the  smaller thermal
expansion coefficient (the anode, in this case). The anode is an electrode
for injecting holes that participate in light emission into the organic
compound laver. If, 15 there is a crack in the anode, the crack affects
generation of holes, reduces the number of  holes injected, and even
degrades the light emitting element itself. The irregularities of  the
surface of the anode also affect generation and injection of holes.
Furthermore, the organic compound layer is by nature readily degraded by
oxygen and moisture. Despite this fact, organic resin materials such as
polyimide,  20 polyamide, and acrylic are frequently used to form the
interlayer insulating film and oxygen or other gas released from this
interlayer insulating film degrades the light emitting  element. Moreover,
the cathode of the light emitting element is formed of an alkaline  metal
material, such as Al or Mg, which can seriously impair TFT characteristics.
An  25 alkaline metal mixed in an active layer of a TFT causes a change in
electric characteristic  of the TFT, making it impossible to give the TFT a
long-term reliability. In order to avoid impairing TFT characteristics, it
is preferable to prevent  alkaline metal contamination of an active layer
of a TFT by separating a TFT manufacture  step processing room (clean room)
from a light emitting element manufacture step 30 processing room (clean
room). However, another problem arises when moving a  substrate between
rooms (clean rooms) is added to the manufacture process in order to  3
prevent the alkaline metal contamination; the TFT substrate may be
contaminated by dusts  or other contaminants in the air, and the TFT
element may be damaged by electrostatic  discharge. 5 SUMMARY OF THE
INVENTION An object of the present invention is therefore to provide a
high-quality light  



emitting device having a long-lasting light emitting element that is free
from. the problems  described above because of a structure that allows less
degradation than conventional ones,  and to provide a method of
manufacturing the light emitting device. 10 The present invention is
characterized in that: an interlayer insulating film is  formed on a TFT
that is formed on an insulator; an insulating film is formed on the
interlayer insulating film: an anode is formed to be electrically connected
to the TFT  through a wiring line; a resin insulating film is formed to
cover the anode and the wiring  line; the resin insulating film is etched
to form a bank; the anode is wiped/cleaned after  is heat treatment; and an
insulating film is formed to cover the anode and the bank. The insulating
film formed between the interlayer insulating film and the anode  can
suppress the generation of cracking caused by heat treatment in adjoining
materials  that have different thermal expansion coefficients. The light
emitting element thus can  have a long lifetime. This insulating film is
also capable of preventing gas or moisture 20 released from the interlayer
insulating film from reaching the light emitting element. The  insulating
film may be an inorganic insulating film, or may be a cured film obtained
by  surface modification through plasma treatment or a DLC film. By wiping
the anode, the irregularities of the surface of the anode can be  leveled
and dusts on the surface of the anode can be removed. 25 By forming the
insulating film that covers the anode and the bank, an effect of  balancing
amounts of holes and electrons to be injected to the organic compound laver
can  be expected. Another aspect of the present invention is characterized
in that: a resin  insulating film for forming a bank is formed; the
substrate is moved to a processing room  30 where contamination by an
alkaline metal or others can be avoided: and the resin insulating  film is
etched to form the bank. 4 Anti-electrostatic treatment is conducted after
the insulating film for protecting  the semiconductor film of the TFT is
formed. A first processing room (first clean room)  for forming a TFT
substrate is separated from a second processing room (second clean  .room)
for forming a light emitting element. Thus, the risk of an alkaline metal
mixing in 5 the active layer of the TFT from the alkaline metal material
forming the cathode of the  light emitting element, such as Al or Mg is
lowered. As a result, electric characteristics  of the TFT and the
long-term reliability thereof can be improved. 



The anti-electrostatic film is formed from a material which does not affect
the  resin insulating film for forming the bank, the anode, and the wiring
and can be removed  to by water washing or like other simple methods. As
such the material, a material having conductivity necessary for conducting
the anti-electrostatic treatment is suitable (for  example, 10-$[S/m] or
more). An conductive organic material is generally used. for  example, the
anti-electrostatic film comprising conductive polymer is formed by spin
coating, and the anti-electrostatic film comprising conductive low
molecular is formed by is evaporation. Concretely. polyethylene
dioxythiophene (PEDOT), polyaniline (PAni).  glycerin fatty acid ester,
polyoxyethylene alkyl ether, polyoxyethylene alkylphenyl ether,
N,N-Bis(2-hydroxyethyl)alkylamine [alkyl diethanolamine],
N-2-Hydroxyethyl-N-2-h  ydroxyalkylamine [hydroxyalkyl monoethanolamine],
polyoxyethvlene alkylamine,  polyoxyethylene alkylamine fatty acid ester,
alkyl diethanolamide, alkyl sulfonate, 20 alkylbenzenesulfonate, alkyl
phosphate, tetraalkylammonium salt, trialkylbenzylam  monium salt, alkyl
betaine, alkyl imidazolium betaine, or the like are used. These can be
easily removed by water or an organic solvent. In addition, an organic
insulating material,  such as polyimide, acrylic, polyamide,
polyimideamide, or BCB (benzocyclobutene) can  be used as the
anti-electrostatic film. The anti-electrostatic film formed from the
material  25 mentioned above can be applied to all embodiments. Another
aspect of the present invention is characterized by comprising a step of
forming a bank and performing plasma treatment on the surface of the bank
after heat  treatment is performed on the anode for crystallization. A
cured film is formed on the surface of the bank through the surface  30
modification thereof by plasma treatment. This prevents the bank from
releasing its  moisture and degrading the light emitting element. 5 BRIEF
DESCRIPTION OF THE DRAWINGS  In the accompanying drawings: Figs. IA to lE
are diagrams showing a method of manufacturing a light  emitting device in
accordance with an embodiment mode; 5 Fig. 2 is a diagram showing an
example of a conventional light emitting  device; Figs. 3A to 3D are
diagrams showing a process of manufacturing a light  emitting device; 



Figs. 4A to 4C are diagrams showing a process of manufacturing a light  to
emitting device; Figs. 5A to 5C are diagrams showing a process of
manufacturing a light  emitting device; Figs. 6A and 6B are diagrams
showing a process of manufacturing a light  emitting device; 15 Fig. 7 is a
diagram showing an example of carrying out a light emitting device
manufacture process; Fig. 8 is a diagram showing an example of carrying out
a light emitting device  manufacture process; Figs. 9A and 9B are diagrams
showing a sealing structure for a light emitting  20 device; Figs. 10A and
10B are diagrams showing the structure of a pixel portion of a  light
emitting device; Figs. 11A to 11H are diagrams showing examples of an
electric appliance; Fig. 12 is a diagram showing an example of carrying out
a light emitting device  25 manufacture process; Fig. 13 is a diagram
showing an example of carrying out a light emitting device  manufacture
process; Fig. 14 is a diagram showing results of AFM measurement:  Fig. 15
is a diagram showing results of AFM measurement:  30 Fig. 16 is a diagram
showing results of AFM measurement: Figs. 17A to 17F are diagrams showing a
process of manufacturing a light  6 ..............  emitting device in
accordance with an embodiment; Figs. 18A and 18B are diagrams showing a
process of manufacturing a light  emitting device; Fig. 19 is a conceptual
diagram showing a production process of the present  5 invention; Figs. 20A
to 20D are diagrams showing an example of carrying out a light  emitting
device manufacture process; Figs. 21A to 21C are diagrams showing an
example of carrying out a light  



emitting device manufacture process; and 10 Figs. 22A and 22B are diagrams
showing an example of carrying out a light  emitting device manufacture
process. Figs. 23A and 23B are diagrams showing an example of carrying out
a light  emitting device manufacture process. 15 DETAILED DESCRIPTION OF
THE PREFERRED EMBODIMENTS  Embodiment Mode A TFT 101 is formed on a
substrate 100. The TFT shown here is a TFT for  controlling a current
flowing into a light emitting element, and is called in this  specification
as a current controlling TFT 101 (Fig. 1A). 20 On the current controlling
TFT 101, an interlayer insulating film 102 is formed  for planarization.
The interlayer insulating film 102 is formed from an organic resin
material such as polyimide, acrylic, polyamide, polyimideamide, an epoxy
resin, or BCB  (benzocyclobutene) to have an average thickness of about 1.0
to 2.0 um. The substrate  can be properly leveled by forming the interlayer
insulating film 102. Moreover. the 25 interlayer insulating film can reduce
parasitic capacitance since organic resin materials are  low in dielectric
constant in general. Next, a first insulating film 103 is formed on the
interlayer insulating film 102  so that gas released from the interlayer
insulating film 102 does not affect the light  emitting element. The first
insulating film 103 is an inorganic insulating film, typically. a 30
silicon oxide film, a silicon oxynitride film, or a silicon nitride film.
or a laminate having  the above films in combination. The first insulating
film is formed by plasma CVD in  7 which the reaction pressure is set to 20
to 200 Pa, the substrate temperature is set to 300 to  400C, and the high
frequency (13.36 MHz) power density is set to 0.1 to 1.0 W/cm-' for
electric discharge. Alternatively, a cured film containing one or more
kinds of gas  elements selected from the group consisting of hydrogen,
nitrogen, halogenated carbon, 5 hydrogen fluoride, and rare gas is formed
by plasma treatment performed on the surface of  the interlayer insulating
film. Thereafter a resist mask having ndesired pattern is formed. A contact
hole  reaching a drain region of the current controlling TFT 101 is formed
to form a wiring line  104. The wiring line is formed from a Al film or a
Ti film as a conductive metal film, or to an alloy film of Al and Ti. The
material is deposited by sputtering or vacuum evaporation  



to form a film, and the obtained film is patterned into a desired shape. A
transparent conductive film 105 is formed next to serve as an anode of the
light emitting layer. The transparent conductive film 105 is typically
formed from indium  tin oxide (ITO), or from indium oxide with 2 to 20% of
zinc oxide (ZnO) mixed therein. 15 The anode is formed by etching the
transparent conductive film 105.  Thereafter, a bank 107 is formed and heat
treatment is conducted at 230 to 350C. In this  specification, an
insulating film which has an opening above the anode and which covers  the
edges of the anode is called as a bank (Figs. 1B and 1C) The surface of the
anode 106 is wiped using a PVA (polyvinyl alcohol) -based  20 porous
substance along with a washing liquid to level the surface of the anode 106
and  remove dusts therefrom. In this specification, wiping an anode surface
with a PVA  (polyvinyl alcohol) -based porous substance to level the
surface and remove dusts  therefrom is expressed as wiping. After wiping
the surface of the anode, a second insulating film 110 is formed.  25 An
organic compound layer 111 and then a cathode 112 are formed on the second
insulating film 110. The second insulating film 110 is a polyimide,
polyamide, acrylic, or  other organic resin insulating film formed by spin
coating to a thickness of Ito 5 nm. The organic compound layer 111 is a
laminate that has. in addition to a light  emitting layer, a hole injection
layer, a hole transporting laver. a hole blocking layer, an  3o electron
transporting laver, an electron injection laver, a buffer laver, etc. in
combination.  The thickness of the organic compound layer 111 is preferably
about 10 to 400 nm. 8 The cathode 112 is formed by evaporation after the
organic compound layer  111 is formed. The material of the cathode 112 is
MgAg or a Al-Li alloy (alloy of  aluminum and lithium). Alternatively, the
cathode may be a film formed by  co-evaporation of an element belonging to
Group 1 or 2 in the periodic table and aluminum.  5 The thickness of the
cathode 112 is preferably about 80 to 200 nm. The state of the surface of
the transparent conductive film after wiping  treatment is observed by
using an atomic force microscope (AFM), and the results are  shown in Figs.
14 to 16. The surface observation in this embodiment uses as a measurement
surface an  to ITO film that is formed to a thickness of 110 nm on a glass
substrate and crystallized by  heat treatment at 250C. 



