
200200365-5  2 3 JAN 2002  ORGANIC LIGHT EMITTING ELEMENT AND DISPLAY
DEVICE USING THE ELEMENT  BACKGROUND OF THE INVENTION 1. Field of the
Invention The present invention relates to an organic light emitting
element which has an anode,  a cathode and a film comprising an organic
compound in which light emission is obtained by  applying an electric field
(hereinafter referred to as organic compound film), and to a display
device using the organic light emitting element. The present invention
particularly relates to  a display device including organic light emitting
elements for emitting light of respective colors  of red, green and blue as
pixels, in which emission efficiency of the element for emitting red  color
light is high and also, the element life is long. Note that the display
device in this  specification indicates an image display device using an
organic light emitting element as a light  emitting element. Further, a
module in which an organic light emitting element is attached to  a
connector, for example, an anisotropic conductive film (FPC: flexible
printed circuit), a TAB  (tape automated bonding) tape or a TCP (tape
carrier package), a module in which a printed  b wiring board is provided
at an end of the TAB tape or TCP, and a module in which an organic  light
emitting element is directly mounted with an IC (integrated circuit) by a
COG (chip on  glass) method, all are included in the display devices. 2.
Description of the Related Art An organic light emitting element is an
element that emits light by applying an electric  field. The light emission
mechanism is described as follows. A voltage is applied to electrodes  



sandwiching an organic compound film, whereby an electron injected from a
cathode and a hole  injected from an anode recombine in the organic-
compound film to form a molecule in an excitation state (molecular
exciton). Then, the molecular exciton releases energy in returning  to a
base state, to emit light. In such an organic light emitting element, in
general, the organic compound film is  formed as a thin film with a
thickness of less than 1,um. Further, the organic light emitting  element
is a self light emitting element in which the organic compound film itself
emits light,  and thus does not need a backlight that is used in a
conventional liquid crystal display.  Therefore, it is a great advantage
that the organic light emitting element can be extremely made  thin and
lightweight. Further, for example, in the organic compound film with a
thickness of approximately  100 to 200 nm, the time from carrier injection
to carrier recombination is approximately several  tens of nanoseconds with
taking into consideration the carrier mobility of the organic compound
film. Light emission is reached within microsecond even if the process from
carrier  recombination through light emission is considered. Therefore, it
is one of strong points that  a response speed is very high. Furthermore,
the organic light emitting element is a carrier injection type light
emitting  element. Thus, driving with a direct voltage is possible, and
noise is hard to be occurred. As  regards a driving voltage, there is the
following report; first, the organic compound film is  formed to be uniform
and very thin with a thickness of approximately 100 nrn.; further, an
electrode material which makes small a carrier injection barrier to the
organic compound film,  is selected; in addition, a hetero structure (here,
two-layer structure) is introduced; thus a  sufficient bright ness of 100
cd/m' is realized at 5.5 V. (Reference 1: C. W. Tang and S. A.  VanSlyke,
"Organic electroluminescent diodes," Applied Physics Letters, vol. 51, No.
12.913- 



915 (1987)) Besides the above-described element characteristics such as
thinness and lightness, high speed respondence and direct low voltage
drive, it is one of great advantages that the organic  light emitting
element has a large variety of emission colors. A factor for this advantage
is the  variety of the organic compound itself. That is, the flexibility
that materials for various  emission colors can be developed by molecule
design (for example, introduction of a  substituent) and the like leads to
richness in colors. The most applied field of the organic light emitting
element which utilizes the richness  in colors can be said to be a
full-color flat panel display. The reason for this is that, full color  can
be easily attained by patterning the organic materials since there are a
large number of  organic materials capable of emitting the three primary
colors of light of red, green and blue.  The element characteristics such
as thinness and lightness, high-speed respondence and direct  low voltage
drive as described above can be regarded as the characteristics suitable
for the flat  panel display. By the way, white color can be obtained by
emitting light of all the respective colors of  red, green and blue. The
balance of the three primary colors of light needs to be considered in
emitting white color light. Thus, minimum required efficiency (here, power
efficiency, the unit  is lm/W) with respect to each color is shown
(Reference 2: Yoshiharu Sato, "Applied Physics  Society Organic Molecules -
Bio-electronics Section," Vol. 11. No. 1, P. 88 (2000)). According to
Reference 2, it is seen that there are a large number of reports in which a
required value is exceeded as to green color and blue color while a value
for red color falls far  short of a required value. Therefore, the
improvement in emission efficiency of red color is an  essential element
for developping of the full-color flat panel display. Then, the improvement
in the emission efficiency enables reduction in power consumption. 



It is given that a fluorescent material are used not only for a light
emitting material for  red color but also for a general organic light
emitting element as one of factors in low emission  3 efficiency. In the
organic light emitting element, light emission is occurred when a molecular
exciton returns to a ground state. The light emission from a singlet
excitation state (S*)  (fluorescence) and the light emission from a triplet
excitation state (T*) (phosphorescence) are  possible as the light
emission. Only the light emission from S* (fluorescence) makes a
contribution in the case where the fluorescent material is used. However, a
statistical generation ratio of S* to T* in the organic light emitting
element  is considered to be S*: T* = 1: 3 (Reference 3: Tetsuo Tsutsui,
"Applied Physics Society  Organic Molecules - Bio-electronics Section -
Text of the Third Lecture Meeting," P. 31  (1993)). Therefore, the
theoretical limit of internal quantum efficiency (ratio of generated
photons to injected carriers) in the organic light emitting element using
the fluorescent material  is established as 25% on the basis of S*: T* = 1:
3. In other words, in case of the organic light  emitting element using the
fluorescent material, at least 75% of injected carriers are wasted. On the
contrary, it is considered that the emission efficiency is improved
(simply, three  to four times) if the light emission from T*, that is,
phosphorescence can be utilized. However,  in a general organic compound,
the light emission from T* (phosphorescence) is not observed  at a room
temperature, and only the light emission from S* (fluorescence) is
generally observed.  The reason for this is that, since the base state of
the organic compound is generally a singlet  ground state (S0), T*-S0
transition is forbidden transition while S*-S0 transition is allowed
transition. However, the presentations on an organic light emitting element
capable of converting  energy released in returning to a ground state from
T* (hereinafter referred to as "triplet  



excitation energy") into light emission have been given one after another
in recent years, and  the highness of the emission efficiency has attracted
attention. (Reference 4: D. F. O'Brien. M.  A. Baldo, M. E. Thompson and S.
R. Forrest, "Improved energy transfer in- 4 electrophosphorescent devices,"
Applied Physics Letters. vol. 74. No. 3, 442-444 (1999)),  (Reference 5:
Tetsuo Tsutsui, Moon-Jae Yang, Masayuki Yahiro. Kenji Nakamura, Teruichi
Watanabe, Taishi Tsuji, Yoshinori Fukuda, Takeo Wakimoto and Satoshi
Miyaguchi. "High  Quantum Efficiency in Organic Light-Emitting Devices with
Iridium-Complex as a Triplet  Emissive Center," Japanese Journal of Applied
Physics, Vol. 38, L1502-L1504 (1999)) A metal complex with platinum as
central metal (hereinafter referred to as "platinum  complex") and a metal
complex with iridium as central metal (hereinafter referred to as"iridium
complex") are used as light emitting materials in Reference 4 and Reference
5, respectively.  It can be said that these metal complexes have such a
feature that a third transition series  element is introduced as the
central metals. Both of the complexes are materials capable of  converting
triplet excitation into light emission at a room temperature (hereinafter
referred to  as "triplet light emitting material"). As shown in Reference 4
and Reference 5, an organic light emitting element capable of  converting
triplet excitation energy into light emission can attain a higher internal
quantum  efficiency in comparison with prior art. Then, as the internal
quantum efficiency becomes  higher, the emission efficiency (Im/W) is
improved. Therefore. if the light emitting element for  red color is
manufactured by using the organic light emitting element capable of
converting  triplet excitation energy into light emission (hereinafter
referred to as "triplet light emitting  element"), the emission efficiency
of the red color light emitting element can be improved. From the above, an
organic light emitting element that presents the light emission from  



a singlet excitation state (hereinafter referred to as "singlet light
emitting element") is used for  green color and blue color while the
triplet light emitting element is applied for red color,  whereby the
full-color flat panel display with sufficiently high brightness and low
power  consumption, in which the balance of the three primary colors of
light is considered, is expected  5 to be manufactured. However, according
to the report of Reference 5, the half-life of the brightness in  constant
current drive is approximately 170 hours when the initial brightness is set
to 50() cd/m',  and thus, the triplet light emitting element has a problem
on an element life. On the other hand,  in case of the singlet light
emitting element, the half-life of the brightness at constant current
drive is several thousands of hours to ten thousands hours when the initial
brightness is set at  500 cd/m-. Thus, it can be said that the singlet
light emitting element reaches the practical stage  in terms of an element
life. Therefore, in prior art, when the singlet light emitting element is
used for green color and  blue color while the triplet light emitting
element is applied for red color to thereby manufacture  the full-color
flat panel display, a change of brightness in time largely differs between
a pixel  for green color or blue color and a pixel for red color. Namely,
this indicates that the balance of the three primary colors of light is
greatly lost  with the lapse of time (after several hundred of hours), and
along with this, the power  consumption in of light emission of red color
increases. Therefore, it can be said that an  extremely important technical
object is to lengthen the life of the triplet light emitting element,
particularly, the life of the triplet light emitting element for red color.
SUMMARY OF THE INVENTION The present invention has been made in view of the
above, and an object of the present  



invention is therefore to suppress reduction in brightness of a triplet
light emitting element for  red color and to lengthen a life of the
element, and another object of the present invention is to  provide an
organic light emitting element for red color with higher light emission
efficiency and  a longer life. 6 Further, still another object of the
present invention is to provide a display device, in  which a balance of
three primary colors of light is more favorable, besides, power consumption
is lower, and a change of fluctuation among colors with time is smaller
than prior art, by using  the triplet light emitting element for red color
and singlet light emitting elements for green color  and blue color.
Furthermore. yet still another object of the present invention is to
provide an  electric device with lower power consumption than prior art and
a display portion exhibiting  a clear display that never fades even with
the lapse of time, by using the display device. Regardless of the
difference between the singlet light emitting element and the triplet
light emitting element, an organic light emitting element generally has a
characteristic that a  lamination structure (hetero structure) as shown in
Reference 1 is formed. In Reference 1. for  example, a single hetero
structure, in which a hole transporting laver composed of an aromatic
diamine compound and an electron transporting light emitting layer composed
of tris (8- quinolinolate)-aluminum (hereinafter referred to as "Alg3") are
laminated, is applied to an  organic compound film, whereby carrier
recombination efficiency is enhanced steeply. This  is described as
follows. For example, in case of the organic light emitting element only
including an Alga single  layer, most of electrons injected from a cathode
do not recombine with holes and reach an  anode since Alg1 has electron
transporting property. Thus, the emission efficiency is extremely  low.
That is, it is necessary to use a material capable of transporting both of
the electrons and  



the holes with keeping stable balance (hereinafter referred to as "bipolar
material") in order to  make the organic light emitting element with a
single layer emit light with efficiency (or to  drive at a low voltage).
Alq; does not meet the requirement. However, when the single hetero
structure shown in Reference 1 is applied, the electrons  injected from the
cathode are blocked at an interface of the hole transporting laver and the
7 electron transporting light emitting layer, and are sealed in the
electron transporting light  emitting layer. Therefore, carrier
recombination is performed in the electron transporting light  emitting
layer with efficiency to lead to light emission with efficiency. That is. a
blocking  function of the carrier due to the introduction of the hetero
structure is the core of a  technique. Further, in the organic light
emitting element in Reference 1, separation of functions is  realized, that
is, the hole transporting layer conducts transportation of holes and the
electron  transporting light emitting layer conducts transportation of
electrons and light emission. The  advantage of such function separation is
that one kind of organic material does not need to  simultaneously have
various functions (light emitting property, carrier transporting property,
carrier injecting property from an electrode, and the like) by realizing
the function separation.  and thus, molecule design and the like can have a
wide degree of freedom (For example, it is  not necessary to forcedly look
for the bipolar material). That is, a material with a satisfactory  light
emitting characteristic, a material with an excellent carrier transporting
property and the  like are combined one another, whereby high emission
efficiency can be easily achieved. However, the lamination structure as
described above is the junction of different  substances. Thus, an
interface (hereinafter referred to as "organic interface") is occurred
between respective layers. The influence on the life of the organic light
emitting element is  