Figs. 14 and 15 show the irregularities of the substrate surface observed
by  AFM. Shown in Fig. 14 are results of observing a measurement surface
before wiping  treatment whereas Fig. 15 shows results of observing the
measurement surface after wiping  15 treatment. Fig. 16 shows the average
surface roughness (Ra) before and after wiping  treatment using Bellclean
(a product of Ozu Corporation) as a PVA-based porous material  for wiping.
The average surface roughness here is expanded three-dimensionally so that
the center line average height defined by JIS B0601 can be applied with
respect to the 20 surface to be observed. From the results, the average
surface roughness on the  measurement surface is reduced and the levelness
is increased after the wiping treatment.  Embodiment 1 This embodiment
gives a description about a light emitting element that is  25 manufactured
using the present invention. Described here with reference to Figs. 3A to
6B is an example of a method of manufacturing TFTs for a pixel portion and
TFTs (an  n-channel TFT and a p-channel TFT) for a driving circuit at the
same time on the same  substrate. The pixel portion has the light emitting
element of the present invention. The  driving circuit is provided in the
periphery of the pixel portion. 30 First, a glass substrate 900 is
prepared. In this embodiment, barium  borosilicate glass, typical example
of which is Corning #7059 glass or #1737 glass  9 (product of Corning
Incorporated), or alumino borosilicate glass is usable as the substrate
900. The substrate 900 can be any light-transmissive substrate, and a
quartz substrate  may also be used. A plastic substrate may be employed if
it has a heat resistance against  the process temperature of this
embodiment. 5 Next, as shown in Fig. 3A, a base insulating film 901 is
formed on the substrate  900 from an insulating film such as a silicon
oxide film, a silicon nitride film, or a silicon  - oxynitride film. In
this embodiment, the base insulating film 901 has a two-layer structure.
However, a single laver or more than two layers of the insulating films
listed  above may be used as the base insulating film. The first layer of
the base insulating film  to 901 is a silicon oxynitride film 901a formed
to a thickness of 10 to 200 nm (preferably 50 to 100 nm) by plasma CVD
using as reaction gas SiH4, NH,, and N2O. The silicon  oxynitride film 901a
(composition ratio: Si = 32%, 0 = 277c, N = 24%, H = 17%)  formed in this
embodiment has a thickness of 50 nm. The second layer of the base  



insulating film 901 is a silicon oxynitride film 901b formed to a thickness
of 50 to 200 nm i5 (preferably 100 to 150 nm) by plasma CVD using as
reaction gas SiH4 and N2O. The  silicon oxynitride film 901b (composition
ratio: Si = 32%, 0 = 59%1 N = 7%, H = 2%)  formed in this embodiment has a
thickness of 100 nm. On the base insulating film 901, semiconductor layers
902 to 905 are formed.  The semiconductor layers 902 to 905 are formed by
patterning into a desired shape a  20 crystalline semiconductor film that
is obtained by forming a semiconductor film with an amorphous structure
through a known method (sputtering, LPCVD, plasma CVD, or the  like) and
then subjecting the film to known crystallization treatment (e.g., laser
crystallization, thermal crystallization, or thermal crystallization using
nickel or other  catalysts). The semiconductor layers 902 to 905 are each
25 to 80 nm in thickness 25 (preferably 30 to 60 nm). The material of the
crystalline semiconductor film is not  limited, but silicon or a silicon
germanium (SixGei - x (X = 0.0001 to 0.02)) alloy is  preferable. In this
embodiment, an amorphous silicon film with a thickness of 55 nm is  formed
by plasma CVD and then a solution containing nickel is held to the top face
of the  amorphous silicon film. The amorphous silicon film is next
subjected to dehydrogenation 30 (at 500C, for an hour). then to thermal
crystallization (at 550C. for four hours), and then  to laser annealing
treatment for improvement of crystallinity to obtain a crystalline silicon
10 film. Patterning treatment using photolithography is conducted on this
crystalline silicon  film to form the semiconductor layers 902 to 905. The
semiconductor layers 902 to 905 may be doped with a minute amount of
impurity element (boron or phosphorus) in order to control the threshold of
the TFTs after  5 the formation of the semiconductor layers 902 to 905. If
laser crystallization is used to form the crystalline semiconductor film, a
pulse oscillating type or continuous wave excimer laser, YAG laser, or YVO4
laser can be  employed. Laser light emitted by one chosen out of these
lasers is preferably collected  into a linear beam by an optical system
before irradiating the semiconductor film. to Though conditions of
crystallization can be set suitably by an operator, there are some
preferred conditions. When an excimer laser is used, preferable conditions
include setting  the pulse oscillation frequency to 300 Hz, and the laser
energy density to 100 to 400  mJ/cm22 (typically, 200 to 300 mJ/cm2). When
a YAG laser is used, preferable conditions  include using the second
harmonic thereof, and setting the pulse oscillation frequency to 30 



15 to 300 kHz and the laser energy density to 300 to 600 mJ/cm- (typically,
350 to 500  mJ/cm2). The laser light is collected into a linear beam having
a width of 100 to 1000 m,  400 m, for example, to irradiate the entire
surface of the substrate with the beam. In the  irradiation, the overlap
ratio of the linear laser light is set to 50 to 90%. Next, a gate
insulating film 906 is formed to cover the semiconductor layers  20 902 to
905. The gate insulating film 906 is formed from an insulating film
containing  silicon by plasma CVD or sputtering to a thickness of 40 to 150
nm. This embodiment  uses a silicon oxynitride film (composition ratio: Si
= 32%, 0 = 59%, N = 7%, H = 2%)  formed by plasma CVD to a thickness of 110
nm. The gate insulating film is not limited  to the silicon oxynitride
film, of course, but may be a single layer or a laminate of other  25
insulating films containing silicon. When a silicon oxide film is used for
the gate insulating film, the film is  formed by plasma CVD in which TEOS
(tetraethyl orthosilicate) and O, are mixed, the  reaction pressure is set
to 40 Pa. the substrate temperature is set to 300 to 400C, and the  high
frequency (13.56 MHz) power density is set to 0.5 to 0.8 W/cm for electric
discharge. 3o The silicon oxide film thus formed can provide excellent
characteristics as the gate  insulating film when the film receives
subsequent thermal annealing at 400 to 500C. 11 A heat-resistant conductive
layer 907 for forming a gate electrode is formed on  the gate insulating
film 906 to a thickness of 200 to 400 nm (preferably 250 to 350 nm).  The
heat-resistant conductive layer 907 may be a single layer or a laminate of
two, three.  or more layers if necessary. The heat-resistant conductive
layer may be a film containing 5 an element selected from the group
consisting of Ta. Ti, and W. Alternatively, the  heat-resistant conductive
laver may be an alloy film containing one of the elements listed  above and
other elemrits, or an alloy film containing a combination of the elements
listed  above. Sputtering or CVD is used to form the heat-resistant
conductive layer. In order  to reduce the resistance of the layer, the
concentration of impurities contained in the layer to should be lowered and
the oxygen concentration in particular is preferably reduced to 30  ppm or
less. In this embodiment, a W film is formed to a thickness of 300 nm. The
W  film may be formed by sputtering with W as the target, or by thermal CVD
using tungsten  hexafluoride (WF6). In either case, the W film has to have
a low resistivity in order to use  the W film as a gate electrode. A
desirable resistivity of the W film is 20 pS2cm or lower. is The
resistivity of the W film can be reduced by increasing the crystal grain
size but, if  



there are too many impurity elements such as oxygen in the W film,
crystallization is  inhibited to raise the resistivity. Accordingly, when
the W film is formed by sputtering, a  W target with a purity of 99.9 to
99.9999% is used and a great care is taken not to allow  impurities in gas
phase to mix in the W film that is being formed. As a result, the W film
20 can have a resistivity of 9 to 20 VQcm. Sputtering can also be used to
form a Ta film for the heat-resistant conductive  layer 907. The Ta film is
formed by using Ar as sputtering gas. If an appropriate  amount of Xe or Kr
is added to the sputtering gas, the internal stress of the obtained Ta
film is eased to prevent the Ta film from peeling off. The resistivity of a
Ta film in a 25 phase is about 20 uQcm and is usable as a gate electrode.
On the other hand, the  resistivity of a Ta film in (3 phase is about 180
RQcm and is not suitable for a gate  electrode. A Ta film in a phase can
readily be obtained by forming, as a base of a Ta film.  a TaN film that
has a crystal structure approximate to that of the a phase. Though not
shown in the drawings, it is effective to form a silicon film doped with
phosphorus (P) to a 30 thickness of about 2 to 20 nm under the
heat-resistant conductive laver 907. This  improves adherence to the
conductive film to be formed thereon and prevents oxidization.  12 At the
same time, the silicon film prevents a minute amount of alkaline metal
element  contained in the heat-resistant conductive laver 907and 908 from
diffusing into the first  shape gate insulating film 906. Whatever material
is used, a preferable resistivity range  for the heat-resistant conductive
layer 907 is 10 to 50 uQcm. 5 In this embodiment, a TaN film is used for
the first conductive film 907 and a  W film is used for the second
conductive film 908 (Fig. 3A). Next, resist masks 909 are formed using the
photolithography technique.  Then first etching treatment is carried out.
The first etching treatment is conducted under  first etching conditions
and second etching conditions. 10 In this embodiment, an ICP etching
apparatus is used, Cl,.CF4, and 0, are used  as etching gas, the ratio of
gas flow rate thereof is set to 25/25/10. and RF (13.56 MHz)  power of 3.2
W/cm2 is given at a pressure of 1 Pa to generate plasma. RF (13.56 MHz)
power of 224 mW/cm2 is also given to the substrate side (sample stage) so
that  substantially negative self-bias voltage is applied thereto. The W
film is etched under the 15 first etching conditions. The first etching
conditions are then switched to the second  etching conditions without
removing the resist masks. Under the second etching  



conditions, CF4 and C12 are used as etching gas, the ratio of gas flow rate
thereof is set to  30 /30 SCCM, and RF (13.56 MHz) power is given at a
pressure of 1 Pa to generate  plasma. RF (13.56 MHz) power of 20 W is also
given to the substrate side (sample stage)  20 so that substantially
negative self-bias voltage can be applied. Conductive films 910 to 913
having a first taper shape are formed through the  first etching treatment.
The angle of the tapered portions of the conductive layers 910 to  913 is
set to 15 to 30. In order to etch the films without leaving any residue,
the etching  time is prolonged by about 10 to 20% for over-etching. The
selective ratio of the silicon 25 oxynitride film (the gate insulating film
906) to the W film is 2 to 4 (typically, 3), and  hence the exposed surface
of the silicon oxynitride film is etched by about 20 to 50 nm  through the
over-etching treatment (Fig. 3B). Then first doping treatment is performed
to dope the semiconductor layers with  an impurity element of one
conductivity type. An impurity element for giving the n type  30
conductivity is used in this doping step without removing the resist masks
909. The semiconductor layers 902 to 905 are partially doped with the
impurity element using the  13 first taper shape conductive layers 910 and
913 as masks. whereby first n type impurity  regions 914 to 917 are formed
in a self-aligning manner. Used as the impurity element  for imparting the
n type conductivity is a Group 15 element in the periodic table, typically
phosphorus (P) or arsenic (As). The doping here uses phosphorus and ion
doping. The 5 concentration of the impurity element for imparting the n
type conductivity is 1 x 10'0 to I  x 1021 atoms/cm' in the first n type
impurity regions 914 to 917 (Fig. 3B). Second etching treatment is then
conducted without removing the resist masks.  The second etching treatment
is carried out under third etching conditions and fourth  etching
conditions. In the second etching treatment, similar to the first etching
treatment, to the ICP apparatus is employed, CF4 and C12 are used as
etching gas, the ratio of flow rate  thereof is set to 30/30 SCCM, and RF
(13.56 MHz) power is given at a pressure of I Pa to  generate plasma. RF
(13.56 MHz) power of 20 W is also given to the substrate side  (sample
stage) so that a substantially negative self-bias voltage is applied
thereto.  Formed under the third etching conditions are conductive films
918 to 921 where the W  is film and the TaN film are etched to the same
degree (Fig. 3C). While leaving the resist masks in their places, the
etching conditions are  changed to the fourth etching conditions. Under the
fourth etching conditions, a mixture  



of CF4, Cl,, and 0, is used as etching gas, and RF (13.56 MHz) power is
given at a  pressure of 1 Pa to generate plasma. RF (13.56 MHz) power of 20
W is also given to the 20 substrate side (sample stage) so that
substantially negative self-bias voltage is applied  thereto. The W film is
etched under the fourth etching conditions to form second shape  conductive
films 922 to 925 (Fig. 3D). Then second doping step is carried out (in
which the semiconductor layers are  doped with an n type impurity element
through the second shape first conductive films  25 922a to 925a). As a
result, second n type impurity regions 926 to 929 are respectively formed
on the side of the channel formation regions that are in contact with the
first n type  impurity regions 914 to 917. The concentration of the
impurity in each second n type  impurity region is set to I x 1016 to 1 x
1019 atoms/cm'. In the second doping step, the  semiconductor layers are
doped with the n type impurity element also through the tapered 30 portions
of the first laver second shape conductive films 922a to 925a. In this
specification, portions of the second n type impurity regions that overlap
the first layer  14 second shape conductive films 922a to 925a are called
Lov (-ov' stands for 'overlap)  regions whereas portions of the second n
type impurity regions that do not overlap the first  laver second shape
conductive films 922a to 925a are called Loff ('off" stands for -offset')
regions (Fig. 4A). 5 As shown in Fig. 4B, impurity regions 932 (932a and
932b) and 933 (933a and  933b) are formed in the semiconductor layers 902
and 905, respectively, which are to serve  as active layers of p-channel
TFTs. The conductivity type of the impurity regions 932  and 933 is reverse
to the one conductivity type. The impurity regions 932 and 933 too are
formed in a self-aligning manner by doping the semiconductor layers with an
impurity to element that gives the p type conductivity while using the
second conductive layers 922  and 925 as masks. Prior to this doping,
resist masks 930 and 931 are formed to cover the  entire surfaces of the
semiconductor layers 903 and 904 that are to serve as active lavers of
n-channel TFTs. The p type impurity regions 932 and 933 are formed by ion
doping  using diborane (B2H6) The concentration of the impurity for
imparting the p type is conductivity is set to 2 x 1020 to 2 x 10`1
atoms/cm3 in each of the p type impurity regions  932 and 933. At a closer
look, the p type impurity regions 932 and 933 contain the impurity  element
that gives the n type conductivity. However, the p type impurity regions
932 and  



933 have no problem in functioning as a source region and a drain region of
p-channel 20 TFTs if they are doped with the impurity element for imparting
the p type conductivity in a  concentration 1.5 to 3 times higher than the
concentration of the impurity element that  gives the n type conductivity.
Thereafter, a first interlayer insulating film 934 is formed on the second
shape  conductive layers 922 to 925 and the gate insulating film 906 as
shown in Fig. 4C. The  25 first interlayer insulating film 934 is a silicon
oxide film, a silicon oxvnitride film. or a silicon nitride film, or a
laminate having the above films in combination. In any case, the  first
interlayer insulating film 934 is formed from an inorganic insulating
material. The  thickness of the first interlayer insulating film 934 is set
to 100 to 200 nm. If a silicon  oxide film is used for the first interlayer
insulating film 934, the film is formed by plasma 3o CVD in which TEOS and
O, are mixed, the reaction pressure is set to 40 Pa, the substrate
temperature is set to 300 to 400C, and the high frequency (13.56 MHz) power
density is  15 set to 0.5 to 0.8 W/cm2 for electric discharge. If a silicon
oxynitride film is used for the  first interlayer insulating film 934, the
film may be formed by plasma CVD from SiH"  N20, and NH3, or from SiH4 and
NO. The film formation conditions in this case include  setting the
reaction pressure to 20 to 200 Pa, the substrate temperature to 300 to
400C, 5 and the high frequency (60 MHz) power density to 0.1 to 1.0 Wicm-.
The first interlaver  insulating film 934 may be a silicon oxynitride
hydrate film formed from SiH4. N2O, and  H2. A silicon nitride film as the
first interlayer insulating film can be formed similarly by  plasma CVD
from SiH4 and NH3. Then an activation step is conducted to activate the
impurity elements that are  to used to dope the semiconductor layers in
different concentrations and give them the n type  or p type conductivity.
The activation step is achieved by thermal annealing using an  annealing
furnace. Laser annealing or rapid thermal annealing (RTA) may be employed
instead. Thermal annealing is conducted in a nitrogen atmosphere with the
oxygen  concentration being 1 ppm or less, preferably 0.1 ppm or less, at a
temperature of 400 to 15 700C, typically 500 to 600C, and heat treatment in
this embodiment is conducted at  550C for four hours. If a plastic
substrate that has low heat-resistance is used as the  substrate 900, laser
annealing is preferred. In this heat treatment step, the catalytic element
(nickel) used in the step of  crystallizing the semiconductor layers is
moved (gettered) to the first n type impurity  



20 regions heavily doped with a Group 15 element in the periodic table that
has a gettering effect (phosphorus is used in this embodiment). As the
result of gettering, the  concentration of the catalytic element is reduced
in the channel formation regions. The activation step is followed by a step
of hydrogenating the semiconductor  layers through heat treatment at 300 to
450C for 1 to 12 hours while changing the  25 atmosphere gas to an
atmosphere containing 3 to 100% hydrogen. This step is for terminating 1016
to 1018/cm' of the semiconductor layers by thermally excited hydrogen.
Other usable hydrogenating methods include plasma hydrogenation (using
hydrogen  excited by plasma). Whichever method is used, the defect density
of the semiconductor  layers 902 to 905 is desirably reduced to 10'x'/cm'
or lower. To achieve this. the  30 semiconductor layers are doped with 0.01
to 0.1 atomic % hydrogen. A second interlaver insulating film 935 is formed
to an average thickness of 1.0  16 to 2.0 um from an organic insulating
material. The second interlaver insulating film may  be formed of an
organic resin material such as polyimide. acrylic. polvumide,
polvimideamide, or BCB (benzocyclobutene). For instance, when polvimide of
the type  that is thermally polymerized after applied to a substrate is
used. the film is formed by 5 baking in a clean oven at 300C. If the second
interlayer insulating film is formed of  acrylic, two-pack type is
employed. The main material is mixed with the curing agent,  the mixture is
applied to the entire surface of the substrate using a spinner, the
substrate is  pre-heated on a holt plate at 80C for 60 seconds, and then
the substrate is baked in a clean  oven at 250C for 60 minutes to form the
film. 10 Being formed of an organic insulating material, the second
interlaver insulating  film 935 is capable of leveling the surface
properly. Moreover, the interlaver insulating  film can reduce parasitic
capacitance since organic resin materials are low in dielectric  constant
in general. However, organic resin materials are hygroscopic and are not
suitable as a protective film. Therefore, as in this embodiment, the second
interlaver 15 insulating film is used in combination with the first
interlayer insulating film 934 that is  formed from a silicon oxide film, a
silicon oxynitride film, or a silicon nitride film. The second interlayer
insulating film 935 formed from an organic insulating  material may release
moisture and gas. Light emitting elements are known to be easily  degraded
by moisture or gas (oxygen). In fact, in a light emitting device that uses
an 20 organic resin insulating film to form an interlayer insulating film,
it is conceivable that its  



light emitting element is easily degraded by moisture and oxygen released
from the organic  resin insulating film due to heat generated during the
light emitting device is in operation.  Therefore, a first insulating film
936 is formed on the second interlaver insulating film 935  that is formed
from an organic insulating material. 25 A silicon oxide film, a silicon
oxynitride film, a silicon nitride film, or the like  is used for the first
insulating film 936. The first insulating film 936 is formed here by
sputtering or plasma CVD. The first insulating film 936 may be formed after
contact  holes are formed. A resist mask having a given pattern is then
formed to form contact holes  30 reaching the impurity regions that are
formed in the semiconductor layers to serve as  source regions or drain
regions. The contact holes are formed by dry etching. In this  17 case, a
mixture of CF4 and O, is used as etching gas to etch the first insulating
film 936  first. The etching gas is then changed to a mixture of CF4, 0 ,
and He to etch the second  interlayer insulating film 935 that is formed
from an organic resin material. Then the  etching gas is switched back to
CF4 and O, to etch the first interlayer insulating film 934. 5 The etching
gas is further changed to CHF3 in order to enhance the selective ratio with
the  semiconductor layers, and the gate insulating film 906 is etched. The
contact holes are  thus obtained. A metal conductive film is formed by
sputtering or vacuum evaporation and  patterned using a mask. The film is
then etched to form wiring lines 937 to 943.  to Though not shown in the
drawings, the wiring lines in this embodiment are formed from a laminate of
a Ti film with a thickness of 50 nm and an alloy film (Al-Ti alloy film)
with a  thickness of 500 nm. A transparent conductive film is formed
thereon to a thickness of 80 to 120 nm.  The film is then etched to form an
anode 944 (Fig. 5A). The transparent conductive film  15 used in this
embodiment is an indium tin oxide (ITO) film or a film obtained by mixing 2
to 20% of zinc oxide (ZnO) with indium oxide. The anode 944 is formed to
come in contact and overlap with the drain wiring  line 943, whereby the
anode is electrically connected to the drain region of the current
controlling TFT (Fig. 5A). The anode 944 at this point may receive heat
treatment at 180  20 to 350C. Next, a third interlayer insulating film 945
is formed on the anode 944 as  



shown in Fig. 5B. At this point, the substrate may be moved to a processing
room (clean  room) for forming a light emitting element. In order to avoid
contamination or breakage  of the TFT substrate by dusts in the air, a very
thin film 946 having an anti-electrostatic 25 effect (hereinafter referred
to as anti-electrostatic film) is formed on the third interlayer
insulating film 945. The anti-electrostatic film 946 is formed from a
material that can be  !!! removed by water washing (Fig. 5C). Instead of
forming an anti-electrostatic film, the substrate may be stored in an
anti-electrostatic carry case. Before changing processing  rooms, the TFT
substrate that has finished the steps above may be subjected to operation
30 testing. When the TFT substrate is brought into the processing room
(clean room) for  18 forming a light emitting element, the
anti-electrostatic film 946 is removed by water  washing. Then the third
interlayer insulating film 945 is etched to form a bank 947  having an
opening at a position that coincides with the pixel (light emitting
element). A  resist is used to form the bank 947 in this embodiment. The
bank 947 in this embodiment s is about 1 ltm in thickness, and a region of
the bank 947 that covers the portion where the  anode is in contact with
the wiring line is tapered (Fig. 6A). The TFT substrate may be  subjected
to the operation testing again after it is brought into the processing room
for  forming a light emitting element. Although a resist film is used for
the bank 947 in this embodiment, a polyimide  to film, a polyamide film, an
acrylic film, a BCB (benzocyclobutene) film, a silicon oxide  film, or the
like may be used in some cases. The bank 947 may be inorganic or organic as
long as it is capable of insulating. If photosensitive acrylic is used to
form the bank 947.  it is preferable to etch a photosensitive acrylic film
and then perform heat treatment at 180  to 350C. When a non-photosensitive
acrylic film is used, it is preferable to perform heat  15 treatment at 180
to 350C first and then etch to form the bank. Next, wiping treatment is
performed on the surface of the anode. In this  embodiment, the surface of
the anode 944 is wiped using Bellclean (a product of Ozu  Corporation) to
level the surface of the anode 944 and remove dusts therefrom. In wiping,
pure water is used as a washing liquid, the number of rotation of the axis
around which 20 Bellclean is wound is set to 100 to 300 rpm, and the
depression value is set to 0.1 to 1.0  mm (Fig. 6A). Next, the TFT
substrate is baked in a vacuum. In order to release moisture  



and gas from the resin insulating film for forming the bank, the vacuum
exhaust is  conducted at a constant degree of vacuum, for example 0.01 Torr
or less. The baking in a 25 vacuum may be conducted after removing the
anti-electrostatic film. after wiping treatment,  or before forming light
emitting element. A second insulating film 948 is formed to cover the bank
947 and the anode  944. The second insulating film 948 is an organic resin
film, such as a polyimide film. a  polyamide film, or a polyimideamide
film, formed by spin coating, evaporation, sputtering, 30 or the like to a
thickness of 1 to 5 nm. By forming this insulating film, cracking in the
surface of the anode 944 can be avoided and degradation of the light
emitting element can  19 be prevented. An organic compound layer 949 and a
cathode 950 are formed on the second  insulating film 948 by evaporation. A
MgAg electrode is used for the cathode of the light  emitting element in
this embodiment, but other known materials may be used instead. 5 The
organic compound layer 949 is a laminate that has, in addition to a light
emitting layer,  a hole injection layer, a hole transporting layer, an
electron transporting layer, an electron  injection layer, a buffer layer,
etc. in combination. The structure of the organic compound  layer used in
this embodiment will be described in detail below. In this embodiment,
copper phthalocyanine is used for a hole injection layer  to whereas a-NPD
is used for a hole transporting layer. Both of the layers are formed by
evaporation. A light emitting layer is formed next. In this embodiment.
different materials  are used for different light emitting layers to obtain
organic compound layers that emit  light of different colors. The organic
compound layers formed in this embodiment are is three types: ones that
emit red light, ones that emit green light, and ones that emit blue  light.
All types of organic compound layers are formed by evaporation. Therefore,
it is  possible to use a metal mask to form light emitting layers from a
material that varies  between different pixels. A light emitting layer that
emits red light is formed from Alga doped with  20 DCM. Instead, N,
N'-disalicylidene-1, 6-hexanediaminate) zinc (II) (Zn(salhn)) doped  with
(1, 10-phenanthroline)-tris(1, 3-diphenyl-propane-1, 3-dionato) europium
(III)  (Eu(DBM)3(Phen)) that is an Eu complex may be used. Other known
materials may also  be used. 