considered as the problem that derives from the formation of the organic
interface. That is. the  carrier movement is disturbed at the organic
interface, and the brightness is lowered due to  accumulation of charge.
Although no definite theory has been established regarding the mechanism of
this  degradation, it has been reported that the reduction in brightness
can be suppressed by inserting  a hole injecting layer between the anode
and the hole transporting layer, and in addition, by  s performing ac drive
at a rectangular wave instead of dc drive (Reference 5: S. A. VanS]vke. C.
H. Chen, and C. W. Tang. "Organic electroluminescent devices with improved
stability."  Applied Physics Letters. Vol. 69. No. 1 2160-2162 (1996)).
This can be said to be  experimental evidence that the reduction in
brightness can be suppressed in accordance with  eliminating charge
accumulation by adding the hole injecting laver and by using the ac  drive.
Here, the element structure of the triplet light emitting element for red
color shown in  Reference 4 is shown in Fig. 1. In Fig. 1, 4,
4'-bis[N-(1-naphthyl)-N-phenyl-amino]-biphenyl  (hereinafter referred to as
"ct-`PD") is used for a hole transporting laver. 4. 4'-dicarhazole-
biphenyl (hereinafter referred to as "CBP'') is used as a host material of
a light emitting laver.  2, 3. 7, 8. 12, 13. 17. 18-octaethvl-21H.
23H-porphvrin-platinum (hereinafter referred to as  "PtOEP") is used for a
triplet light emitting material, basocuproin (hereinafter referred to as
"BCP") is used for a blocking laver, Alga is used for an electron
transporting layer, and Mg:Ag  alloy is used for a cathode. The triplet
light emitting element. generally needs the host material appropriate for
the  light emitting material (in Fig. 1, CBP) and a blocking material for
preventing diffusion of  molecular excitons (in Fig. 1. BCP), and thus.
takes the multilaver structure as shown in Fig.  



1. Thus, a large number of organic interfaces are generated. Therefore. it
is considered that this  is a factor for the short life of the triplet
light emitting element. In order to overcome the above problem, it is
important to consider the reason that the  carrier movement is disturbed at
the organic interface and to improve it. Then. the present  inventor first
thought of two mechanisms described below as models in which the carrier
movement is disturbed due to the formation of the organic interface. First,
as one of the mechanisms. a mechanism that derives from morphology of the
9 organic interface may be given. The organic compound film in the organic
light emitting  element is generally a film in an amorphous state, and is
formed by cohering molecules of the  organic compound with each other with
a force among the molecules mainly composed of  dipole interaction.
However, if the hetero structure is formed by using an aggregate of the
molecules, there is a possibility that the difference among the molecules
in size and shape  greatly influences the interface of the hetero structure
(that is, the organic interface). In particular, in the case forming the
hetero structure by using materials in which  molecules greatly differ one
another in size, it is considered that the conformity of the junction  in
the organic interface is deteriorated. The conceptual diagram is shown in
Fig. 2. In Fig. 2,  a first layer 211 consisting of small molecules 201 and
a second laver 212 consisting of large  molecules 202 are laminated. In
this case, regions 214 with poor conformity are occurred at a  formed
organic interface 213. The regions 214 with poor conformity shown in Fig. 2
may become barriers which  disturb the carrier movement (or energy
barriers), and thus, it is suggested that the regions 214  become an
obstacle for further reduction in a driving voltage. Further. there is a
possibility that  the carrier that cannot go over the energy barrier is
accumulated as charge, which invites the  



reduction in brightness as described above. As another mechanism, a
mechanism that derives from the process of forming the  lamination
structure (that is, forming the organic interface) can be given. The
organic light  emitting element with the lamination structure is generally
manufactured by using a multi- chamber type (in-line type) evaporation
apparatus shown in Fig. 3 in order to avoid  contamination in the formation
of the respective layers from the viewpoint of blocking of the  carrier and
function separation. Fig. 3 is a conceptual diagram of an evaporation
apparatus for forming a three-layer  10 structure (double hetero structure)
of a hole transporting layer. a light emitting layer and an  electron
transporting layer. First, a substrate having an anode (indium-tin oxide
(hereinafter  referred to as "ITO") or the like) is carried into a loading
chamber. and then, is irradiated with  ultraviolet rays in a vacuum
atmosphere in an ultraviolet ray irradiation chamber, whereby the  surface
of the anode is cleaned. Particularly in the case where the anode is oxide
such as ITO,  an oxidization process is performed in a pretreatment
chamber. Further, in order to form the  respective layers of the lamination
structure, the hole transporting layer is formed in an  evaporation chamber
301, the light emitting layers are formed in evaporation chambers 302 to
304 (in Fig. 3, three colors of red, green and.blue), the electron
transporting layer is formed in  an evaporation chamber 305, and a cathode
is formed by evaporation in an evaporation chamber  306. Finally, sealing
is conducted in a sealing chamber, and then, the substrate is carried out
from an unloading chamber. Thus, an organic light emitting element is
obtained. The characteristic of such an in-line type evaporation device is
that the respective layers  are formed by evaporation in the different
evaporation chambers 301 to 305. That is, the device  has a structure that
materials for the respective layers are hardly mixed with each other. 



By the way, although the inside of the evaporation device is generally
decompressed to  approximately 10' to 10-' pascal, a very small amount of
gas components (oxygen, moisture and  the like) exists. Then, in case of
the degree of vacuum as described above, it is said that even  the very
small amount of gas components easily forms an absorption layer of
approximately a  monolayer only in several seconds. In the case of
manufacturing the organic light emitting element with the lamination
structure by using the device in Fig. 3, it is a problem that a large
interval is generated between  the formation of the respective layers. That
is, there is a fear that the absorption layer composed  of the very small
amount of gas components (hereinafter referred to as "impurity layer") is
11 formed in the interval between the formation of the respective layers,
particularly in transferring  the substrate through a second transfer
chamber. The impurity layer formed between the respective layers (that is.
on the organic interface)  becomes an impurity region that traps the
carrier to interfere with the carrier movement after  the completion of the
organic light emitting element. Thus, the impurity layer also causes a
driving voltage to rise. Further, when the impurity region that traps the
carrier exists, charge  is accumulated in the region. Thus, there is a
possibility that the above-described reduction in  brightness is invited.
Taking the above-described mechanisms into consideration. it is required
that the  conventional lamination structure element is superseded by new
one in terms of both an element  structure and a manufacturing process in
order to overcome the problem on the organic  interface (deterioration of
morphology of the organic interface and formation of the impurity  layer).
In addition, in case of the triplet light emitting element, there is a
limitation that function  



separation should be realized as the case of the lamination structure
element. The reason for  this is that a light emitting region in which
doping is conducted to a proper host material needs  to be provided since
the triplet light emitting material has poor carrier transporting property
and  has to be used as -dopant. Further, since a diffusion length of a
triplet molecular exciton is  longer than that of a singlet molecular
exciton, a blocking material for preventing diffusion of  the molecular
excitons is also required. That is, even if the organic interface is
removed, the  triplet light emitting element does not reach the light
emission with efficiency without the  function separation of the organic
compound film. Taking the above into consideration, the present inventor
devised a technique for  realizing a triplet light emitting element in
which an organic interface is removed and function  12 separation is
realized in an organic compound film. The conceptual diagrams are shown in
Figs. 4A and 4B and Fig. 5. In Fig. 4A, in an organic compound film 403, a
hole transporting region 405 composed  of a hole transporting material, an
electron transporting region 406 composed of an electron  transporting
material and a mixed region 407 in which the hole transporting material and
the  electron transporting material are mixed are provided. Further, a
triplet light emitting material  408 is doped in the mixed region 407.
Here, although an anode 402 is provided on a substrate  401, the inverse
structure may be taken in which a cathode 404 may be provided on the
substrate. In the case of forming such an element, the hole transporting
material can receive and  transport holes at the anode side while the
electron transporting material can receive and  transport electrons at the
cathode side. Further, since the mixed region 407 has bipolar  property,
both the holes and the electrons can move in the mixed region 407. Thus,
carriers  



recombine in the mixed region 407 leads to light emission. However, in this
case, it is  preferable that the energy difference between a highest
occupied molecular orbital (HOMO)  and a lowest unoccupied molecular
orbital (LUMO) (hereinafter referred to as "excitation  energy level") of
the triplet light emitting material is small in comparison with the hole
transporting material and the electron transporting material from the
viewpoint that the  diffusion of the triplet molecular excitons is
prevented. Further; in the element shown in Fig. 4A, the regions in which
respective functions can  be expressed exist in the organic compound film
403. The expression of the functions is  realized, and besides, the organic
interface which is seen in the conventional lamination  structure does not
exist. Therefore, the problem that derives from the above-described organic
interface (deterioration of the morphology of the organic interface and
formation of the impurity  13 layer) can be solved. First, the solution for
the deterioration of the morphology of the organic interface will  be
explained with reference to Fig. 6. Fig. 6 shows an organic light emitting
element disclosed  in the present invention, which is constituted of a
region 611 consisting small molecules 60 1,  a region 612 consisting of
large molecules 602 and a mixed region 613 including both the small
molecules 601 and the large molecules 602. As apparent from Fig. 6, the
organic interface, 213  which exists in Fig. 2, does not exist, and the
region 214 with poor conformity does not exist,  either. Further, the
solution for the formation of the impurity layer is simple and clear. In
the  case of forming the organic light emitting element in Figs. 4A and 4B,
it is favorable to conduct  the process as follows. The hole transporting
material is evaporated on the anode, the electron  transporting material is
started to evaporate thereon on the midway in the form of co- 



evaporation to form the mixed region, the evaporation of the hole
transporting material is  stopped after the formation of the mixed region,
and then, the electron transporting material is  evaporated. Therefore, the
interval as shown in Fig. 2 does not exist. which is generated when  the
organic light emitting element is manufactured by using the evaporation
device. That is,  the time for forming the impurity layer does not exist.
As described above, in the triplet light emitting element of the present
invention, the  carrier movement is smooth since the organic interface is
not formed. Thus, the element life  is not adversely affected. Further, the
function separation is realized as in the lamination  structure, and thus,
there is no problem on emission efficiency, either. Note that, in Fig. 4A,
a hole injecting region composed of a material for enhancing hole
injecting property (hereinafter referred to as "hole injecting material")
may be inserted between  the anode and the organic compound film. Further,
an electron injecting region composed of  14 a material for enhancing
electron injecting property (hereinafter referred to as "electron
injecting material")'may be inserted between the cathode and the organic
compound film.  Furthermore, both the hole injecting region and the
electron injecting region may be  inserted. In this case, the hole
injecting material or the electron injecting material is a material for
making small the barrier for carrier injection from the electrode to the
organic compound film,  and thus has an effect that the carrier movement
from the electrode to the organic compound  film is smoothened and the
accumulation of charge is removed. However, it is preferable that  the
respective injecting materials and the organic compound film are deposited
without putting  an interval therebetween from the viewpoint as described
above that the formation of the  impurity layer is avoided. 