A light emitting layer that emits green light can be formed from CBP and
25 Ir(ppy)3 by coevaporation. It is preferable to form a hole blocking
layer from BCP in this  case. An aluminum quinolilate complex (Alg3) and a
benzoquinolinolate beryllium  complex (BeBq) may be used instead. The layer
may be formed from a quinolilate  aluminum complex (Alg3) using as dopant
Coumarin 6, quinacridon, or the like. Other  known materials may also be
used. 30 A light emitting layer that emits blue light can be formed from
DPVBi that is a  distylyl derivative, N. N'-disalicyliden-1,
6-hexanediaminate) zinc (II) (Zn(salhn)) that is a  20 zinc complex having
an azomethine compound as its ligand, or 4. 4-bis (2,
2-diphenyl-vinyl)-biphenyl (DFVBi) doped with perylene. Other known
materials may  also be used. An electron transporting laver is formed next.
1, 3, 4-oxadiazole derivatives,  5 1, 2, 4-triazole derivatives (e.g.,
TAZ), or the like can be used for the electron transporting  layer. In this
embodiment, a 1, 2, 4-triazole derivative (TAZ) is formed by evaporation to
a thickness of 30 to 60 nm. Through the above steps, the organic compound
layer having a laminate  structure is completed. In this embodiment, the
organic compound layer 949 is 10 to 400  to nm (typically 60 to 150 nm) in
thickness, and the cathode 950 is 80 to 200 nm (typically  100 to 150 nm)
in thickness. After the organic compound layer is formed. the cathode 950
of the light  emitting element is formed by evaporation. In this
embodiment, MgAg is used for a  conductive film that constitutes the
cathode of.the light emitting element. However, a Al is - Li alloy film (an
alloy film of aluminum and lithium) or a film obtained by  co-evaporation
of aluminum and an element belonging to Group I or 2 in the periodic table
may also be used. Thus completed is a light emitting device having the
structure shown in Fig.  6B. A portion 951 where the anode 944, the organic
compound layer 949, and the  20 cathode 950 overlap corresponds to the
light emitting element. A p-channel TFT 1000 and an n-channel TFT 1001 are
TEls of the driving  circuit, and constitute a CMOS. A switching TFT 1002
and a current controlling TFT  1003 are TFTs of the pixel portion. The TFTs
of the driving circuit and the TFTs of the  pixel portion can be formed on
the same substrate. 



25 In the case of a light emitting device using a light emitting element,
its driving  circuit can be operated by a power supply having a voltage of
about 5 to 6V, 10 V. at most.  Therefore degradation of TFTs due to hot
electron is not a serious problem. Embodiment 2 30 This embodiment
describes another example of process of manufacturing a  light emitting
device with reference to Figs. 19 to 22B. 21 Following the description in
Embodiment 1. the steps up through the step of  forming two layers of
conductive films 907 and 908 on the gate insulating film 906 as  shown in
Fig. 3A are finished. Subsequently, a process where the conductive films
907 and 908 are etched  5 using masks 909a to 909d to form conductive
layers 3901 to 3904 having a first taper  shape is described in Fig. 20A.
ICP (inductively coupled plasma) etching is used for this  etching. Though
etching gas is not-1imited, CF4, Cl,, and 0, are used to etch a W film  and
a tantalum nitride film. The gas flow rate of CF4, Cl,. and 02 is
respectively set to 25  / 25 / 10, and RF (13.56 MHz) power of 500 W is
given to a coiled electrode at a pressure to of 1 Pa for the etching. RF
(13.56 MHz) power of 150 W is also given to the substrate  side (sample
stage) so that substantially negative self-bias voltage can be applied.
Under  these first etching conditions, mainly the W film is etched to have
a given shape. Thereafter, the. etching gas is changed to CF4 and Ch, the
ratio of gas flow rate  thereof is set to 30 / 30, and RF (13.56 MHz) power
of 500 W is given to a coiled electrode  15 at a pressure of 1 Pa to
generate plasma for 30 second etching. RF (13.56 MHz) power of 20 W is also
given to the substrate side (sample stage) so that substantially negative
self-bias voltage can be applied. With the mixture of CF4 and Cl,, the
tantalum nitride  film and the W film are etched at about the same rate.
Thus formed are the conductive  layers 3901 to 3904 having a first taper
shape. The taper thereof has an angle of 45 to 75. 20 In order to etch the
films without leaving any residue on the second insulating film, the
etching time is prolonged by about 10 to 20% for over-etching. Surfaces of
regions of the  gate insulating film 906 that are not covered with the
first taper shape conductive layers  3901 to 3904 are etched and thinned by
about 20 to 50 nm (Fig. 20A). Subsequently, second etching treatment is
conducted as shown in Fig. 20B  25 without removing the masks 909a to 909d.
In the second etching treatment, CFa, CL,.  and O, are mixed as etching
gas, the ratio of gas flow rate thereof is set to 20 / 20 / 20, and  



an RF (13.56 MHz) power of 500 W is given to a coiled electrode at a
pressure of 1 Pa to  generate plasma. The substrate side (sample stage)
receives an RF (13.56 MHz) power of  20 W to apply a self-bias voltage
lower than that in the first etching treatment. Under 30 these etching
conditions, the W film that is the second conductive film is etched. Thus
formed are conductive lavers 3905 to 3908 having a second taper shape.
Surfaces of regions of the gate insulating film 906 that are not covered
with the second taper shape  conductive layers 3905 to 3908 are etched and
thinned by about 20 to 50 nm. After removing the resist masks, first doping
treatment is conducted to dope  the semiconductor layers with an impurity
element that gives the n type conductivity (n  5 type impurity element).
The first doping treatment uses ion doping for injecting ions without mass
separation. In the doping, the second taper shape conductive lavers 3905 to
3908 are used masks and phosphine (PH3) gas diluted by hydrogen or
phosphine gas  diluted by rare gas is used to form n type impurity regions
3909 to 3912 that contain an n  type impurity element in a first
concentration in the semiconductor layers 902 to 905. to The n type
impurity regions 3909 to 3912 formed through this doping, which contain an
n  type impurity element in a first concentration, contain phosphorus in a
concentration of I x  1016 to I x 1017 atoms/em3 (Fig. 20C). Formed next
are first masks 3913 and 3915 that completely cover the  semiconductor
layers 902 and 905, respectively, and a second mask 3914 that covers the
15 second taper shape conductive laver 3907 on the semiconductor laver 904
and covers a part of the semiconductor layer 904. Then, second doping
treatment is conducted. In the  second doping treatment, the semiconductor
layer 903 is doped through the second taper  shape conductive layer 3906a
to have an n type impurity region 3917 that contains an n  type impurity
element in a second concentration and n type impurity regions 3916 and 20
3918 that contain an n type impurity element in a third concentration each.
The n type  impurity region 3917 formed through this doping, which contains
an n type impurity  element in a second concentration, contain phosphorus
in a concentration of 1 x 1017 to 1 x  1019 atoms/cm3. The n type impurity
regions 3916 and 3918 formed through this doping,  which contain an n type
impurity element in a third concentration each. contain phosphorus  25 in a
concentration of 1 x 1020 to 1 x 1021 atoms/cm3 (Fig. 20D). As described
above, the n type impurity region that contains an n type impurity  element
in a second concentration and the n type impurity regions that contain an n
type  impurity element in a third concentration each are formed in one
doping step in this  



embodiment. However. the doping step may be divided into two steps to dope
the  30 semiconductor laver with the impurity element. Next, masks 3919 and
3920 for covering the semiconductor layers 901 and 904  23 are formed as
shown in Fig. 21A to conduct third doping treatment. In the doping,
diborane (B2H6) gas diluted by hydrogen or diborane gas diluted by rare gas
is used to  form, in the semiconductor lavers 902 and 905, p type impurity
regions 3921 and 3923 that  contain a p type impurity element in a first
concentration and p type impurity regions 3922 5 and 3924 that contain a p
type impurity element in a second concentration. The p type  impurity
regions 3921 and 3923, which contain a p type impurity element in a first
concentration, contain boron in a concentration of 2 x 1020 to 3 x 10'1
atoms/cm' each.  The p type impurity regions 3922 and 3924, which contain a
p type impurity element in a  second concentration, contain boron in a
concentration of 1 x 1018 to 1 x 1020 atoms/cm' to each. The p type
impurity regions 3922 and 3924 that contain a p type impurity element  in a
second concentration are formed in regions that overlap the second taper
shape  conductive layers 3905a and 3908a. As shown in Fig. 21B, a first
interlayer insulating film 3925 is formed from a  silicon nitride film or a
silicon oxynitride film formed by plasma CVD to have a thickness  is of 50
nm. In order to give activation treatment to the impurity elements that are
used to dope the semiconductor layers, heat treatment is conducted at 410C
using a furnace.  This heat treatment also hydrogenates the semiconductor
layers by hydrogen released from  the silicon nitride film or silicon
oxynitride film. The heat treatment may be achieved by other methods than
the method that  20 uses a furnace. A heat treatment method by RTA may be
used instead (including an RTA  method using gas or light as the heat
source). If the heat treatment is carried out using a  furnace, an
insulating film for covering the gate electrode and the gate insulating
film is  formed prior to heat treatment, or the heat treatment atmosphere
is set to a reduced  pressure nitrogen atmosphere, in order to prevent
oxidization of the conductive film that 25 forms the gate electrode.
Alternatively, the semiconductor layers may be irradiated with  second
harmonic (532 nm) light of a YAG laser. As can be seen in the above, there
are  several ways to activate the impurity elements used to dope the
semiconductor layers, and  an operator can choose from them one that suits
him. On the first interlayer insulating film 3925. a second interlayer
insulating film  



30 3926 is formed from acrylic. A silicon nitride film is formed on the
second interlayer  insulating film 3926 by sputtering as a first insulating
film 3927 for protecting the TFTs  24 from impurities (hereinafter the film
is also called a barrier insulating film) (Fig. 21C). On the barrier
insulating film 3927, a transparent conductive film is formed to  have a
thickness of 80 to 120 nm and is etched to form an anode 3928 (Fig. 22A).
The  transparent electrode in this embodiment is an indium tin oxide (ITO)
film, or a transparent 5 conductive film obtained by mixing indium oxide
with 2 to 20% of zinc oxide (ZnO). A resist mask having a given pattern is
then formed to form contact holes  reaching respectively the impurity
regions 3916, 3918, 3921, and 3923 that are formed in  the semiconductor
layers to serve as source regions or drain regions. The contact holes  are
formed by dry etching. 10 A metal conductive film is formed by sputtering
or vacuum evaporation and  patterned using a mask. The film is then etched
to form wiring lines 3929 to 3935.  Though not shown in the drawings, the
wiring lines in this embodiment are formed from a  laminate of a Ti film
with a thickness of 50 nm and an alloy film (Al-Ti alloy film) with a
thickness of 500 nm. 15 Next, a third interlayer insulating film 3936 is
formed to cover the anode 3928  and the wiring lines 3929 to 3935. Now,.the
manufacture process proceeds to a step  where the substrate is moved from a
processing room for forming a TFT substrate  (hereinafter referred to as
first clean room) to a processing room for forming a light  emitting
element (hereinafter referred to as second clean room) in order to reduce
the risk 20 of mixing the alkaline metal from the alkaline metal material,
such as Al or Mg, used for  the cathode of the light emitting element into
the active layers of the TFTs. To avoid contamination of the TFT substrate
by dusts in the air and  electrostatic discharge damage of the TFT
substrate by static electricity during the moving,  a very thin film 3937
having an anti-electrostatic effect (hereinafter referred to as 25
anti-electrostatic film) is formed on the third interlayer insulating film
3936. The  anti-electrostatic film 3937 is formed from a material that can
be removed by water  washing or like other simple methods (Fig. 22A).
Instead of forming an anti-electrostatic  film, the substrate may be stored
in a case capable of preventing electrostatic discharge  damage during
moving. Before changing processing rooms. the TFT substrate that has 30
finished the steps above may be subjected to operation testing. The steps
up through this  



point are for processing in the first processing room (clean room) which is
shown in the  25 flow chart of Fig. 19, Various cases are conceivable in
moving the TFT substrate from the first  processing room to the second
processing room. For example, the TFT substrate may be  moved between
different buildings on the same premise, or between factories (processing 5
rooms, e.g., clean rooms) located in different sites but owned by the same
incorporation, or  between factories (processing rooms, e.g., clean rooms)
owned by different incorporations.  In any case, moving is carried out
while taking a care not to damage the TFT substrate. Then, the manufacture
process proceeds to processing in the second processing  room (clean room)
which is shown in a flow chart of Fig. 19. The TFT substrate brought  to
into the second processing room (clean room) is washed with water to remove
the anti-electrostatic film 3937. Third interlayer insulating film 3936 is
etched to form a  bank 3938. The bank has an opening at a position that
coincides with the pixel (light  emitting element), and is tapered to cover
a portion where the wiring line 3934 is in contact  with the anode 3928 and
to cover the edges of the anode 3928. In this embodiment, the 15 bank 3938
is formed from a resist to have a thickness of about 1 pm. At this point,
the  operation testing may be performed again on the TFT substrate brought
into the second  processing room. In order to prevent degradation of the
light emitting element due to moisture  and gas released from the bank
3938, the surface of the bank 3938 is covered with a second  20 insulating
film 3939 that is a silicon nitride film or the like. The second insulating
film 3939 is an insulating film for protecting the light emitting element
from moisture and gas,  which cause degradation of the light emitting
element. Accordingly, the second  insulating film 3939 is also called a
second barrier insulating film 3939. Next, the TFT substrate is baked in a
vacuum. In order to release moisture and  25 gas from the resin insulating
film for forming the bank, the vacuum exhaust is conducted at  a constant
degree of vacuum, for example 0.01 Torr or less. The baking in a vacuum may
be conducted after removing the anti-electrostatic film, or before forming
light emitting  element. Next, an organic compound layer 3940 is formed by
evaporation on the second  30 insulating film 3939 such that the organic
compound layer comes into contact with the  anode 3928. On the organic
compound layer 3940, a cathode 3941 is formed by  