Further, the light emitting region is kept distant from both the electrodes
as much as  possible, whereby quenching due to the energy movement to the
electrode material can be  prevented. Therefore, in the organic light
emitting element as shown in Fig. 4A, the region to  which the triplet
light emitting material is doped may not be the entire region of the mixed
region 407 but a part of the region (especially, the center portion).
Furthermore, as shown in Fig. 4B, it is preferable that, besides the
triplet light emitting  material 408, a blocking material 409 is doped to
the mixed region 407. The blocking material  409 is a material with a
function of blocking a carrier or a molecular exciton, and preferably has
the largest excitation energy level among the materials contained in the
mixed region 407. The  doping of the blocking material enables the
improvement in a carrier recombination rate in the  mixed region 407 and
the prevention of the diffusion of the molecular excitons. Thus, it is
considered that the emission efficiency is improved. Note that the blocking
material 409 may be doped over the mixed region 407. However,  15 the
blocking material generally has a function of blocking one of a hole and an
electron in many  cases, and thus, the carrier balance in the mixed region
may be lost if the doping is conducted  to the entire mixed region.
Therefore, the region to which the blocking material is doped may  not be
the entire mixed region but a part of the region (especially, the end
portion). In particular, in the case where the blocking material 409 has
hole blocking property. the  hole blocking material is doped to the area
closer to the cathode side than the region to which  the triplet light
emitting material 408 is doped as shown in Fig. 4B, whereby light emission
is  obtained with efficiency. By the way, it is preferable that a
concentration gradient is formed in the mixed region  containing both the
hole transporting material and the electron transporting material, so that
the  



concentration of the hole transporting material gradually decreases while
the concentration of  the electron transporting material gradually
increases in the direction from the anode toward the  cathode from the
viewpoint of control of the carrier balance. Further, in the present
invention,  the mixed region is also a carrier recombination region. Thus,
it is desirable that the mixed  region has a thickness of 10 nm or more. By
the way, the organic interface is removed, and besides, the functions are
exhibited  with the element structure in which the triplet light emitting
material is doped into the mixed  region composed of the hole transporting
material and the electron transporting material so far.  In addition, it is
an effective means that the mixed region is provided in the organic
interface  in the lamination structure on the basis of the conventional
lamination structure in Fig. 1. The  conceptual diagram is shown in Fig. 5.
Fig. 5 shows an organic light emitting element, in which an anode 502, a
hole injecting  region 503 composed of a hole injecting material, a hole
transporting region 504 composed of  a hole transporting material, a light
emitting region 505 including a host material to which a  16 triplet light
emitting material is doped, a blocking region 506 composed of a blocking
material.  an electron transporting region 507 composed of an electron
transporting material, an electron  injecting region 508 composed of an
electron injecting material and a cathode 509, are provided  on a substrate
501. All the regions 503 to 508 do not need to be used in the present
invention,  and it is sufficient that at least the regions 504 to 507
exist. However, all the regions are shown  for the sake of convenience.
Note that the anode 502 is provided on the substrate 501 here. but  the
inverse structure may be taken in which the cathode 509 is provided on the
substrate. At this time, a characteristic of the present invention is that
respective materials used for  upper and lower regions in the space
concerned (for example, the hole transporting material and  



the host material in case of a space 512) are mixed in any one of spaces
511 to 515 each  between the respective regions. In other words, although
the spaces 511 to 515 each between  the respective regions are shown by
broken lines in Fig. 5, no organic interface actually exists.  It can be
said that mixed regions are provided. In the triplet light emitting element
as well, the carrier movement is smooth since the  organic interface is not
formed. Thus, the element life is not adversely affected. Further. the
function separation is realized as in the lamination structure, and thus,
there is no problem on  emission efficiency, either. As described above,
while the conventional lamination structure is the simple junction
(hetero-junction) of different substances, the structures of the present
invention, which are  exemplified in Figs. 4A and 4B and Fig. 5, are, as it
were, mixed-junctions. Thus, it can be said  that the organic light
emitting elements shown in Figs. 4A and 4B and Fig. 5 are organic light
emitting elements based on the new concept. Further, the triplet light
emitting material for red color is used for the triplet light  emitting
element based on the concept shown in Figs. 4A and 4B and Fig. 5, whereby
an  17 organic light emitting element for red color can be provided in
which emission efficiency is  higher and a life is longer than prior art.
Further, a display device can be manufactured in  which a balance of the
three primary colors of light is more favorable, besides, power
consumption is lower, and a change of color fluctuation with time is
smaller than prior art. by  using the triplet light emitting element for
red color and singlet light emitting elements for green  color and blue
color. Furthermore, in the above-described display device, it is preferable
that the mixed  junction as disclosed in the present invention is
implemented in the singlet light emitting  



elements for green color and blue color, not. the conventional lamination
structure. That is, it  is favorable that the triplet light emitting
material to be doped is substituted with the singlet  light emitting
material for green color or blue color, or that a carrier transporting
material is  made to emit light without doping (or a material for emitting
light of green color or blue color  is selected) in Figs. 4A and 4B or Fig.
5. BRIEF DESCRIPTION OF THE DRAWINGS  In the accompanying drawings: Fig. 1
shows a structure of a conventional organic light emitting element;  Fig. 2
shows a state of an organic compound film; Fig. 3 shows a structure of an
evaporation device; Figs. 4A and 4B show structures of an organic light
emitting element;  Fig. 5 shows a structure of an organic light emitting
element; Fig. 6 shows a state of an organic compound film; Figs. 7A and 7B
show structures of an evaporation device;  Fig. 8 shows a structure of an
evaporation device; 18 Figs. 9A to 9E show a procedure of forming a display
device:  Figs. 10A to 10C show structures of respective pixels; Fig. 11
shows a cross sectional structure of a display device;  Fig. 12 shows a
cross sectional structure of a display device;  Fig. 13 shows.a cross
sectional structure of a display device; Figs. 14A and 14B show a top
surface structure and a cross sectional structure of a  display device;
Figs. 15A to 15C show a top surface structure and cross sectional
structures of a display  



device; Figs. 16A and 16B show structures of a display device;  Figs. 17A
and 17B show structures of a display device;  Figs. 18A to 18C show
structures of a display device; Figs. 19A to 19F show specific examples of
electric devices; and  Figs. 20A and 20B show specific examples of electric
devices. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS  Hereinafter, an
embodiment mode in implementing the present invention will be  described.
Note that, in an organic light emitting element, it is sufficient that at
least one of an  anode and a cathode is transparent in order to obtain
light emission. In the present embodiment  mode, description is made on the
basis of an element structure in which a transparent anode is  formed on a
substrate to take out light from the anode. In actuality, it is also
possible to apply  the present invention to a structure in which a
transparent cathode is formed on a substrate to  take out light from the
cathode and a structure in which light is taken out from the opposite side
to a substrate. 19  In implementing the present invention, a manufacturing
process of the organic light  emitting element is important in order to
prevent the formation of an impurity layer. Then, first,  a method of
manufacturing a triplet light emitting element having a mixed region, which
is  disclosed in the present invention, is described while focused on the
formation of the mixed  region. Fig. 7A is a top view of an evaporation
device. The evaporation device is of a single  chamber type in which one
vacuum tank 710 is arranged as an evaporation chamber, and a  plurality of
evaporation sources are provided in the vacuum tank. Then, various
materials  



having different functions such as a hole injecting material, a hole
transporting material. an  electron transporting material, an electron
injecting material, a blocking material, a light  emitting material. and a
constituent material for a cathode are separately provided in the
plurality of evaporation sources, respectively. In the evaporation device
having the evaporation chamber as described above, first, a  substrate
having an anode (ITO or the like) is carried into a loading chamber. In the
case where  the anode is oxide such as ITO, an oxidization process is
conducted in a pretreatment chamber  (Note that, although not shown in Fig.
7A, it is also possible to provide an ultraviolet ray  irradiation chamber
in order to clean the surface of the anode). Further, all the materials for
forming the organic light emitting element are evaporated in the vacuum
tank 710. However,  a cathode may be formed in the vacuum tank 710, or
another evaporation chamber may be  provided to form the cathode therein.
In short, it is favorable that evaporation is conducted in  the vacuum tank
710 up through the formation of the cathode. Finally, sealing is conducted
in  a sealing chamber, and the substrate is carried out from an unloading
chamber to obtain an  organic light emitting element. The procedure of
manufacturing the triplet light emitting element according to the  20
present invention using such a single chamber type evaporation device is
described with  reference to Fig. 7B (cross sectional view of the vacuum
tank 710). Fig. 7B shows a process  of forming an organic compound film
constituted of a hole transporting material 721, an  electron transporting
material 722, and a triplet light emitting material 723 by using the vacuum
tank 710 which has the three evaporation sources (an organic compound
evaporation source a  716, an organic compound evaporation source e-b 717,
and an organic compound evaporation  source c 718) as the most simple
example. 



First, a substrate 701 having an anode 702 is carried into the vacuum tank
710, and is  fixed by a fixing table 71 1(the substrate is generally made
to rotate at the time of evaporation).  Next, the inside of the vacuum tank
710 is decompressed (10 pascal or less is preferable), and  then, a
container a 712 is heated to vaporize the hole transporting material 721.
After a  predetermined evaporation rate (unit: A/s) is obtained, a shutter
a 714 is opened to thereby start  evaporation. At this time, a container b
713 is also heated with shutter b 715 closed. Thereafter, the shutter b 715
is opened with the shutter a 714 opened, and thus the  electron
transporting material 722 is co-evaporated to form a mixed region 704 after
the  formation of a hole transporting region 703. Accordingly, an impurity
laver is not mixed  between the hole transporting region 703 and the mixed
region 704. Note that a very small  amount of the triplet light emitting
material 723 is also doped upon the formation of the mixed  region 704 (the
state shown in Fig. 7B). Further, in order to form an electron transporting
region, the shutter a 714 is closed with  the shutter b 715, and heating of
the container a 712 is finished. Accordingly, an impurity layer  is not
formed between the mixed region 704 and the electron transporting region.
Note that, in the case where a hole injecting region or an electron
injecting region is  formed, evaporation sources for respective injecting
materials may be provided in the same  21  vacuum tank 710. In Fig. 7B. for
example, in the case where the hole injecting region is  provided between
the anode 702 and the hole transporting region 703, the hole transporting
material 721 is vaporized without putting an interval after the hole
injecting material is  evaporated onto the anode 702. Thus, the formation
of the impurity layer can be avoided. If the above-described method is
applied, it is possible to manufacture all the organic  light emitting
elements described in "summary of the invention." For example, even in the
case  



where the mixed regions are provided between the respective regions as
shown in Fig. 5. it is  possible to utilize the similar co-evaporation. In
this case as well, the formation of the impurity  layer can be avoided
since the interval does not exist. Further, the organic light emitting
elements can be manufactured by a similar technique also in the case where
the mixed regions  are provided in a singlet light emitting element. Next,
an evaporation procedure for each'pixel in manufacturing a display device
is  shown in schematic diagrams of Fig. 8 and Figs. 9A to 9E. Fig. 8 shows
an example of an  evaporation device with which the display device can be
manufactured. The evaporation device  seems similar to that shown in Fig. 3
at first glance, but there is a greatly different point  between them.
Differently from the evaporation device shown in Fig. 3 in which the
separate  evaporation chambers are provided for the respective layers (that
is, respective materials) of the  lamination structure, evaporation
chambers are separately provided for the formation of pixels  of respective
colors (red, green and blue) and evaporation sources of all the materials
(except  for a cathode material) for forming a certain color pixel are
provided in one evaporation  chamber (801, 802 or 803) in the evaporation
device shown in Fig. S. What is important is that, as regards the certain
color pixel concerned, all the functional  materials (hole transporting
material, electron transporting material and the like) are evaporated
without intervals up through the formation of the cathode to thereby
prevent the formation of 22 ' the impurity laver. Note that it is favorable
that the cathode is finally deposited in common with  pixels in a cathode
evaporation chamber 804. In this case, the impurity laver is formed between
the cathode and the electron  transporting region (or electron injecting
region). However, the cathode material is injected  into the electron
transporting region (or electron injecting region) to some extent as in  



sputtering when the cathode is evaporated. This effect enables the impurity
layer to be  removed, and thus, a problem is not occurred. Of course, the
deposition of the cathode may be  conducted in each of the evaporation
chambers (801 to 803). A shadow mask which is a known technique is used for
the application of respective  colors of pixels. The state thereof is shown
in Figs. 9A to 9E. First, as shown in Fig. 9A, a  substrate 901 on which a
transparent electrode (anode) 902, is divided into a red pixel 911. a
green pixel 912, and a blue pixel 913 by a bank-shaped structure 903, is
carried into the  evaporation chamber 801 for red pixel to form an organic
compound film 904 for red pixel (the  hole injecting region or electron
injecting region may exist or not, but is omitted here.) At this  time, the
substrate is covered by a metal mask 914 patterned so that the material is
not mixed  into pixels of other colors (blue pixel and green pixel) (Fig.
9B). Next, the substrate is carried into the evaporation chamber 802 for
green pixel to form  an organic compound film 905 for green pixel. The
metal mask 914 is at the position shifted  from the previous position, so
that the material, is not mixed into other pixels (Fig. 9C). This  is
similar to the case of the formation of an organic compound film 906 for
blue pixel (Fig. 9D).  Finally, in the cathode evaporation chamber 804, a
cathode 907 is deposited in common with  the three pixels (Fig. 9E). Note
that the order of the formation of the organic compound films of the
respective  color pixels may be any order. In the above-mentioned
manufacturing method of the display  23 . device, the formation is
conducted in the order of red, green and blue. Preferred materials for a
hole injecting material, a hole transporting material, an electron
transporting material, an electron injecting material. a blocking material.
a light emitting  material, a constituent material for a cathode, and the
like are listed below. However, the  



materials used for the organic light emitting element of the present
invention are not limited  thereto. Porphyrin-based compounds are effective
among organic compounds as the hole  injecting materials, and
phthalocyanine (hereinafter referred to as -'H_Pc"), cupper  phthalocyanine
(hereinafter referred to as "CuPc"). and the like are given. There exist
materials  in which chemical doping is conducted to a conductive polymer
compound. and polyethylene  dioxythiophene (hereinafter referred to as
"PEDOT") doped with polystyrenesulfonic acid  (hereinafter referred to as
"PSS"). poly aniline, polyvinyl carbazole (hereinafter referred to as
"PVK"), and the like can be given. Further, a polymer compound of insulator
is effective in  terms of flatness of an anode. and polyimide (hereinafter
referred to as "PI") is often used. In  addition, an inorganic compound is
used, and an ultrathin film of aluminum oxide (hereinafter  referred to as
"alumina'") is given besides a metal thin film made of gold. platinum or
the  like. Aromatic amine-based (that is. with bond of benzene ring and
nitrogen) compounds are  most widely used as the hole transporting
materials. As the materials widely used. there can be  given, in addition
to above-described TPD, starburst type aromatic amine-based compounds  such
as 4, 4'-bis[N-(1-naphthol)-N-phenyl-amino]-biphenyl (hereinafter referred
to as V-NPD")  that is a derivative thereof. 4. 4'. 4"-tris (N,
N-diphenvl-amino)-triphenylamine (hereinafter  referred to as "TDATA"). and
4. 4'. 4"-tris[N-(3-methylphenvl)-N-phenyl-amino]-triphenvla  mine
(hereinafter referred to as "MTDATA"). 24 Metal complexes are often used as
the electron transporting materials, and metal  complexes having a
quinoline skeleton or a benzoquinoline skeleton such as above-described
Alq.,, tris (4-methyl-8-quinolinolate) aluminum (hereinafter referred to as
"Alma;") and bis (10- 



hydroxybenzo[h]-quinolinate beryllium (hereinafter referred to as "BeBq,"),
bis (2-methyl-8- quinolinolate)-(4-hydroxy-biphenyl)-aluminum (hereinafter
referred to as "BAlq") that is a  mixed ligand complex, and the like are
given. Also, there are given metal complexes having  oxazole or thiazole
ligand such as bis[2-(2-hydroxyphenyl)-benzooxazolate]zinc (hereinafter
referred to as "Zn(BOX),") and bis[2-(2-hydroxyphenyl)-benzothiozolate]zinc
(hereinafter  referred to as "Zn(BTZ),"). Furthermore, in addition to the
metal complexes, oxaciazole  derivatives such as
2-(4-biphenyl)-5-(4-tert-butylphenyl)-1.3, 4-oxadiazole (hereinafter
referred  to as "PBD") and 1, 3-bis[5-(p-tert-butylphenyl)-1, 3,
4-oxadiazole-2-vl]benzene (hereinafter  referred to as "OXD-7"), triazole
derivatives such as 3-(4-tert-butylphenyl)-4-phenyl-5-(4- biphenyl)-1, 2,
4-triazole (hereinafter referred to as "TAZ") and
3-(4-tert-butylphenyl)-4-(4- ethylphenyl)-5-(4-biphenyl)-1. 2, 4-triazole
(hereinafter referred to as "p-EtTAZ"), and  phenanthroline derivatives
such as bathophenanthroline (hereinafter referred to as "BPhen")  and
bathocuproin (hereinafter referred to as "BCP") have electron transporting
property. The above-described electron transporting materials can be used
as the electron injecting  materials. In addition, an ulrtathin film, which
is formed of insulator such as an alkali metal  halide such as lithium
fluoride or alkali metal oxide such as lithium oxide, is often used.
Further, alkali metal complexes such as lithium acetylacetonate
(hereinafter referred to as  "Li(acac)") and 8-quinolinolate-lithium
(hereinafter referred to as "Liq") are also effective. As the blocking
materials, BAlq, OXD-7, TAZ, p-EtTAZ. BPhen, BCP, and the like  _ described
above are effective because of the high excitation ene.tgy level. As the
triplet light emitting materials for red color, there are known 2. 3, 7, 8.
12, 13. 17,  25 18-octaethyl-21H, 23H-porphyrin-platinum (hereinafter
referred to as "PtOEP"), bis[2-(2-
pyridyl)-benzo[b]thiophene]-acetylacetonate-iridium (hereinafter referred
to as "Ir(btp),(acac)"  



and the like. Embodiments  [Embodiment 1] In this embodiment. an organic
light emitting element shown in Fig. 4A, in which an  electron injecting
region composed of an electron injecting material is inserted between a
cathode 404 and an organic compound film.403. is specifically exemplified.
First, ITO is deposited into a film with a thickness of approximately 101)
nm by  sputtering, and a glass substrate 401 on which an anode 402 is
formed is prepared. The glass  substrate 401 having the anode 402 is
carried into the vacuum tank as shown in Figs. 7A and  7B. In this
embodiment, five evaporation sources are needed since five kinds of
materials (four  kinds corresponding to organic compounds and one kind
corresponding to metal to be a  cathode) are evaporated. Then, a-NPD that
is the hole transporting material is evaporated at an evaporation rate  0
of 3 A/s to form a hole transporting region with a thickness of 4() nm.
Thereafter. while the  0 evaporation rate for -a-NPD is fixed at 3 A/s,
evaporation of BAlq, that is the electron  0  transporting material is
started also at an evaporation rate of 3 A;s. That is. a mixed region 407
in which the ratio of the rates of of-NPD and Alq; is 1 : 1 is formed by
co-evaporation. The mixed region 407 is formed with a thickness of 30 nm.
and at this time, the middle  region corresponding to 20 nm in the mixed
region 407 (that is. 5 nm to 25 nm in 30 nm of the  mixed region) is doped
with PtOEP that is the triplet light emitting material for red color as a
light emitting material 41)8 at a rate of 4 wt%. a-NPD and BAIq, each have
high excitation  



26 energy level, and thus. a blocking material 409 as shown in Fig. 4B is
not required in case of  this embodiment. After the thickness of the mixed
region 407 reaches 31) nm. while the evaporation of.x- NPD is completed.
the evaporation of BAIq, is continued, whereby an electron transporting
region 406 is formed. The thickness is set to 10 nm. Further, the
evaporation of BAIq_ is  completed and at the same time, evaporation of
Alga. which is the electron injecting material,  is started without putting
an interval to evaporate by approximately 41) nm. The reason the  interval
is not put is that the formation of an impurity laver is prevented as
described above.  Finally, an Al:Li alloy as the cathode is evaporated to
have a thickness of approximately 151)  nm. Thus, a triplet light emitting
element for emitting red color which derives from PtOEP is  obtained.
[Embodiment 2] In this embodiment, an organic light emitting element shown
in Fig. 5 is specifically  exemplified. First, ITO is deposited into a film
with a thickness of approximately 100 nm by  sputtering, and a glass
substrate 501 on which an anode 502 is formed is prepared. The glass
substrate 501 having the anode 502 is carried into a vacuum tank as shown
in Figs. 7A and 7B.  In this embodiment, eight evaporation sources are
needed since eight kinds of materials (seven  kinds corresponding to
organic compounds and one kind corresponding to metal to be a  cathode) are
evaporated. Then, after CuPc that is the hole injecting material is
evaporated by 10 nm to form a hole  injecting region 503. the evaporation
of et-NPD that is the hole transporting material is started  while CuPc is
vaporized. whereby a mixed region 511 composed of Cu'Pc and lx-NPD is  



27 formed. The mixed region 511 is set to have a thickness of l () nm.
Next, the evaporation of CuPc is stopped, and only Lx-NPD is evaporated by
3D nm to  form a hole transporting region 504. Thereafter. evaporation of
CBP that is it host material is  started while cx-NPD is vaporized, whereby
a mixed region 512 composed of!x-NPD and CBP  is formed. The mixed region
512 is set to have a thickness of 10 nm. Next, the evaporation of x-NPD is
stopped, and CBP is evaporated by 20 nm to form it  light emitting region
505. During the formation of the light emitting region 505. PtOEP as the
triplet light emitting material for red color is doped at 4 wt%.
Thereafter, the vaporization of  PtOEP is finished. and evaporation of BCP
which is the blocking material. is started while CBP  is vaporized, whereby
a mixed region 513 composed of. CBP and BCP is formed. The mixed  region
513 is set to have a thickness of 5 nm. Then, the evaporation of CBP is
stopped, and BCP is evaporated by 10 nm to form a  blocking region 506.
Thereafter, while BCP is vaporized. evaporation of Alg3 which is the
electron transporting material, is started whereby a mixed region _514
composed of BCP and  Alga is formed. The mixed region 514 is set to have a
thickness of 5 nm. Subsequently, the evaporation of BCP is stopped, and
Alq, is evaporated to form an  electron transporting region 507 with a
thickness of 40 nm. The evaporation of Alga is finished,  and at the same
time. evaporation of Li(acac), which is the electron injecting material. is
started  without any interval to evaporate by approximately 2 nm. The
reason the interval is not put is  only that the formation of an impurity
laver is prevented as described above. Finally, aluminum as the cathode is
evaporated by approximately 150 nm. Thus. a triplet  light emitting element
for emitting red color which derives from PtOEP is obtained.  [Embodiment
3] 