26 evaporation. This embodiment uses a MgAg electrode for the cathode of
the light  emitting element, but other known materials may be used instead.
The organic compound  layer 3940 is a laminate that has, in addition to a
light emitting layer. a hole injection layer,  a hole transporting layer,
an electron transporting layer, an electron injection layer, a buffer 5
layer, etc. in combination. The organic compound layer in this embodiment
is formed by  following the description of Embodiment 1. Thus completed is
a light emitting device having the structure shown in Fig.  22B. A portion
3942 where the anode 3928, the organic compound layer 3940, and the
cathode 3941 overlap corresponds to the light emitting element. 10 As
described above, by separating a processing room for forming a TFT
substrate (e.g., a first clean room) from a processing room for forming a
light emitting  element (e.g., a second clean room), an active layer of a
TFT can be protected from an  alkaline metal material such as Al or Mg used
for a cathode of a light emitting element and  an excellent light emitting
device is obtained. 15 Embodiment 3 Following the description of Embodiment
1 or 2, the manufacture process up  through the step of forming the second
interlayer insulating film (935 or 3926) is finished.  Then, instead of
forming the first insulating film 936 of Embodiment 1, plasma treatment 20
is performed on the second interlayer insulating film to modify the surface
of the second  interlayer insulating film (935 or 3926). This method will
be described with reference to  Fig. 7. The second interlayer insulating
film (935 or 3926) receives plasma treatment  in, for example, one or more
kinds of gas selected from the group consisting of hydrogen,  25 nitrogen,
hydrocarbon, halogenated carbon, hydrogen fluoride, and rare gas (such as
Ar. He, or Ne), so that a coat is newly formed on the surface of the second
interlayer insulating  film (935 or 3926) or the existing functional group
on the surface is changed to a different  functional group. The surface
modification of the second interlayer insulating film (935  or 3926) is
thus achieved. As shown in Fig. 7, a dense film 935B is formed on the
surface 30 of the second interlayer insulating film (935 or 3926). This
film is called a cured film  935B in this specification. The film prevents
release of gas or moisture from the organic  27 



resin film. In this embodiment, an anode (ITO) is formed after the surface
modification.  thereby avoiding a situation in which materials having
different thermal expansion  coefficients receive heat treatment while
being in direct contact with each other. 5 Therefore, cracking in the ITO
electrode is prevented and degradation of the light emitting  element can
be prevented. The plasma treatment for the second interlayer insulating
film  (935 or 3926) may be given before or after forming contact holes. The
cured film 935B is formed by performing plasma treatment on the surface  of
the second interlayer insulating film (935 or 3926) that is formed of an
organic  to insulating material in one or more kinds of gas selected from
the group consisting of hydrogen, nitrogen, hydrocarbon, halogenated
carbon, hydrogen fluoride, and rare gas  (such as At, He, or Ne).
Accordingly, the cured film 935B contains one of the gas  elements out of
hydrogen, nitrogen, hydrocarbon, halogenated carbon, hydrogen fluoride,
and rare gas (such as Ar, He, or Ne). 15 Embodiment 4 Following the
description of Embodiment 1 or 2, the manufacture process up  through the
step of forming the second interlayer insulating film (935 or 3926) is
finished.  Then, as shown in Fig 12, a DLC film 936B as the first
insulating film 936 is formed on  20 the second interlayer insulating film
(935 or 3926). A characteristic of the DLC film is having a Raman spectrum
distribution that  has an asymmetric peak around 1550 cm t and a shoulder
around 1300 cm 1. When  measured by a microhardness tester, the DLC film
exhibits a hardness of 15 to 25 GPa.  The DLC film is also characterized by
its excellent resistance to chemicals. Moreover, 25 the DLC film can be
formed at a temperature range between room temperature and 100C.  Examples
of the method that can be used to form the DLC film include sputtering, ECR
plasma CVD, high frequency plasma CVD, and ion beam evaporation. The
thickness of  the DLC film is set to 5 to 50 nm. 3o Embodiment 5 This
embodiment describes a case of employing other insulating films than a  28
DLC film to form as the insulating film 936 on the second interlaver
insulating film (915.  3926). 



Following the description of Embodiment I or 2. the manufacture process up
through the step of forming the second interlayer insulating film (935 or
3926) is finished.  5 Then, as the first insulating film 936, a silicon
nitride film 936 is formed by sputtering using silicon as a target. The
film formation conditions can be set suitably, but it is  particularly
preferable to use nitrogen (N,) or mixture of nitrogen and argon as
sputtering  gas and apply a high frequency power for sputtering. The
substrate temperature is set to  room temperature and it is not always
necessary to use heating means. If an organic io insulating film is used as
the interlayer insulating film, it is preferred to form the silicon
nitride film without heating the substrate. In order to remove the adsorbed
or occluded  moisture well, dehydrogenating treatment is preferably
conducted by heating the substrate  in vacuum at 50 to 100C for several
minutes to several hours. To give an example of the  film formation
conditions. a 1 to 2 Q sq. silicon target doped with boron is used,
nitrogen 15 gas alone is supplied, a high frequency power (13.56 MHz) of
800 W is given at 0.4 Pa,  and the size of the target is set to 152.4 mm in
diameter. The film formation rate obtained  under these conditions is 2 to
4 nm/min. The thus obtained silicon nitride film contains impurity elements
such as  oxygen and hydrogen in a concentration of 1 atomic % or less, and
has 80% or higher  20 transmissivity in the visible light range. The
transparency of this film is proved to be high especially by the fact that
the film has a transmissivity of 80% or above at a  wavelength of 400 nm.
Furthermore, this method is capable of forming a dense film  without
seriously damaging the surface. As described above, a silicon nitride film
can be used for the insulating film  25 936. The subsequent steps are
identical with those in Embodiment 1 or 2. Embodiment 6 This embodiment
describes a case of employing other insulating films than a  DLC film to
form as the first insulating film 936 on the second interlayer insulating
film  30 (935.3926). Following the description of Embodiment 1 or 2, the
manufacture process up  29 through the step of forming the second
interlayer insulating film (935 or 3926) is finished.  Then, an AIxNy film
is formed using an aluminum nitride (AIN) target under an  atmosphere
obtained by mixing argon gas and nitrogen gas. The acceptable range for the
concentration of impurities, oxygen, in particular, contained in the AIxNy
film is less than 



5 0 to 10 atomic %. The oxygen concentration can be controlled by adjusting
sputtering  conditions (the substrate temperature, the type of raw material
gas used, the flow rate  thereof, the film formation pressure, etc.)
appropriately. Alternativel_y., the film may be  formed using an aluminum
(Al) target under an atmosphere containing nitrogen gas. The  film may be
formed by evaporation or other known techniques instead of sputtering. 10
Other than the A1xNy film, it is possible to use a AINxOy film that is
formed  using an aluminum nitride (AIN) target under an atmosphere obtained
by mixing argon gas,  nitrogen gas, and oxygen gas. The acceptable range
for concentration of nitrogen  contained in the AlNxOy film is a few atomic
% or more, preferably 2.5 to 47.5 atomic k.  The nitrogen concentration can
be controlled by adjusting sputtering conditions (the t5 substrate
temperature, the type of raw material gas used, the flow rate thereof, the
film  formation pressure, etc.) appropriately. Alternatively, the film may
be formed using an  aluminum (Al) target under an atmosphere containing
nitrogen gas and oxygen gas. The  film may be formed by evaporation or
other known techniques instead of sputtering. The above A1xNy film and
AINxOy film are both highly light-transmissive  20 (having a transmissivity
of 80 to 91.3 % in the visible light range) and do not block light  emitted
from the light emitting element. As described in the above, a AlxNy film or
AlNxOy film can be used for the  insulating film 936. The subsequent steps
are identical with those in Embodiment 1. 25 Embodiment 7 Following the
description of Embodiment I or 2, the manufacture process up  through the
step of forming the second interlayer insulating film (935 or 3926) is
finished.  Then, as shown in Fig. 13, the surface of the second interlayer
insulating film is modified  by plasma treatment to form a cured film 935B
on the surface. A DLC film 936B is 30 formed on the cured film 935B.
Sputtering, ECR plasma CVD. high frequency plasma  CVD, ion beam
evaporation, etc. can be used to form the DLC film 936B to have a  30
thickness of 5 to 50 nm.  Embodiment 8 The bank (947 or 3938) is formed in
accordance with the manufacture process  5 in Embodiment 1 or 2. Then,
plasma treatment is performed on the surface of the bank  (947 or 3938) to
modify the surface of the bank (947 or 3938). This case will be  described
with reference to Fig. S. 



An organic resin insulating film is used to form the bank (947 or 3938).
Undesirably, the organic resin insulating film is easy to release moisture
or gas due to heat  to generated while the light emitting device is in
operation. Accordingly, after the heat treatment, plasma treatment is
conducted for surface  modification of the bank as shown in Fig. 8. The
plasma treatment is carried out in one or  more kinds of gas selected from
the group consisting of hydrogen, nitrogen, halogenated  carbon, hydrogen
fluoride, and rare gas. is As a result, the surface of the bank becomes
dense to form a cured film that  contains one or more kinds of gas elements
selected from the group consisting of hydrogen,  nitrogen, halogenated
carbon, hydrogen fluoride, and rare gas. The cured film can  prevent
release of moisture and gas (oxygen) from the inside, thereby preventing
degradation of the light emitting element. 20 This embodiment may be
combined with any of Embodiments I through 7.  Embodiment 9 Following the
description of Embodiment 1, the manufacture process up  through the step
of forming the second interlayer insulating film (935 or 3926) is finished
25 (Fig. 18A). Then, a first insulating film 936 is formed on the second
interlayer insulating film (935 or 3926). The first insulating film 936 may
be the DLC film, silicon nitride  film, aluminum nitride film, or aluminum
nitride oxide film described in Embodiment 2 or  3. On the first insulating
film 936, an ITO film is formed and patterned into a desired  shape to form
an anode 1937. 30 A resist mask having a given pattern is then formed to
form contact holes  reaching the impurity regions that are formed in the
semiconductor layers to serve as  31 ............  source regions or drain
regions. The contact holes are formed by dry etching or the like. This is
done in accordance with Embodiment 1. A metal conductive film is formed by
sputtering or vacuum evaporation and  etched to form wiring lines 1938 to
1944. Similar to Embodiment 1, the wiring lines  5 1938 to 1944 are formed
from a laminate of a Ti film with a thickness of 50 nm and an  alloy film
(Al-Ti alloy film) with a thickness of 500 nm. In the case where the anode
1937 is formed before forming the wiring lines  1938 to 1944 as in this
embodiment (Fig. 18B), a problem such as breaking of wire is not  