28 In this embodiment, the structure of each pixel of the display device
shown in Figs. 9A  to 9E, is specifically exemplified. The evaporation
device shown in Fig. 8 is used as the  evaporation device to thereby form
each pixel. Note that the reference numerals in Fibs. 8 and  Figs. 9A to 9E
are referred herein below. First, the substrate shown in Fig. 9A is carried
into the evaporation chamber 8()1 for red  pixel, and a triplet light
emitting element for red color as shown in Fig. 1()A is manufactured.
Here, CuPc is the hole injecting material, a-NPD is the hole transporting
material. BAlq_ is the  electron transporting material, and Alq; is the
electron injecting material. PtOEP is doped into  a mixed region composed
of a-NPD and BAIq_. The weight ratio thereof is set to a-NPD  BAIg2 : PtOEP
= 2() : 80 : 4. Note that attention is paid to in order that intervals are
not  occurred between CuPc and o<-NPD and between BA1q, and Alq, to thereby
prevent the  formation of an impurity laver. Next, the substrate is carried
into the evaporation chamber 8()2 for green pixel. and a  green singlet
light emitting element having the mixed region shown in Fig. lOB is
manufactured. Here, CuPc is the hole injecting material, 0(-NPD is the hole
transporting  material, and Alga is the electron transporting material and
also light emitting material. The  weight ratio in the mixed region is set
tox-NPD : Alq; = 50 : 50. Note that attention is paid to  in order that an
interval is not occurred between CuPc and JC-NPD to thereby prevent the
formation of an impurity laver. Further, the substrate is carried into the
evaporation chamber 8()3 for blue pixel. and a  blue singlet light emitting
element including the mixed region shown in Fig. IOC is  manufactured.
Here. CuPc is the hole injecting material, of-NPD is the hole transporting
material and also light emitting material. BA1q, is the electron
transporting material. and Alq;  



is the electron injecting material. The weight ratio in the mixed region is
set to of-NPD : BAIq,  29 = 20 : 80. Note that attention is paid to in
order that intervals are not occurred between CuPc  anda-NPD and between
BAlq_ and Alq, to thereby prevent the formation of an impurity layer.
Finally, an Al:Li alloy is evaporated by approximately 150 nm as a cathode.
Thus. a full- color display device, in which a pixel for red color light
emission which derives from PtOEP,  a pixel for green color light emission
which derives from Alq,, and a pixel for blue color light  emission which
derives from OI-NPD are used, can be realized. [Embodiment 3} A whole
structure of a full-color light emitting device as shown in Embodiment 3 is
described in this Embodiment. Fig. 11 is a cross sectional diagram of an
active matrix light emitting device that uses  the organic light emitting
elements of the present invention. Note that although thin film
transistors (hereafter referred to as TFTs) are used here as active
elements, MOS transistors  may also be used. Further, the example shown
here uses top gate TFTs (specifically, planer TFTs) as the  TFTs, but
bottom gate TFTs (typically reverse stagger TFTs) can also be used.
Reference numeral 1101 denotes a substrate in Fig. 11. and a substrate
through which  visible light can pass is used as the substrate.
Specifically, a glass substrate, a quartz substrate.  a crystallized glass
substrate, or a plastic substrate (including plastic films) may be used.
Note  that an insulating film formed on the surface is also included in the
substrate 1101. A pixel portion 1111 and a driver circuit portion 1112 are
formed on the substrate 1101.  The pixel portion 1111 is explained first.
The pixel portion 1111 is a region for performing image display. A
plurality of pixels  



30 exist on the substrate, and a TFT 1102 for controlling the amount of
electric current flowing  in an organic light emitting element (hereafter
referred to as an electric current control TFT ),  a pixel electrode
(anode) 1103, an organic compound film 1 1 04. and a cathode 1105 are
formed  in each pixel . Note that although only the electric current
control TFT is shown in Fig. 11. a  TFT for controlling the amount of
voltage applied to a gate of the electric current control TFT  (hereafter
referred to as a switching TFT) is also formed. It is preferable that a
p-channel TFT be used for the electric current control TFT 1102.  Although
it is possible to use an n-channel TFT, using a p-channel TFT can more
effectively  suppress the amount of electric current consumption in the
case where an anode of the organic  light emitting element is connected to
the electric current control TFT, as shown in Fig. 11. Further, the pixel
electrode 1103 is electrically connected to a drain of the electric
current control TFT 1102. A conductive material having a work coefficient
of 4.5 to 5.5 eV  is used as a material for the pixel electrode 1103 in
Embodiment 4. and therefore the pixel  electrode 1103 functions as the
anode of the organic light emitting element. Indium oxide, tin  oxide, zinc
oxide, or a compound of these (such as ITO) may typically be used as the
pixel  electrode 1103. The organic compound film 1104 is formed on the
pixel electrode 1103. In addition, the cathode 1105 is formed on the
organic compound film 1104. It is  preferable to use a conductive material
having a work coefficient from 2.5 to 3.5 eV as a  material for the cathode
1105. A conductive film containing an alkaline metal element or an
alkaline earth metal element, a conductive film containing aluminum, a
lamination of these  conductive films with aluminum or silver, and the like
may typically be used as the cathode  1105. Further, the layer composed of
the pixel electrode 1103, the organic compound film  



1104, and the cathode 1105 is covered by a protective film 1106. The
protective film 1106 is  31 formed in order to protect the organic light
emitting elements from oxygen and water. Silicon  nitride, silicon
oxynitride, aluminum oxide, tantalum oxide, or carbon (typically diamond
like  carbon) is used as a material for the protective film 1106. The
driver circuit 1112 is explained next. The driver circuit 1112 is a region
for  controlling the timing of signals sent to the pixel portion 111 I
(gate signals and data signals),  and a shift register, a buffer, a latch,
an analog switch (transfer gate) and a level shifter are  formed. A CMOS
circuit composed of an n-channel TFT 1107 and a p-channel TFT 1108 is
shown in Fig. 11 as a basic unit for these circuits. Note that known
structures may be used for the circuit structures of the shift register.
the buffer, the latch, the analog switch (transfer gate), and the level
shifter circuits. Further,  although the pixel portion 1111 and the driver
circuit 1112 are formed on the same substrate  in Fig. 11, an IC or LSI can
also be electrically connected without forming the driver circuit.
Furthermore, although the pixel electrode (anode) 1103 is electrically
connected to the  electric current control TFT 1102 in Fig. 11, a structure
in which the cathode is connected to  the electric current control TFT can
also be used. In this case, the pixel electrode may be  formed by the same
material as that of the cathode 1105, and the cathode may be formed by the
same material as that of the pixel electrode (anode) 1103. It is preferable
that the electric  current control TFT be an n-channel TFT in this case.
The light emitting device shown in Fig. 11 is one manufactured by a step of
forming  a wiring 1109 after forming the pixel electrode 1103. In this case
there is the possibility that  the pixel electrode 1103 will have surface
roughness. The organic light emitting element is an  electric current
driven element, and therefore it is thought that its properties will
deteriorate due  



to surface roughness of the pixel electrode 1103. A light emitting device
in which a pixel electrode '1203 is formed after forming a wiring  32 1209
can also be considered, as shown in Fig. 12. In this case, electric current
injection from  the pixel electrode 1203 is improved compared to the
structure of Fig. 11. Further, each pixel arranged in the pixel portion
1111 and the pixel portion 1211 is  separated by positive taper bank shape
structures 111() and 1210 in Fig. 11 and Fig. 12.  respectively. The bank
shape structure can also be structured such that the bank shape structure
does not contact the pixel electrode by using a reverse taper structure,
for example. An example  thereof is shown in Fig. 13. A wiring and
separation portion 1310, serving both as a wiring and a separation
portion, is formed in Fig. 13. The shape of the wiring and separation
portion 1310 shown in  Fig. 13 (a structure having an overhang) can be
formed by laminating a metal which composes  a wiring, and a material
having an etching rate lower than that of the metal (for example, it  metal
nitride), and then performing etching thereto. Short circuits between a
pixel electrode  1303 or the wiring, and a cathode 1305, can be prevented
due to such a shape. Note that,  differing from a normal active matrix
light emitting device, a structure in which the cathodes  1305 on the
pixels are given a stripe shape (similar to cathodes in passive matrix
light emitting  device) is shown in Fig. 13. An external view of the active
matrix light emitting device of Fig. 12 is shown in Figs.  14. Note that
Fig. 14A shows a top surface diagram, and that a cross sectional diagram in
which Fig. 14A is cut along a line P-P is shown in Fig 14B. Further, the
symbols used in Fig.  12 are also used in Figs. 14A and 14B. Reference
numeral 1401 in Fig. 14A denotes a pixel portion, reference numeral 1402  



denotes a gate signal line driver circuit, and reference numeral 14()3
denotes a data signal line  driver circuit. Further, signals sent to the
gate signal line driver circuit 1402 and to the data  signal line driver
circuit 1403 are input from a TAB (tape automated bonding) tape 1405,  33
through an input wiring 1404. Note that, although not shown in the figures,
a TCP (tape carrier  package) in which an IC (integrated circuit) is formed
in a TAB tape may be connected instead  of the TAB tape 1405. Reference
numeral 1406 denotes a cover material formed above the organic light
emitting elements shown in Fig. 12, and the cover material 1406 is bonded
using a sealant 1407  made from a resin. Any material may be used for the
cover material 1406, provided that oxygen  and water cannot pass through
the material. As shown in Fig. 14B. a cover made from a plastic  material
1406a, and having carbon films 1406b and 1406c (specifically, diamond like
carbon  films) formed on the obverse and reverse surfaces of the plastic
material 1406a, is used in  Embodiment 4. In addition, the sealant 1407 is
covered by a sealing material 1408 made from it resin,  and the organic
light emitting elements are completely encapsulated in a closed space 1409
as  shown in Fig. 14B. The sealed space 1409 may then be filled with an
inert gas (typically  nitrogen gas or a noble gas), a resin, or an inert
liquid (for example, a liquid state fluorocarbon,  typically
perfluoroalkane). In addition, it is also effective to form a hygroscopic
agent or a  deoxidant. Further, a polarization plate may also be formed in
a display surface of the light  emitting device (a surface on which images
are observed) according to Embodiment 4. The  polarization plate suppresses
reflection of light made incident from the outside, and is effective  in
preventing a user s own image from being projected into the display
surface. A circular  



polarization plate is generally used. However, it is preferable to use a
structure which gives  little internal reflection, by adjusting the index
of refraction, in order to prevent light emitted  from the organic compound
layer from being reflected by the polarization plate and returning  to the
inside. 34 Note that any of the organic light emitting elements disclosed
by the present invention  may be used as the organic light emitting
elements contained in the light emitting device of  Embodiment 4.
[Embodiment 5] In this embodiment, a passive matrix light emitting device
will be described as an  example of a light emitting device including an
organic EL device disclosed by the present  invention. Fig. 15A is a top
view thereof and Fig 15B is a cross sectional view obtained by  cutting
Fig. 15A along a dashed line P-P'. In Fig. 15A, reference numeral 1501
denotes a substrate and a plastic member is used  here. As the plastic
member, a plate shaped or a film shaped member made of polyimide.
polyamide, acrylic resin, epoxy resin, PES (polyether sulfone), PC
(polycarbonate), PET  (polyethylene terephthalate) or PEN (polyether
nitrile) can be used. Reference numeral 1502 denotes scan lines (anode
layers) made from conductive oxide  films. In this embodiment, conductive
oxide films in which gallium oxide is added to zinc  oxide are used.
Reference numeral 1503 denotes data lines (cathode layers) made from metal
films. In this embodiment, an bismuth films are used. Reference numeral
1504 denotes banks  made of acrylic resins. The banks 1504 function as
isolation walls for separating the data lines  1503. Both the scan lines
1502 and the data line 1503 are formed with stripe shapes and  provided
orthogonal to each other. Note that although not shown in Fig. 15A, an
organic  



compound layer is sandwiched between the scan lines 1502 and the data lines
1503 and  intersection portions 1505 become pixels. The scan lines 1502 and
the data lines 1503 are connected with an external driver  circuit through
a TAB tape 1507. Note that reference numeral 1508 denotes a wiring group
35 made from a set of scan lines 1502 and reference numeral 1509 denotes it
wiring group made  from a set of connection wirings 1506 connected with the
data lines 1503. Also, although not  shown, instead of the TAB tape 1507, a
TCP in which an IC is provided in the TAB tape may  be connected with the
scan lines and the data lines. In Fig. 15B. reference numeral 1510 denotes
a sealing member and reference numeral  1511 denotes a cover member adhered
to the plastic substrate 1501 through the sealing member  1510. A light
curable resin is preferably used as the sealing member 1510 and a material
in  which degassing is less and which has low hygroscopicity is preferable.
It is preferable that the  cover member is made of the same material as the
substrate 1501 and glass (including quartz  glass) or plastic can be used.
Here, a plastic member is used. Next, an enlarged view of a structure of a
pixel region 1512 is shown in Fig. 15C.  Reference numeral 1513 denotes an
organic compound layer. Note that, as shown in Fig. 15C,  banks 1504 are
formed with a shape in which a width of the lower layer is narrower than
that  of the upper layer, and thus the data lines 1503 can be physically
separated form each other.  A pixel portion 1514 surrounded by the sealing
member 1510 is blocked from outside air by  a sealing member 1515 made of a
resin, and thus a structure is obtained such that deterioration  of the
organic compound layer is prevented. In the light emitting device of the
present invention having the above structure, the  pixel portion 1514 is
constructed by the scan lines 1502, the data lines 1503, the banks 1504,  



and the organic compound layer 1513. Thus, the light emitting device can be
manufactured by  a very simple process. Also, a polarization plate may be
provided in a display screen (image viewing surface)  of the light emitting
device described in this embodiment. This polarization plate has an effect
that the reflection of light incident from the outside is suppressed and a
viewer is prevented  36 from being reflected in the display screen.
Generally, a circular polarization plate is used. Note  that, in order to
prevent the case where light emitted from the organic compound laver is
reflected by the polarization plate and returned to the inner portion. it
is preferable to use a  structure in which the refractive index is adjusted
to reduce inner reflection. Note that, as the organic EL element included
in the light emitting device of this  embodiment, any one of the organic EL
elements disclosed by the present invention may be  used. [Embodiment 6] In
this. embodiment, an example of a module in which a printed wiring board is
provided in the light emitting device described in Embodiment 5 will be
described. In a module shown in Fig. 16A, a TAB tape 1604 is attached to a
substrate 1601 (here,  including a pixel portion 1602 and wirings 1603a and
1603b) and a printed wiring board 1605  is attached to the substrate 1601
through the TAB tape 1604. Here, a functional block view of the printed
wiring board 1605 is shown in Fig. 16B.  An IC which functions as at least
I/O ports (input portion and output portion) 1606 and 1609,  a data signal
side driver circuit 1607, and a gate signal side driver circuit 1608 is
provided in  the inner portion of the printed wiring board 1605. Therefore,
the module in which the TAB tape is attached to the substrate in which the



pixel portion is formed on a substrate surface and the printed wiring board
having a function  as the driver circuit is attached to the substrate
through the TAB tape is called a driver circuit  external module in
particular in this specification. Note that, as the organic EL element
included in the light emitting device of this  embodiment, any one of the
organic EL elements disclosed by the present invention may be  37 used.
[Embodiment 7] In this embodiment, an example of a module in which a
printed wiring board is  provided in the light emitting device described in
Embodiment 4 or 5 will be described. In a module shown in Fig. 17A, a TAB
tape 1705 is attached to a substrate 1701 (here,  including a pixel portion
1702, a data signal side driver circuit 1703. a gate signal side driver
circuit 1704, and wirings 1703a and 1704a) and a printed wiring board 1706
is attached to the  substrate 1701 through the TAB tape 1705. A functional
block view of the printed wiring  board 1706 is shown in Fig. 17B. As shown
in Fig. 17B, an IC which functions as at least I/O ports 1707 and 1710 and
a control portion 1708 is provided in the inner portion of the printed
wiring board 1706. Note  that, although a memory portion 1709 is provided
here, it is not necessarily provided. Also, the  control portion 1708 has a
function of controlling operations of the driver circuits, correction  of
image data, and the like. Therefore, the module in which the printed wiring
board having a function as the  controller is attached to the substrate in
which the organic EL element is formed is called a  controller external
module in particular in this specification. Note that, as the organic EL
element included in the light emitting device of this  



embodiment, any one of the organic EL elements disclosed by the present
invention may be  used. [Embodiment 8] An example of a light emitting
device in which triplet light emitting elements like those  38 shown by
Embodiment 1 and 2 are driven by a digital time gray scale display is shown
in  Embodiment 8. The light emitting device of Embodiment 8 is extremely
useful because high  efficiency light emission can be achieved by utilizing
light emitted from a triplet excitation  state, and at the same time a
uniform image can be obtained by employing digital time gray  scale
display. A circuit structure of a pixel used in the organic light emitting
element is shown in Fig.  18A. Reference symbols Tr1 and Tr2 denote
transistors, and reference symbol Cs denotes a  storage capacitor. An
electric current flows from a source line to the transistor Tr1 in this
circuit if a gate line is selected. and a voltage corresponding to that
signal is stored in the  storage capacitor Cs. An electric current
controlled by a voltage Vgs between a gate and a  source of the transistor
Tr2 then flows in the transistor Tr2 and in the organic light emitting
element. The transistor Trl is placed in an off state after Tr1 has been
selected, and the voltage  Vgs of the storage capacitor Cs is stored. The
electric current depending only upon the voltage  Vgs can therefore
continue to flow. A chart for showing driving this type of circuit by
digital time gray scale display is  shown in Fig. 18B. One frame is divided
into a plurality of sub-frames, and 6 bit gray scale is  shown in Fig. 18B
with one frame divided into 6 sub-frames. The ratio of light emitting
periods for each of the sub-frames becomes 32:: 16 :: 8 :: 4 :: 2 :: 1 in
this case. 



The concept of a driver circuit of the TFT substrate in Embodiment 8 is
shown in Fig.  18C. A gate driver and a source driver are formed on the
same substrate. A pixel circuit and  a driver are set so as to perform
digital drive, and therefore a uniform image can be obtained  that is not
influenced by dispersion in the TFT properties. 39 [Embodiment 9] The light
emitting devices of the present invention which have been described in the
embodiments above have advantages of low power consumption and long
lifetime.  Accordingly, electric appliances that include those light
emitting devices as their display units  can operate consuming less power
than conventional ones and are durable. The advantages are  very useful
especially for electric appliances that use batteries as power sources,
such as  portable equipment, because low power consumption leads directly
to conveniences (batteries  last longer). The light emitting device is
self-luminous to eliminate the need for back light as the one  in liquid
crystal displays, and has an organic compound film whose thickness is less
than 1 rLm.  Therefore the light emitting device can be made thin and
light-weight. Electric appliances that  include the light emitting device
as their display units are accordingly thinner and lighter than
conventional ones. This too leads directly to conveniences (lightness and
compactness in  carrying them around) and is very useful particularly for
portable equipment and like other  electric appliances. Moreover, being
thin (unvoluminous) is doubtlessly useful for all of the  electric
appliances in terms of transportation (a large number of appliances can be
transported  in a mass) and installation (space-saving). Being
self-luminous, the light emitting device is characterized by having better
visibility in bright places than liquid crystal display devices and wide
viewing angle. Therefore  



electric appliances that include the light emitting device as their display
units are advantageous  also in terms of easiness in viewing display. To
summarize, electric appliances that use a light emitting device of the
present  invention haves in addition to merits of conventional organic
light emitting elements, namely,  40 thinness/lightness and high
visibility, new features of low power consumption and long  lifetime, and
therefore are very useful. This embodiment shows examples of the electric
appliances that include as display units  the light emitting device of the
present invention. Specific examples thereof are shown in Figs.  19 and 20.
The organic light emitting element included in the electric appliance of
this  embodiment can be any element according to the present invention. The
light emitting device  included in the electric appliance of this
embodiment can have any of the configurations  illustrated in Figs. 11 to
18. Fig. 19A shows a display device using an organic light emitting
element. The display  is composed of a case 1901a, a support base 1902a,
and a display unit 1903a. By using a light  emitting device of the present
invention as the display unit 1903a, the display can be thin and
light-weight, as well as durable. Accordingly, transportation is
simplified, space is saved in  installation, and lifetime is long. Fig. 19B
shows a video camera, which is composed of it main body 1901b, a display
unit 1902b, an audio input unit 1903b, operation switches 1904b. a battery
1905b, and an image  receiving unit 1906b. By using a light emitting device
of the present invention as the display  unit 1902b, the video camera can
be thin and light-weight. and consumes less power.  Accordingly, battery
consumption is reduced and carrying the video camera is less  inconvenient.



Fig. 19C shows a digital camera, which is composed of a main body 1091c, a
display  unit 1902c, an eye piece unit 1903c, and operation switches 1904c.
By using a light emitting  device of the present invention as the display
unit 1902c, the digital camera can be thin and  light-weight, and consumes
less pow.... Accordingly, battery consumption is reduced and  carrying the
digital camera is less inconvenient. 41 Fig. 19D shows an image reproducing
device equipped with a recording medium. The  device is composed of a main
body 1901d, a recording medium (such as CD, LD. or DVD)  1902d, operation
switches 1903d, a display unit (A) 1904d, and a display unit (B) 1905d. The
display unit (A) 1904d mainly displays image information whereas the
display unit (B) 1905d  mainly displays text information. By using a light
emitting device of the present invention as  the display unit (A) 1904d and
the display unit (B) 1905d, the image reproducing device  consumes less
power and can be thin and light-weight as well as durable. The image
reproducing device equipped with a recording medium also includes CD
players and game  machines. Fig. 19E shows a (portable) mobile computer,
which is composed of a main body  1901e, a display unit 1902e, an image
receiving unit 1903e, a switch 1904e, and a memory slot  1095e. By using a
light emitting device of the present invention as the display unit 1902e.
the  portable computer can be thin and light-weight, and consumes less
power. Accordingly, battery  consumption is reduced and carrying the
computer is less inconvenient. The portable computer  can store information
in a flash memory or a recording medium obtained by integrating non-
volatile memories and can reproduce the stored information. Fig. 19F shows
a personal computer, which is composed of a main body 1901f, a case  1902f,
a display unit 1903f, and a keyboard 1904f. By using a light emitting
device of the  



present invention as the display unit 1903f, the personal computer can be
thin and light-weight,  and consumes less power. The light emitting device
is a great merit in terms of battery  consumption and lightness especially
for a notebook personal computer or other personal  computers that are
carried around. These electric appliances. now display with increasing
frequency information sent  through electronic communication lines such as
the Internet and radio communications such as  42 radio wave, especially,
animation information. Since organic light emitting elements have very
fast response speed, the light emitting device is suitable for animation
display. Fig. 20A shows a cellular phone, which is composed of a main body
2001 a, an audio  output unit 2002a, an audio input unit 2.003a, a display
unit 2004a, operation switches 2005a,  and an antenna 2006a. By using a
light emitting device of the present invention as the display  unit 2004a,
the cellular phone can be thin and light-weight, and consumes less power.
Accordingly, battery consumption is reduced, carrying the cellular phone is
easy, and the main  body is compact. Fig. 20B shows audio
(specifically,-car audio), which is composed of a main body  2001b, a
display unit 2002b, and operation switches 2003b and 2004b. By using a
light  emitting device of the present invention as the display unit 2002b,
the audio can be thin and  light-weight, and consumes less power. Although
car audio is taken as an example in this  embodiment, the audio may be home
audio. It is effective to give the electric appliances shown in Figs. 19 to
20 a function of  modulating the luminance of emitted light in accordance
with the brightness of the surroundings  where the electric appliances are
used by providing the electric appliances with photo sensors  as measures
to detect the brightness of the surroundings. A user can recognize image or
text  