caused even when the anode is formed from a material of poor coverage
because the  to broken wiring line 1943 is situated on the anode 1938.
After the wiring lines are formed, a bank, an organic compound layer, and a
cathode are formed in accordance with Embodiment 1. This embodiment may be
combined with Embodiments I through 7.  15 Embodiment 10 This embodiment
describes a method in which a semiconductor film to serve as  an active
layer of a TFT is crystallized using a catalytic element and then the
concentration  of the catalytic element in the obtained crystalline
semiconductor film is reduced. In Fig. 17A, a substrate 1100 is preferably
formed from barium borosilicate  20 glass, alumino borosilicate glass, or
quartz. On the surface of the substrate 1100, an  inorganic insulating film
with a thickness of 10 to 200 nm is formed as a base insulating  film 1101.
An example of a suitable base insulating film is a silicon oxynitride film
formed by plasma CVD. A first silicon oxynitride film is formed to have a
thickness of  50 nm from SiH4, NH;, and NO. and a second silicon oxynitride
film is formed next to 25 have a thickness of 100 nm from SiH4 and N20 to
obtain the base insulating film. The  base insulating film 1101 is provided
to prevent an alkaline metal contained in the glass  substrate from
diffusing into the semiconductor film to be formed in the upper layer. and
therefore may be omitted if a quartz substrate is used. A silicon nitride
film 1102 is formed on the base insulating film 1101. The  30 silicon
nitride film 1102 is provided to prevent the catalytic element (typically,
nickel) to  be used later in a step of crystallizing the semiconductor film
from clinging to the base  32 insulating film 1101, and to avoid the
adverse effect of oxygen contained in the base  insulating film 1101. Note
that the silicon nitride film 1102 is formed by plasma CVD to  have a
thickness of 1 to 5 nm. An amorphous semiconductor film 1103 is formed on
the silicon nitride film  5 1102. A semiconductor material mainly
containing silicon is used for the amorphous  semiconductor film 1103. The
amorphous semiconductor film is typically an amorphous  silicon film or an
amorphous silicon germanium film formed by plasma CVD, reduced  pressure
CVD, or sputtering to have a thickness of 10 to 1(10 nm. In order to obtain
satisfactory crystals, the concentration of impurities such as oxygen and
nitrogen contained to in the amorphous semiconductor film 1103 is reduced
to 5 x 10 Is atoms/cm' or lower.  



These impurities can hinder crystallization of the amorphous semiconductor
film and, after  crystallization, increase the density of trap center and
recombination center. For that  reason, it is desirable to use a highly
pure material gas and a ultra high vacuum CVD  apparatus equipped with a
mirror finish reaction chamber (processed by field polishing) 15 and with
an oil-free vacuum exhaust system. The base insulating film 1101, the
silicon  nitride film 1102, and the amorphous semiconductor film 1103 are
continuously formed  without exposing the substrate to the air. The surface
of the amorphous silicon film 1103 is doped with a metal element  having a
catalytic function that accelerates crystallization (Fig. 17B). Examples of
the  20 metal element having a catalytic function that accelerates
crystallization of a semiconductor film include iron (Fe), nickel (Ne),
cobalt (Co), ruthenium (Ru), rhodium  (Rh), palladium (Pd), osmium (Os),
iridium (Ir), platinum (Pt), copper (Cu), and gold (Au).  One or more kinds
of metal elements selected from the above can be used. Typically,  nickel
is chosen and a nickel acetate solution containing 1 to 100 ppm of nickel
by weight 25 is applied by a spinner to form a catalyst-containing layer
1.104. To make sure the  solution is applied smoothly, surface treatment is
performed on the amorphous silicon film  1103. The surface treatment
includes forming a very thin oxide film from an  ozone-containing aqueous
solution, etching the oxide film with a mixture of fluoric acid  and a
hydrogen peroxide aqueous solution to form a clean surface. and again
forming a 30 very thin oxide film from the ozone-containing solution. Since
a surface of a  semiconductor film such as a silicon film is inherently
hydrophobic, the nickel acetate  33 solution can be applied evenly by
forming an oxide film in this war. The method of forming the
catalyst-containing laver 1104 is not limited thereto,  of course, and
sputtering, evaporation, plasma treatment, or the like may be used instead.
While keeping the amorphous silicon film 1103 in contact with the 5
catalyst-containing later 1104, heat treatment for crystallization is
carried out. Furnace  annealing using an electric furnace, or rapid thermal
annealing (RTA) using a halogen lamp,  a metal halide lamp, a xenon arc
lamp, a carbon arc lamp, a high pressure sodium lamp, a  high pressure
mercury lamp, etc. is employed for the heat treatment. If RTA is chosen, a
lamp light source for heating is lit for 1 to 60 seconds,  to preferably 30
to 60 seconds, which is repeated 1 to 10 times, preferably 2 to 6 times.
The  intensity of light emitted from the lamp light source can be set
arbitrarily, as long as the  



semiconductor film is heated to reach 600 to 1000C, preferably 650 to 750C.
in an  instant. When the temperature thereof reaches this high, the
semiconductor film alone is  instantaneously heated but the substrate 1100
is not deformed in itself. The amorphous 15 semiconductor film is thus
crystallized to obtain a crystalline silicon film 1105 shown in  Fig. 17C.
Crystallization by such treatment is achieved only when the
catalyst-containing  layer is provided. If furnace annealing is chosen
instead, heat treatment at 500C is conducted for  an hour to release
hydrogen contained in the amorphous silicon film 1103 prior to the heat  20
treatment for crystallization. Then, the substrate receives heat treatment
in an electric furnace in a nitrogen atmosphere at 550 to 600C, preferably
at 580C, for four hours to  crystallize the amorphous silicon film 1103.
The crystalline silicon film 1105 shown in  Fig. 17C is thus formed. It is
effective to irradiate the crystalline silicon film 1105 with laser light
in  25 order to raise the crystallization ratio (the ratio of crystal
components to the entire volume  of the film) and repair defects remaining
in crystal grains. The thus obtained crystalline silicon film 1105 has a
remaining catalytic  element (nickel, here) in a concentration higher than
1 x 101`' atomslcm' in average. The  remaining catalytic element can affect
TFT characteristics. and therefore the concentration 30 of the catalytic
element in the semiconductor film has to be reduced. How to reduce the
concentration of the catalytic element in the semiconductor film subsequent
to the  34 crystallization step is described. First, a thin layer 1106 is
formed on the surface of the crystalline silicon film  1105 as shown in
Fig. 17D. In this specification, the thin layer 1106 formed on the
crystalline silicon layer 1105 is called a barrier layer 1106, for the
layer is provided to 5 prevent the crystalline silicon film 1105 from being
etched when a Bettering site is  removed later. The thickness of the
barrier layer 1106 is set to 1 to 10 nm. A simple way to  obtain the
barrier layer is to form a chemical oxide by treating the surface with
ozone water.  A chemical oxide can be formed also when treating with an
aqueous solution in which 10 hydrogen peroxide water is mixed with sulfuric
acid, hydrochloric acid, or nitric acid.  Other usable methods include
plasma treatment in an oxidization atmosphere, and  oxidization treatment
by ozone generated through UV irradiation in an atmosphere  



containing oxygen. Alternatively, a thin oxide film formed by heating in a
clean oven  until it reaches 200 to 350C may be used as the barrier layer.
An oxide film formed by 15 plasma CVD, sputtering, or evaporation to have a
thickness of I to 5 nm may also be used  as the barrier layer. In any case,
the film used as the barrier layer has to allow the  catalytic element to
move into a gettering site in the gettering step, while being capable of
preventing etchant from seeping into the crystalline silicon film 1105
(protecting the film  1105 against the etchant) in the step of removing the
gettering site. Examples of such 20 film include a chemical oxide film
formed through ozone water treatment, a silicon oxide  (SiOx) film, and a
porous film. On the barrier laver 1106, a second semiconductor film
(typically, an  amorphous silicon film) is formed as a gettering site 1107
to have a thickness of 20 to 250  nm. The second semiconductor film
contains a rare gas element in a concentration of 1 x 25 1020 atoms/em3 or
higher. The gettering site 1107, which is to be removed later, is
preferably a low density film in order to increase the selective ratio to
the crystalline  silicon film 1105 in etching. A rare gas element itself is
inert in a semiconductor film. Therefore the rare  gas element does not
affect the crystalline silicon film 1105. One or more kinds of  30 elements
selected from the group consisting of helium (He). neon (Ne). argon (At),
krypton (Kr), and xenon (Xe) are used as the rare gas element. The present
invention is  35 characterized in that the rare gas elements are used as
ion sources to form a gettering site  and that a semiconductor film
containing these elements are formed to serve as the  gettering site. To
make sure the gettering is conducted thoroughly, heat treatment is needed
at  5 this point. The heat treatment is achieved by furnace annealing or
RTA. If furnace  annealing is chosen, heat treatment is conducted in a
nitrogen atmosphere at 450 to 600C  for 0.5 to 12 hours. _I_fRTA is chosen,
a lamp light source for heating is lit for I to 60  seconds, preferably 30
to 60 seconds, which is repeated 1 to 10 times, preferably 2 to 6  times.
The intensity of light emitted from the lamp light source can be set
arbitrarily. as to long as the semiconductor film is heated to reach 600 to
1000C, preferably 700 to 750C,  in an instant. During gettering, the
catalytic element in a to-be-Bettered region (trap site) is  released by
thermal energy and is moved to the gettering site through diffusion.  



Accordingly, gettering is dependent on the process temperature and
gettering progresses in is a shorter period of time at a higher
temperature. In the present invention, the distance the  catalytic element
moves during gettering is about the same as the thickness of the
semiconductor film, and therefore gettering in the present invention is
completed in a  relatively short period of time (Fig. 17E). This heat
treatment does not crystallize the semiconductor film 1107 that  20
contains a rare gas element in a concentration of 1 x 10'9 to I x 10`1
atoms/cm-3, preferably  1 x 1020 to 1 x 1031 atoms/cm3, more desirably 5 x
1020 atoms/cm3. This is supposedly  because the rare gas element is not
re-discharged in the above range of the process  temperature and the
remaining elements hinder crystallization of the semiconductor film. After
the gettering step is ended, the gettering site 1107 is removed by
selective  25 etching. The etching method employed may be dry etching by
CIF, without using plasma,  or wet etching using hydrazine or an alkaline
solution such as an aqueous solution that  contains tetraethyl ammonium
hydroxide (chemical formula: (CH 3)4NOH). The barrier  layer 1106 functions
as an etching stopper at this point. Thereafter, the barrier layer 1106  is
removed using fluoric acid. 30 In this way, a crystalline silicon film 1108
in which the concentration of the  catalytic element is reduced to 1 x 10"
atoms /em' or less is obtained as shown in Fig. 17F.  36 The thus formed
crystalline silicon film 1108 is a mass of thin rod-like crystals, or thin
flattened rod-like crystals due to the effect of the catalytic element.
Macroscopically,  each of the crystals grows with a specific orientation.
This embodiment may be combined with Embodiments 1 through 9.  5 Embodiment
11 As this embodiment, the following will specifically describe a process
in which  the light emitting panel produced by a combined manufacturing
step of Embodiments 1 to  10 as illustrated in Fig. 6B is caused to be
completed as a light emitting device, referring to  to Figs. 9A and 9B.
Fig. 9A is a top view of the light emitting panel wherein the element
substrate is  airtightly sealed, and Fig. 9B is a sectional view taken on
line A-A' of Fie. 9A. Reference  number 801 represents a source driving
side circuit, which is illustrated by dot lines;  reference number 802, a
pixel section; reference number 803, a -ate side driving circuit; 



is reference number 804, a sealing substrate; and reference number 805, a
sealing agent.  The inside surround by the seal agent 805 is a space 807.
Through wirings (not illustrated) for transmitting signals inputted to the
source  side driving circuit 801 and the gate side driving circuit 803,
video signals or clock signals  are received from a flexible print circuit
(FPC) 809, which is an external input terminal. 20 The state that the FPC
is connected to the light emitting panel is shown herein. In the  present
specification, any module on which integrated circuits (ICs) are directly
mounted is  referred to as a light emitting device. Referring to Fig. 9B,
the following will describe the sectional structure of the light  emitting
panel illustrated in Fig. 9A. The pixel section 802 and the driving circuit
portion  25 are formed above a substrate 810. The pixel section 802 is
composed of pixels, each of which includes a current-controlling TFT 811
and an anode 812 connected electrically to  its drain. The driving circuit
portion is composed of a CMOS circuit wherein an  n-channel type TFT 813
and a p-channel type TFT 814 are combined with each other. Banks 815 is
formed at both sides of each of the anodes 812. Thereafter, an  30 organic
compound laver 816 and cathodes 817 are formed on the anodes 812 to produce
light emitting elements 818. 37 The cathodes 817 function as a wiring
common to all of the pixels, and are  electrically connected to the FPC 809
through a wiring 808. The sealing substrate 804 made of glass is stuck to
the substrate 810 with the  sealing agent 805. As the sealing agent 805, an
ultraviolet setting resin or thermosetting  5 resin is preferably used. If
necessary, a space composed of a resin film may be disposed in order to
keep an interval between the sealing substrate 804 and the light emitting
elements 818_ An inert gas such as nitrogen or rare gas is filled into the
space 807  surrounded by the sealing agent 805. It is desired that the
sealing agent 805 is made of a  material whose water- or
oxygen-permeability is as small as possible. 10 By putting the light
emitting elements airtightly into the space 807 in the  above-mentioned
structure, the light emitting elements can be completely shut off from the
outside. As a result, it is possible to prevent the deterioration of the
light emitting  elements by water content or oxygen from the outside.
Accordingly, a light emitting  device having high reliability can be
yielded. 15 The structure of this embodiment may be combined with the
structure of  