information without difficulties if the contrast ratio of the luminance of
emitted light to the  brightness of the surroundings is 100 to 150. With
this function, the luminance of an image can  be raised for better viewing
when the surroundings are bright whereas the luminance of an  image can be
lowered to reduce power consumption when the surroundings are dark. The
reduction in luminance of the triplet light emitting element for red color
can be  suppressed to lengthen the element life by implementing the present
invention. Thus, the  43 organic light emitting element for red color can
be provided in which emission efficiency is  high and a life is long in
comparison with prior art. Further, the display device can be provided in
which a balance of the three primary  colors of light is favorable,
besides, power consumption is low, and a change of color  fluctuation with
time is small in comparison with prior art, by using the triplet light
emitting  element for red color and the singlet light emitting elements for
green color and blue color.  Furthermore, the electric device can be
provided in which power consumption is low in  comparison with prior art
and which has a display portion exhibiting a clear display that never
fades even with the lapse of time by using the above-mentioned display
device. 44 WHAT IS CLAIMED IS: 1. An organic light emitting element
comprising:  an anode; a cathode; and an organic compound film provided
between the anode and the cathode,  wherein the organic compound film
comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  



electron transporting material; wherein a mixed region comprising both the
hole transporting material and the  electron transporting material is
provided between the hole transporting region and the electron
transporting region; and wherein a material for exhibiting red color light
emission from a triplet  excitation state is added to the mixed region. 2.
An organic light emitting element comprising:  an anode; a cathode; a hole
injecting region in contact with the anode; and an organic compound film
provided between the hole injecting region and the  cathode, wherein the
organic compound film comprises a hole transporting region  comprising a
hole transporting material and an electron transporting region comprising
an  electron transporting material: 45 11101 I1l1 loll JffllOI M S wherein
a mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting
region and the electron  transporting region; and wherein a material for
exhibiting red color light emission from a triplet  excitation state is
added to the mixed region. 3. An organic light emitting element comprising:



an anode; a cathode; an electron injecting region in contact with the
cathode; and an organic compound film provided between the cathode and the
electron  injecting region, wherein the organic compound film comprises a
hole transporting region  comprising a hole transporting material and an
electron transporting region comprising an  electron transporting material;
wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region; and wherein a
material for exhibiting red color light emission from a triplet  excitation
state is added to the mixed region. 4. An organic light emitting element
comprising:  an anode; a cathode; 46 i !IIIII IIIIII IIIII IIIII II IIII C
L M S a hole injecting region in contact with the anode; a electron
injecting region in contact with the cathode; and an organic compound film
provided between the hole injecting region and the  hole injecting region,
wherein the organic compound film comprises a hole transporting region  



comprising a hole transporting material and an electron transporting region
comprising an  electron transporting material; wherein a mixed region
comprising both the hole transporting material and the  electron
transporting material is provided between the hole transporting region and
the electron  transporting region; and wherein a material for exhibiting
red color light emission from a triplet  excitation state is added to the
mixed region. 5. An organic light emitting element according to claim 1,
wherein the material for  exhibiting red color light emission from a
triplet excitation state is added to a part of the mixed  region. 6. An
organic light emitting element according to claim 2, wherein the material
for  exhibiting red color light emission from a triplet excitation state is
added to a part of the mixed  region. 7. An organic light emitting element
according to claim 3, wherein the material for  exhibiting red color light
emission from a triplet excitation state is added to a part of the mixed
region. 47  G L 8. An organic light emitting element according to claim 4,
wherein the material for  exhibiting red color light emission from a
triplet excitation state is added to a part of the mixed  region. 9. An
organic light emitting element according to claim 1, wherein a blocking
material  with larger energy difference between a highest occupied
molecular orbital and a lowest  unoccupied molecular orbital than the hole
transporting material and the electron transporting  



material is added to the mixed region. 10. An organic light emitting
element according to claim 2, wherein a blocking material  with larger
energy difference between a highest occupied molecular orbital and a lowest
unoccupied molecular orbital than the hole transporting material and the
electron transporting  material is added to the mixed region. 11. An
organic light emitting element according to claim 3, wherein a blocking
material  with larger energy difference between a highest occupied
molecular orbital and a lowest  unoccupied molecular orbital than the hole
transporting material and the electron transporting  material is added to
the mixed region. 12. An organic light emitting element according to claim
4, wherein a blocking material  with larger energy difference between a
highest occupied molecular orbital and a lowest  unoccupied molecular
orbital than the hole transporting material and the electron transporting
material is added to the mixed region. 48  C L 13. An organic light
emitting element according to claim 1, wherein a blocking material  with
larger energy difference between a highest occupied molecular orbital and a
lowest  unoccupied molecular orbital than the hole transporting material
and the electron transporting  material is added to a part of the mixed
region. 14. An organic light emitting element according to claim 2, wherein
a blocking material  with larger energy difference between a highest
occupied molecular orbital and a lowest  unoccupied molecular orbital than
the hole transporting material and the electron transporting  material is
added to a part of the mixed region. 15. An organic light emitting element
according to claim 3, wherein a blocking material  



with larger energy difference between a highest occupied molecular orbital
and a lowest  unoccupied molecular orbital than the hole transporting
material and the electron transporting  material is added to a part of the
mixed region. 16. An organic light emitting element according to claim 4,
wherein a blocking material  with larger.energy difference between a
highest occupied molecular orbital and a lowest  unoccupied molecular
orbital than the hole transporting material and the electron transporting
material is added to a part of the mixed region. 17. An organic light
emitting element according to claim 5. wherein a blocking material with
larger energy difference between a highest  occupied molecular orbital and
a lowest unoccupied molecular than the hole transporting  material and the
electron transporting material is added to a part of the mixed region; and
49 1 1111IIilil  I I!IIHJ 111111iiij L S wherein a region to which the
material for exhibiting red color light emission  from a triplet excitation
state is added is closer to the anode side than a region to which the
blocking material is added. 18. An organic light emitting element according
to claim 6, wherein a blocking material with larger energy difference
between a highest  occupied molecular orbital and a lowest unoccupied
molecular than the hole transporting  material and the electron
transporting material is added to a part of the mixed region: and wherein a
region to which the material for exhibiting red color light emission  from
a triplet excitation state is added is closer to the anode side than a
region to which the  blocking material is added. 



19. An organic light emitting element according to claim 7, wherein a
blocking material with larger energy difference between a highest  occupied
molecular orbital and a lowest unoccupied molecular than the hole
transporting  material and the electron transporting material is added to a
part of the mixed region; and wherein a region to which the material for
exhibiting red color light emission  from a triplet excitation state is
added is closer to the anode side than a region to which the  blocking
material is added. 20. An organic light emitting element according to claim
8, wherein a blocking material with larger energy difference between a
highest  occupied molecular orbital and a lowest unoccupied molecular than
the hole transporting  material and the electron transporting material is
added to a part of the mixed region; and 50 .I 1111111 1111111111111111 II
IIII * C L M S wherein a region to which the material for exhibiting red
color light emission  from a triplet excitation state is added is closer to
the anode side than a region to which the  blocking material is added. 21.
An organic light emitting element according to claim 1. wherein a
concentration of  the hole transporting material in the mixed region
decreases while a concentration of the  electron transporting material in
the mixed region increases in the direction from the anode  toward the
cathode. 22. An organic light emitting element according to claim 2,
wherein a concentration of  the hole transporting material in the mixed
region decreases while a concentration of the  electron transporting
material in the mixed region increases in the direction from the anode  



toward the cathode. 23. An organic light emitting element according to
claim 3, wherein a concentration of  the hole transporting material in the
mixed region decreases while a concentration of the  electron transporting
material in the mixed region increases in the direction from the anode
toward the cathode. 24. An organic light emitting element according to
claim 4, wherein a concentration of  the hole transporting material in the
mixed region decreases while a concentration of the  electron transporting
material in the mixed region increases in the direction from the anode
toward the cathode. 51 I!iIIIJ 111111 HIJI ltill I I I!i  ... L 25. An
organic light emitting element according to claim 1. wherein the mixed
region  has a thickness in a range of 10 nm to 100 nm. 26. An organic light
emitting element according to claim 2. wherein the mixed region  has a
thickness in a range of 10 nm to 100 nm. 27. An organic light emitting
element according to claim 3. wherein the mixed region  has a thickness in
a range of 10 nm to 100 nm. 28. An organic light emitting element according
to claim 4. wherein the mixed region  has a thickness in a range of 10 nm
to 100 nm. 29. An organic light emitting element for exhibiting red color
light emission from a  triplet excitation state, comprising: an anode;  a
cathode; 



a hole injecting region in contact with the anode; and an organic compound
film provided between the hole injecting region and the  cathode, wherein a
mixed region comprising a material included in the hole injecting  region
and a material included in the organic compound film is formed between the
hole  injecting region and the organic compound film. 30. An organic light
emitting element comprising:  52 IIII'I II liil IIIiI 11111 it till an
anode;  a cathode; a hole transporting region comprising a hole
transporting material; and a light emitting region comprising a material
for exhibiting red color light  emission from a triplet excitation state
and a host to the material. wherein a mixed region comprising the hole
transporting material and the host  material is formed between the hole
transporting region and the light emitting region. 31. An organic light
emitting element comprising:  an anode; a cathode; a light emitting region
comprising a material for exhibiting red color light  emission from a
triplet excitation state and a host to the material; and a blocking region
comprising a blocking material with a larger energy  difference between a
highest occupied molecular orbital and a lowest unoccupied molecular
orbital than the host material, 



wherein a mixed region comprising the host material and the blocking
material  is formed between the light emitting region and the blocking
region. 32. An organic light emitting element comprising:  an anode; a
cathode; a light emitting region comprising a material for exhibiting red
color light  emission from a triplet excitation state and a host to the
material; 53 IIIIII111111I L lOJI IIIII Il IIII S a blocking region
comprising a blocking material with a larger energy  difference between a
highest occupied molecular orbital and a lowest unoccupied molecular
orbital than the host material; and an electron transporting region
comprising an electron transporting material  with higher electron mobility
than hole mobility, wherein a mixed region comprising the blocking material
and the electron  transporting material is formed between the blocking
region and the electron transporting  region. 33. An organic light emitting
element for exhibiting red color light emission from a  triplet excitation
state, comprising: an anode;  a cathode; an electron injecting region in
contact with the cathode; and an organic compound film provided between the
electron injecting region and  



the anode, wherein a mixed region comprising a material included in the
electron injecting  region and a material included in the organic compound
film is formed between the electron  injecting region and the organic
compound film. 34. A full color display device which is provided with an
organic light emitting element  for red color light emission, an organic
light emitting element for green color light emission,  and an organic
lighf-emitting element for blue color light emission as light emitting
elements  54 1111111 IIIIII IIIII IIIII II 1P1 * C L M S in respective
pixels, wherein the organic light emitting element for red color light
emission is  the organic light emitting element according to claim 1. 35. A
full color display device which is provided with an organic light emitting
element  for red color light emission, an organic light emitting element
for green color light emission,  and an organic light emitting element for
blue color light emission as light emitting elements  in respective pixels,
wherein the organic light emitting element for red color light emission is
the organic light emitting element according to claim 2. 36. A full color
display device which is provided with an organic light emitting element
for red color light emission, an organic light emitting element for green
color light emission,  and an organic light emitting element for blue color
light emission as light emitting elements  in respective pixels, wherein
the organic light emitting element for red color light emission is  the
organic light emitting element according to claim 3. 37. A full color
display device which is provided with an organic light emitting element
for red color light emission, an organic light emitting element for green
color light emission,  



and an organic light emitting element for blue color light emission as
light emitting elements  in respective pixels, wherein the organic light
emitting element for red color light emission is  the organic light
emitting element according to claim 4. 38. A full color display device
which is provided with an organic light emitting element  for red color
light emission, an organic light emitting element for green color light
emission,  and an organic light emitting element for blue color light
emission as light emitting elements  55 in respective pixels. wherein the
organic light emitting element for red color light emission is  the organic
light emitting element according to claim 29. 39. A full color display
device which is provided with an organic light emitting element  for red
color light emission, an organic light emitting element for green color
light emission,  and an organic light emitting element for blue color light
emission as light emitting elements  in respective pixels, wherein the
organic light emitting element for red color light emission is  the organic
light emitting element according to claim 30. 40. A full color display
device which is provided with an organic light emitting element  for red
color light emission, an organic light emitting element for green color
light emission,  and an organic light emitting element for blue color light
emission as light emitting elements  in respective pixels, wherein the
organic light emitting element for red color light emission is  the organic
light emitting element according to claim 31. 41. A full color display
device which is provided with an organic light emitting element  for red
color light emission, an organic light emitting element for green color
light emission,  and an organic light emitting element for blue color light
emission as light emitting elements  in respective pixels, wherein the
organic light emitting element for red color light emission is  the organic
light emitting element according to claim 32. 