Embodiment 1 to 10 at will. Embodiment 12 Fig. 1OA more specifically
illustrates the top face structure of the pixel section of  20 the light
emitting device produced using the present invention and described as Fig.
10A,  and Fig. 10B illustrates a circuit diagram thereof. Referring to
Figs. 1OA to 10B, a  switching TFT 704 is composed of the switching
(n-channel) TFT 1002 as illustrated in  Fig. 6. Accordingly, about the
structure thereof, the description on the switching  (n-channel) TFT 1002
should be referred to. A wiring 703 is a gate wiring for connecting 25 gate
electrodes 704a and 704b of the switching TFT 704 electrically with each
other. In this embodiment, a double gate structure, wherein two channel
forming regions  are formed is adopted. However, a single gate structure,
wherein one channel forming  region is formed, or a triple gate structure,
wherein three channel forming regions are  formed, may be adopted. 30 The
source of the switching TFT 704 is connected to a source wiring 715, and
the  drain thereof is connected to a drain wiring 705. The drain wiring 705
is electrically  38 connected to a gate electrode 707 of the
current-controlling TFT 706. The  current-controlling TFT 706 is composed
of the current-controlling (p-channel type) TFT  1003 in Fig. 6. Therefore.
about the structure thereof. the description on the switching  (p-channel)
TFT 1003 should be referred to. In this embodiment, a single gate structure
s is adopted. However, a double gate structure or a triple gate structure
may be adopted.  The source of the current-controlling TFT 706 is
electrically connected to a  current-s+ pplying line 716. The drain thereof
is electrically connected to a drain wiring  717. The drain wiring 717 is
electrically connected to an anode (pixel electrode) 718  illustrated by
dot lines. 10 In this case, a storage capacitor (condenser) is formed in a
region 719. The  condenser 719 is composed of a semiconductor layer 720
connected electrically to the  current-supplying line 716, an insulating
film (not illustrated) which is formed into the  same layer as the gate
insulating film, and the gate electrode 707. A capacitor composed  of the
gate electrode 707, a layer (not illustrated) that is formed into the same
layer as the is first interlayer dielectric, and the current-supplying line
716 may be used as a storage  capacitor. The structure of this embodiment
may be combined with that of Embodiments I  



to 10. 20 Embodiment 13 Another example of the process steps for producing
a light emitting device that is  different from Example 2 will be described
with reference to Figs. 23(A) and (B). The process steps are advanced
according to Example 2 until the state of Fig.  22(A). Thereafter, the TFT
substrate is transported into the second processing room, and  25 the
anti-electrostatic film is removed by water washing. A bank 3938 is then
formed as shown in Fig. 23(A). The bank 3938 may be covered with an
insulating film, such as a  silicon nitride film. on the surface thereof as
similar to Embodiment 2. or in alternative.  may be subjected to surface
modification by carrying out plasma treatment as similar to  Embodiment 8.
39 A first organic compound laver 3950 formed with a polymer organic
compound is  initially formed on the anode 3928 by a spin coating method, a
spraying method or the like.  The layer is formed with a polymer organic
compound material having a positive hole  transporting property or a
polymer organic compound material having a high positive hole s mobility.
As the polymer organic compound material, polyethylene dioxythiophene
(PEDOT) may be used. A second organic compound layer 3951, such as a light
emitting layer and an  electron transporting layer, and a cathode 3952,
which are to be formed thereon, may be  formed in the similar manner as in
Embodiment 1. 10 As shown in Fig. 23(B) in detail, the thickness of the
first organic compound layer  3950 can be differentiated between the
thickness (t1) on the anode 3928 and the thickness  (t2) on the bank 3938
by appropriately changing the viscosity. In other words, the  thickness
(ti) on the anode 3928 can be larger, owing to the concave portion formed
from  the anode 3928 and the bank 3938. 15 The thickness (t3) at an edge
part 3958, at which the anode 3928 and the bank  3938 are in contact with
each other, becomes the maximum, and the layer can be formed to  have a
certain curvature. According to the form, the covering properties of a
second  organic compound layer 3951 and a cathode 3952 formed as upper
layers thereof can be  improved. Furthermore, cracking due to stress
concentration and electric field 20 concentration are suppressed to prevent
the light emitting element from failure due to  deterioration and short
circuit. 



Embodiment 14 A light emitting device using a light emitting element is
self-luminous and therefore  25 is superior in visibility in bright
surroundings compared to liquid crystal display devices and  has wider
viewing angle. Accordingly, various electronic devices can be completed by
using  40 the light emitting device of the present invention. Examples of
electronic appliance employing a light emitting device of the present
invention are: a video camera; a digital camera; a goggle type display
(head mounted display):  a navigation system; an audio reproducing device
(car audio, an audio component, and the 5 like); a laptop computer; a game
machine; a portable information terminal (a mobile computer,  a cellular
phone, a portable game machine, an electronic book, etc.); and an image  -
reproducing device (specifically, an appliance capable of processing data
in a recording medium such as a digital versatile disk (DVD) and having a
display device that can display  the image of the data). The light emitting
device having a light emitting element is desirable  to particularly for a
portable information terminal since its screen is often viewed obliquely
and is required to have a wide viewing angle. Specific example of the
electronic devices are  shown in Figs. 11A to 11 H. Fig. 11A shows a
display device, which is composed of a casing 2001, a supporting  base
2002, a display unit 2003, speaker units 2004, a video input terminal 2005,
etc. The  15 light emitting device of the present invention is applied can
be used for the display unit 2003. The light emitting device having a light
emitting element is self-luminous and does not need a  backlight, so that
it can make a thinner display unit than liquid crystal display devices can.
The term display device includes every display device for displaying
information such as one  for a personal computer, one for receiving TV
broadcasting, and one for advertisement. 20 Fig. 11B 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 digital camera is formed by using the
light emitting  device of the present invention to the display unit 2102.
Fig. 11C shows a laptop computer, which is composed of a main body 2201, a
casing  25 2202, a display unit 2203, a keyboard 2204, an external
connection port 2205, a pointing  mouse 2206, etc. The laptop computer is
formed by using the light emitting device of the  present invention to the
display unit 2203. Fig. 11D shows a mobile computer, which is composed of a
main body 2301. a  



display unit 2302, a switch 2303, operation keys 2304, an infrared ray port
2305. etc. The  30 mobile computer is formed by using the light emitting
device of the present invention to the  display unit 2302. 41 Fig. l1E
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  casing 2402, a display unit A 2403, a display unit B 2404, a recording
medium (DVD)  reading unit 2405, operation keys 2406, speaker units 2407,
etc. The display unit A 2403 5 mainly displays image information whereas
the display unit B 2404 mainly displays text  information. The portable
image reproducing device is formed by using the light emitting  device of
the present invention to the display units A 2403 and B 2404. The term
image  reproducing device equipped with a recording medium includes video
game machines. Fig. 11F shows a goggle type display (head mounted display),
which is composed of  to a main body 2501, display units 2502, and arm
units 2503. The goggle type display is  formed by using the light emitting
device of the present invention to the display unit 2502. Fig. 11G shows a
video camera, which is composed of a main body 2601, a display  unit 2602,
a casing 203, 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 15 2609, etc. The video camera is formed by using
the light emitting device of the present  invention to the display unit
2602. Fig. 11H shows a cellular phone, which is composed of a main body
2701, a casing  2702, a display unit 2703, an audio input unit 2704, an
audio output unit 2705, operation keys  2706, an external connection port
2707, an antenna 2708, etc. The cellular phone is formed 20 by using the
light emitting device of the present invention to the display unit 2703. If
the  display unit 2703 displays white characters on a black background,
power consumption of the  cellular phone can be reduced. If the luminance
of light emitted from organic materials is increased in future, the  light
emitting device having an organic element can be used also in a front or
rear projector in  25 which light bearing outputted image information is
magnified by a lens or the like to be  projected on a screen. The
electronic device given in the above often displays information distributed
through electronic communication lines such as Internet and CATV (cable
television).  especially, animation information with increasing frequency.
The light emitting device 



3o having a light emitting element is suitable for displaying animation
information since organic  materials have fast response speed. 42 In the
light emitting device, portions that emit light consume power. Therefore it
is  desirable to display information such that as small portions as
possible emits light.  Accordingly, if the light emitting device is used
for a display unit that mainly displays text  information such as a
portable information terminal, in particular, a cellular phone, and an 5
audio reproducing device, it is desirable to assign light emitting portions
to display text  information while portions that do not emit light serve as
the background. As described above, the application range of the light
emitting device to which  the present invention is applied is very wide and
electronic appliance of every field can  employ the device. The electronic
appliance in this embodiment can be completed by using to the light
emitting device manufactured by implementing the method shown in
Embodiments  ito13. By applying the present invention, cracking of an anode
is reduced and  therefore degradation of a light emitting element can be
prevented. The present invention  15 also includes leveling the surface of
the anode, thereby increasing the current density in an organic compound
layer. As a result, the drive voltage can be lowered and the lifetime of
the light emitting element can be prolonged. Moreover, the invention is
capable of moving a substrate between a processing  room for forming a TFT
substrate and a processing room for forming a light emitting  20 element
that are physically separated from each other without causing degradation
of TFT characteristics or electrostatic discharge damage. The structure of
the present invention  can solve the problems of contaminating the TFT with
an alkaline metal used as a material  of the light emitting element and of
degrading the light emitting element with moisture or  gas, and therefore
can provide an excellent light emitting device. 25 43 CLAIMS:  1. A light
emitting device comprising: a thin film transistor on an insulator; a first
interlayer insulating film over the thin film transistor; a wiring line
over the first interlayer insulating film, the wiring line being connected



to the thin film transistor; an electrode over the first interlayer
insulating film, the electrode being electrically  connected to the wiring
line; a second interlayer insulating film over the first interlayer
insulating film, the  electrode, and the wiring line; and an
anti-electrostatic film over the second interlayer insulating film. 2. A
light emitting device according to claim 1, wherein the electrode is an
anode or a  cathode. 3. A light emitting device according to claim 1,
wherein the anti-electrostatic film  comprises an organic conductive
material selected from the group consisting of  polyethylene
dioxythiophene, polyaniline, glycerine fatty acid ester, polyoxyethylene
alkyl ether, N-2-Hydroxyethyl-N-2-hydroxyalkylamine [hydroxyalkyl
monoethanolamine], N,N-Bis(2-hydroxyethyl)alkylamine [alkyl
diethanolamine], alkyl  diethanolamide, polyoxyethylene alkylamine,
polyoxyethylene alkylamine fatty acid ester,  alky sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt,
trialkylbenzylammonium salt, alkyl betaine, alkyl imidazolium betaine, and
polyoxyethylene alkylphenyl ether. 4. A light emitting device according to
claim 3, wherein the organic conductive material  is formed by spin coating
or evaporation. 5. A light emitting device according to claim 1, wherein
the anti-electrostatic film  comprises an organic insulating material
selected from the group consisting of polyimide,  acrylic, polyamide,
polyimideamide, and benzocyclobutene. 6. A light emitting device according
to claim 1, wherein the device further comprises an  organic compound layer
over the second interlayer insulating film and a cathode on the  organic
compound layer. 7. A method of manufacturing a light emitting device
comprising the steps of.  forming a thin film transistor over a substrate
having an insulating surface;  forming an interlayer insulating film over
the thin film transistor; forming a wiring line over the interlayer
insulating film, the wiring line being  connected to the thin film
transistor; 44 forming an electrode over the interlayer insulating film,
the electrode being connected  to the wiring line; 



forming a resin insulating film over the electrode, the wiring line and the
interlayer  insulating film; after forming the resin insulating film,
forming a protective film over the resin  insulating film for preventing
the substrate over which the thin film transistor is formed  from a
contamination and an electrostatic discharge damage. 8. A method of
manufacturing a light emitting device according to claim 7, wherein the
electrode is an anode or a cathode. 9. A method of manufacturing a light
emitting device according to claim 7, wherein the  protective film
comprises an organic conductive material selected from the group
consisting of polyethylene dioxythiophene, polyaniline, glycerin fatty acid
ester,  polyoxyethylene alkyl ether, N-2-hydroxyethyl-N-2-hydroxyalkylamine
[hydroxyalkyl  monoethanolamine], N,N-Bis(2-hydroxyethyl)alkylamine [alkyl
diethanolamine], alky  diethanolamide, polyoxyethylene alkylamine,
polyoxyethylene alkylamine fatty acid ester,  alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt,
trialkylbenzylammonium salt, alkyl betaine, alkyl imidazolium betaine, and
polyoxyethylene alkylphenyl ether. 10. A method of manufacturing a light
emitting device according to claim 9, wherein an  organic conductive
material is formed by spin coating or evaporation. 11. A method of
manufacturing a light emitting device according to claim 7, wherein the
protective film comprises an organic insulating material selected from the
group  consisting of polyimide, acrylic, polyamide, polyimideamide, and
benzocyclobutene. 12. A method of manufacturing a light emitting device
according to claim 7, wherein the  method further comprises the steps of
removing the protective film, etching the resin  insulating film to form a
bank, wiping the electrode, forming an organic compound layer  over the
bank and the electrode. 13. A method of manufacturing a light emitting
device comprising the steps of:  forming a thin film transistor over a
substrate having an insulating surface;  forming an interlayer insulating
film over the thin film transistor; forming a wiring line over the
interlayer insulating film, the wiring line being  connected to the thin
film transistor; forming an electrode over the interlayer insulating film,
the electrode being connected  to the wiring line; forming a resin
insulating film over the electrode, the wiring line and the interlayer  



insulating film; 45 .I~ after forming the resin insulating film, forming a
protective film comprising an  organic conductive material over the resin
insulating film, the protective film preventing  the substrate over which
the thin film transistor is formed from a contamination and an
electrostatic discharge damage. 14. A method of manufacturing a light
emitting device according to claim 13, wherein the  organic conductive
material is selected from the group consisting of polyethylene
dioxythiophene, polyaniline, glycerin fatty acid ester, polyoxyethylene
alkyl ether, N-2- Hydroxyethyl-N-2-hydroxyalkylamine [hydroxyalkyl
monoethanolamine], N,N-Bis(2- hydroxyethyl)alkylamine [alkyl
diethanolamine], alkyl diethanolamide, polyoxyethylene  alkylamine,
polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt,
trialkylbenzylammonium salt, alkyl betaine, alkyl imidazolium betaine, and
polyoxyethylene alkylphenyl. 15. A method of manufacturing a light emitting
device comprising the steps of:  forming a thin film transistor over a
substrate having an insulating surface;  forming an interlayer insulating
film over the thin film transistor; forming a wiring line over the
interlayer insulating film, the wiring line being  connected to the thin
film transistor; forming an electrode over the interlayer insulating film,
the electrode being connected  to the wiring line; forming a resin
insulating film over the electrode, the wiring line and the interlayer
insulating film; and after forming the resin insulating film, forming a
protective film comprising an  organic insulating material over the resin
insulating film, the protective film preventing  the substrate over which
the thin film transistor is formed from a contamination and an
electrostatic discharge damage. 16. A method of manufacturing a light
emitting device according to claim 15, wherein the  organic insulating
material is selected from the group consisting of polyimide, acrylic,
polyamide, polyimideamide and benzocyclobutene. 17. A method of
manufacturing a light emitting device comprising the steps of:  



forming a thin film transistor over a substrate having an insulating
surface;  forming an interlayer insulating film over the thin film
transistor; forming a wiring line over the interlayer insulating film, the
wiring line being  connected to the thin film transistor; forming an
electrode over the interlayer insulating film, the electrode being
connected  to the wiring line; forming a resin insulating film over the
electrode, the wiring line and the interlayer  insulating film; 46 after
forming the resin insulating film, forming a protective film over the resin
insulating film, the protective film preventing the substrate over which
the thin film  transistor is formed from a contamination and an
electrostatic discharge damage; and after forming the protective film,
moving the substrate over which the thin film  transistor is formed from a
first processing room to a second processing room. 18. A method of
manufacturing a light emitting device according to claim 17, wherein the
protective film comprises an organic conductive material selected from the
group  consisting of polyethylene dioxythiophene, polyaniline, glycerin
fatty acid ester,  polyoxyethylene alkyl ether,
N-2-Hydroxyethyl-N-2-hydroxyalkylamine [hydroxyalkyl  monoethanolamine],
N,N-Bis(2-hydroxyethyl)alkylamine [alkyl diethanolamine], alkyl
diethanolamide, polyoxyethylene alkylamine, polyoxyethylene alkylamine
fatty acid ester,  alkyl sulfonate, alkylbenzenesulfonate, alkyl phosphate,
tetraalkylammonium salt,  trialkylbenzylammonium salt, alkyl betaine, alkyl
imidazolium betaine, and  polyoxyethylene alkylphenyl. 19. A method of
manufacturing a light emitting device according to claim 17, wherein the
protective film comprises an organic insulating material selected from the
group  consisting of polyimide, acrylic, polyamide, polyimideamide, and
benzocyclobutene. 20. A method of manufacturing a light emitting device
comprising the steps of:  forming a thin film transistor over a substrate
having an insulating surface;  forming an interlayer insulating film over
the thin film transistor; forming a wiring line over the interlayer
insulating film, the wiring line being  connected to the thin film
transistor; forming a first electrode over the interlayer insulating film,
the first electrode being  connected to the wiring line; 



forming a resin insulating film over the first electrode, the wiring line
and the  interlayer insulating film; after forming the resin insulating
film, forming a protective film over the resin  insulating film, the
protective film preventing the substrate over which the thin film
transistor is formed from a contamination and an electrostatic discharge
damage; after forming the protective film, moving the substrate over which
the thin film  transistor is formed from a first processing room to a
second processing room; after moving the substrate, removing the protective
film; after removing the protective film, forming a bank by etching the
resin insulating film;  baking the bank in a vacuum; forming an organic
compound layer over the bank and the first electrode; and  forming a second
electrode on the organic compound layer. 21. A method of manufacturing a
light emitting device according to claim 20, wherein the  protective film
comprises an organic conductive material selected from the group  47
consisting of polyethylene dioxythiophene, polyaniline, glycerin fatty acid
ester,  polyoxyethylene alkyl ether, N-2-Hydroxyethyl-N-2-hydroxyalkylamine
[hydroxyalkyl  monoethanolamine], N,N-Bis(2-hydroxyethyl)alkylamine [alkyl
diethanolamine], alkyl  diethanolamide, polyoxyethylene alkylamine,
polyoxyethylene alkylamine fatty acid ester,  alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt,
trialkylbenzylammonium salt, alkyl betaine, alkyl imidazolium betaine, and
polyoxyethylene alkylphenyl. 22. A method of manufacturing a light emitting
device according to claim 20, wherein the  protective film comprises an
organic insulating material selected from the group  consisting of
polyimide, acrylic, polyamide, polyimideamide, and benzocyclobutene. 23. A
method of manufacturing a light emitting device comprising the steps of:
forming a thin film transistor over a substrate having an insulating
surface;  forming an interlayer insulating film over the thin film
transistor; forming a wiring line over the interlayer insulating film, the
wiring line being  connected to the thin film transistor; forming an
electrode over the interlayer insulating film, the electrode being
connected  to the wiring line; forming a resin insulating film over the
electrode, the wiring line and the interlayer  



insulating film; after forming the resin insulating film, forming a
protective film comprising an  organic conductive material over the resin
insulating film, the protective film preventing  the substrate over which
the thin film transistor is formed from a contamination and an
electrostatic discharge damage; and after forming the protective film,
moving the substrate over which the thin film  transistor is formed from a
first processing room to a second processing room. 24. A method of
manufacturing a light emitting device according to claim 23, wherein the
organic conductive material is selected from the group consisting of
polyethylene  dioxythiophene, polyaniline, glycerin fatty acid ester,
polyoxyethylene alkyl ether, N-2- Hydroxyethyl-N-2-hydroxyalkylamine
[hydroxyalkyl monoethanolamine], N,N-Bis(2- hydroxyethyl)alkylamine [alkyl
diethanolamine], alkyl diethanolamide, polyoxyethylene  alkylamine,
polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt, If
trialkylbenzylammonium salt, alkyl betaine, alkyl imidazolium betaine, and
polyoxyethylene alkylphenyl. 25. A method of manufacturing a light emitting
device comprising the steps o  forming a thin film transistor over a
substrate having an insulating surface;  forming an interlayer insulating
film over the thin film transistor; 48 forming a wiring line over the
interlayer insulating film, the wiring line being  connected to the thin
film transistor; forming a first electrode over the interlayer insulating
film, the first electrode being  connected to the wiring line; forming a
resin insulating film over the first electrode, the wiring line and the
interlayer insulating film; after forming the resin insulating film,
forming a protective film comprising an  organic conductive material over
the resin insulating film, the protective film preventing  the substrate
over which the thin film transistor is formed from a contamination and an
electrostatic discharge damage; and after forming the protective film,
moving the substrate over which the thin film  transistor is formed from a
first processing room to a second processing room; after moving the
substrate, removing the protective film; 



after removing the protective film, forming a bank by etching the resin
insulating film;  baking the bank in a vacuum; forming an organic compound
layer over the bank and the first electrode; and  forming a second
electrode on the organic compound layer. 26. A method of manufacturing a
light emitting device according to claim 25, wherein the  organic
conductive material is selected from the group consisting of polyethylene
dioxythiophene, polyaniline, glycerin fatty acid ester, polyoxyethylene
alkyl ether, N-2- Hydroxyethyl-N-2-hydroxyalkylamine [hydroxyalkyl
monoethanolamine], N,N-Bis(2- hydroxyethyl)alkylamine [alkyl
diethanolamine], alkyl diethanolamide, polyoxyethylene  alkylamine,
polyoxyethylene alkylamine fatty acid ester, alkyl sulfonate,
alkylbenzenesulfonate, alkyl phosphate, tetraalkylammonium salt,
trialkylbenzylammonium salt, alkyl betaine, alkyl imidazolium betaine, and
polyoxyethylene alkylphenyl. 27. A method of manufacturing a light emitting
device comprising the steps of:  forming a thin film transistor over a
substrate having an insulating surface;  forming an interlayer insulating
film over the thin film transistor; forming a wiring line over the
interlayer insulating film, the wiring line being  connected to the thin
film transistor; forming an electrode over the interlayer insulating film,
the electrode being connected  to the wiring line; forming a resin
insulating film over the electrode, the wiring line and the interlayer
insulating film; after forming the resin insulating film, forming a
protective film comprising an  organic insulating material over the resin
insulating film, the protective film preventing  the substrate over which
the thin film transistor is formed from a contamination and an
electrostatic discharge damage; and 49 after forming the protective film,
moving the substrate over which the thin film  transistor is formed from a
first processing room to a second processing room. 28. A method of
manufacturing a light emitting device according to claim 27, wherein the
organic insulating material selected from the group consisting of
polyimide, acrylic,  polyamide, polyimideamide, and benzocyclobutene. 29. A
method of manufacturing a light emitting device comprising the steps of:  



forming a thin film transistor over a substrate having an insulating
surface;  forming an interlayer insulating film over the thin film
transistor; forming a wiring line over the interlayer insulating film, the
wiring line being  connected to the thin film transistor; forming a first
electrode over the interlayer insulating film, the first electrode being
connected to the wiring line; forming a resin insulating film over the
electrode, the wiring line and the interlayer  insulating film; after
forming the resin insulating film, forming a protective film comprising an
organic insulating material over the resin insulating film, the protective
film preventing  the substrate over which the thin film transistor is
formed from a contamination and an  electrostatic discharge damage; after
forming the protective film, moving the substrate over which the thin film
transistor is formed from a first processing room to a second processing
room; after moving the substrate, removing the protective film; after
removing the protective film, forming a bank by etching the resin
insulating film;  baking the bank in a vacuum; forming an organic compound
layer over the bank and the first electrode; and  forming a second
electrode on the organic compound layer. 30. A method of manufacturing a
light emitting device according to claim 29, wherein the  organic
insulating material is selected from the group consisting of polyimide,
acrylic,  polyamide, polyimideamide, and benzocyclobutene. 50 