42. A full color display device which is provided with an organic light
emitting element for red color light emission, an organic light emitting
element for green color light emission, -`"  and an organic light emitting
element for blue color light emission as light emitting elements 56 I
IIIIIII IIIIII IOJI IIIII II IIII C ;L S in respective pixels, wherein the
organic light emitting element for red color light emission is  the organic
light emitting element according to claim 33. 43. A display device
according to claim 34, wherein the at least one organic light  emitting
element for green color light emission and the organic light emitting
element for blue  color light emission is an organic light emitting element
for exhibiting light emission from a  singlet excitation state. 44. A
display device according to claim 35, wherein the at least one organic
light .  emitting element for green color light emission and the organic
light emitting element for blue  color light emission is an organic light
emitting element for exhibiting light emission from a  singlet excitation
state. 45. A display device according to claim 36, wherein the at least one
organic light  emitting element for green color light emission and the
organic light emitting element for blue  color light emission is an organic
light emitting element for exhibiting light emission from a  singlet
excitation state. 46. A display device according to claim 37, wherein the
at least one organic light  emitting element for green color light-emission
and the organic light emitting element for blue  color light emission is an
organic light emitting element for exhibiting light emission from a
singlet excitation state. 



57 lllllil liii 11111ilillll llilk  * C L 47. A display device according to
claim 38, wherein the at least one organic light  emitting element for
green color light emission and the organic light emitting element for blue
color light emission is an organic light emitting element for exhibiting
light emission from a  singlet excitation state. 48. A display device
according to claim 39, wherein the at least one organic light  emitting
element for green color light emission and the organic light emitting
element for blue  color light emission is an organic light emitting element
for exhibiting light emission from a  singlet excitation state. 49. A
display device according to claim 40, wherein the at least one organic
light  emitting element for green color light emission and the organic
light emitting element for blue  color light emission is an organic light
emitting element for exhibiting light emission from a  singlet excitation
state. 50. A display device according to claim 41, wherein the at least one
organic light  emitting element for green color light emission and the
organic light emitting element for blue  color light emission is an organic
light emitting element for exhibiting light emission from a  singlet
excitation state. 51. A display device according to claim 42, wherein the
at least one organic light  emitting element for green color light emission
and the organic light emitting element for blue  color light emission is an
organic light emitting element for exhibiting light emission from a
singlet excitation state. 58 _ 



I!IIHi IIIIIII IIIII II IIII L M S 52. A display device according to claim
34, wherein at least one of the organic light emitting element for green
color light  emission and the organic light emitting element for blue color
light emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, 17  wherein the organic light
element comprises an anode, a cathode, and an  organic compound film
provided between the anode and the cathode: wherein the organic compound
film comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and wherein a mixed region comprising both the hole
transporting material and the  electron transporting material is provided
between the hole transporting region and the electron  transporting region.
53. A display device according to claim 35, wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element for exhibiting light emission from a singlet
excitation state, wherein the organic light element comprises an anode, a
cathode, and an  organic compound film provided between the anode and the
cathode; wherein the organic compound film comprises a hole transporting
region  comprising a hole transporting material and an electron
transporting region comprising an  electron transporting material; and 



59 I llllt~ Milli "~III1'Isu lilt wherein a mixed region comprising both
the hole transporting material and the  electron transporting material is
provided between the hole transporting region and the electron
transporting region. 54. A display device according to claim 36, wherein at
least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode. and an  organic compound film provided
between the anode and the cathode; wherein the organic compound film
comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and wherein a mixed region comprising both the hole
transporting material and the  electron transporting material is provided
between the hole transporting region and the electron  transporting region.
55. A display device according to claim 37, wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element for exhibiting light emission from a singlet
excitation state, wherein the organic light element comprises an anode, a
cathode, and an  organic compound film provided between the anode and the
cathode; 60  



I I"IIII III'll'IIII IIII' II IIII C L M wherein the organic compound film
comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and wherein a mixed region comprising both the hole
transporting material and the  electron transporting material is provided
between the hole transporting region and the electron  transporting region.
56. A display device according to claim 38, wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element for exhibiting light emission from a singlet
excitation state, wherein the organic light element comprises an anode, a
cathode, and an  organic compound film provided between the anode and the
cathode; wherein the organic compound film comprises a hole transporting
region  comprising a hole transporting material and an electron
transporting region comprising an  electron transporting material; and
wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 57. A display
device according to claim 39, wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation
state, 



61 jthjuiiiii~ij IIIII, M S * :. wherein the organic light element
comprises an anode, a cathode, and an  organic compound film provided
between the anode and the cathode: wherein the organic compound film
comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and wherein a mixed region comprising both the hole
transporting material and the  electron transporting material is provided
between the hole transporting region and the electron  transporting region.
58. A display device according to claim 40, wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element for exhibiting light emission from a singlet
excitation state, wherein the organic light element comprises an anode, a
cathode, and an  organic compound film provided between the anode and the
cathode; wherein the organic compound film comprises a hole transporting
region  comprising a hole transporting material and an electron
transporting region comprising an  electron transporting material; and
wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 59. A display
device according to claim 41,  



62 1111111 IN  II 1 I wherein at least one of the organic light emitting
element for green color light  emission and the organic light emitting
element for blue color light emission is an organic light  emitting element
for exhibiting light emission from a singlet excitation state, wherein the
organic light element comprises an anode, a cathode, and an  organic
compound film provided between the anode and the cathode; wherein the
organic compound film comprises a hole transporting region  comprising a
hole transporting material and an electron transporting region comprising
an  electron transporting material; and wherein a mixed region comprising
both the hole transporting material and the  electron transporting material
is`provided between the hole transporting region and the electron
transporting region. 60. A display device according to claim 42, wherein at
least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode, and an  organic compound film provided
between the anode and the cathode; wherein the organic compound film
comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and wherein a mixed region comprising both the hole
transporting material and the  



electron transporting material is provided between the hole transporting
region and the electron  transporting region. 63 i~rr~rr~ Hill M s  ~5 61.
A display device according to claim 34, wherein at least one of the organic
light emitting element for green color light  emission and the organic
light emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation
state, wherein the organic light element comprises an anode, a cathode, a
hole  injecting region in contact with the anode, and an organic compound
film provided between the  hole injecting region and the cathode; wherein
the organic compound film comprises a hole transporting region  comprising
a hole transporting material and an electron transporting region comprising
an  electron transporting material; and wherein a mixed region comprising
both the hole transporting material and the  electron transporting material
is provided between the hole transporting region and the electron
transporting region. 62. A display device according to claim 35, wherein at
least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode, a hole  injecting region in contact with the
anode, and an organic compound film provided between the  



hole injecting region and the cathode; wherein the organic compound film
comprises a hole transporting region  --- comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and 64  IlI1IIJ IIII 11111 IIIII II dill L ra
wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 63. A display
device according to claim 36, wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation
state, wherein the organic light element comprises an anode, a cathode, a
hole  injecting region in contact with the anode, and an organic compound
film provided between the  hole injecting region and the cathode; wherein
the organic compound film comprises a hole transporting region  comprising
a hole transporting material and an electron transporting region comprising
an  electron transporting material; and wherein a mixed region comprising
both the hole transporting material and the  electron transporting material
is provided between the hole transporting region and the electron
transporting region. 64. A display device according to claim 37, 



wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue.color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, 65 1 I!IIIII IIIII1 IIIII 11111
II IIII wherein the organic light element. comprises an anode, a cathode. a
hole  injecting region in contact with the anode, and an organic compound
film provided between the  hole injecting region and the cathode; wherein
the organic compound film comprises a hole transporting region  comprising
a hole transporting material and an electron transporting region comprising
an  electron transporting material; and wherein a mixed region comprising
both the hole transporting material and the  electron transporting material
is provided between the hole transporting region and the electron
transporting region. 65. A display device according to claim 38, wherein at
least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode, a hole  injecting region in contact with the
anode, and an organic compound film provided between the  hole injecting
region and the cathode; wherein the organic compound film comprises a hole
transporting region  comprising a hole transporting material and an
electron transporting region comprising an  electron transporting material;
and 



wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 66 -----
111111111111111  111111111111111 M s 66. A display device according to
claim 39, wherein at least one of the organic light emitting element for
green color light  emission and the organic light emitting element for blue
color light emission is an organic light  emitting element for exhibiting
light emission from a singlet excitation state, wherein the organic light
element comprises an anode, a cathode, a hole  injecting region in contact
with the anode, and an organic compound film provided between the  hole
injecting region and the cathode; wherein the organic compound film
comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and wherein a mixed region comprising both the hole
transporting material and the  electron transporting material is provided
between the hole transporting region and the electron  transporting region.
67. A display device according to claim 40, wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element for exhibiting light emission from a singlet
excitation state, wherein the organic light element comprises an anode, a
cathode, a hole  



injecting region in contact with the anode, and an organic compound film
provided between the  hole injecting region and the cathode; wherein the
organic compound film comprises a hole transporting region  comprising a
hole transporting materi-a-"and an electron transporting region comprising
an  electron transporting material; and 67  11'~~"I {11II1 M S wherein a
mixed region comprising both the hole transporting material and the
electron transporting material is provided between the hole transporting
region and the electron  transporting region. 68. A display device
according to claim 41, wherein at least one of the organic light emitting
element for green color light  emission and the organic light emitting
element for blue color light emission is an organic light  emitting element
for exhibiting light emission from a singlet excitation state, wherein the
organic light element comprises an anode, a cathode, a hole  injecting
region in contact with the anode, and an organic compound film provided
between the  hole injecting region and the cathode; wherein the organic
compound film comprises a hole transporting region  comprising a hole
transporting material and an electron transporting region comprising an
electron transporting material, and wherein a mixed region comprising both
the hole transporting material and the  electron transporting material is
provided between the hole transporting region and the electron
transporting region. 69. A display device according to claim 42, 



wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, 68 I iiiii1: Illl lllll 11111
llll wherein the organic light element comprises an anode, a cathode, a
hole  injecting region in contact with the anode, and an organic compound
film provided between the  hole injecting region and the cathode; wherein
the organic compound film comprises a hole transporting region  comprising
a hole transporting material and an electron transporting region comprising
an  electron transporting material; and wherein a mixed region comprising
both the hole transporting material and the  electron transporting material
is provided between the hole transporting region and the electron
transporting region. 70. A display device according to claim 34, wherein at
least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light
element. comprises an anode. a cathode, an electron  injecting region in
contact with the cathode, and an organic compound film provided between
the anode and the electron injecting region; wherein the organic compound
film comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and 



wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 69 I I!IIIII
IIII!I IIIII IIIII II ~!II 71. A display device according to claim 35,
wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode. a cathode, an electron  injecting region in contact
with the cathode, and an organic compound film provided between  the anode
and the electron injecting region; wherein the organic compound film
comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and wherein a mixed region comprising both the hole
transporting material and the  electron transporting material is provided
between the hole transporting region and the electron  transporting region.
72. A display device according to claim 36, wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element for exhibiting light emission from a singlet
excitation state, wherein the organic light element comprises an anode, a
cathode, an electron  injecting region in contact with the cathode, and an
organic compound film provided between  



the anode and the electron injecting region; wherein the organic compound
film comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and 70 I VIII VIIII~ i  L wherein a mixed region
comprising both the hole transporting material and the  electron
transporting material is provided between the hole transporting region and
the electron  transporting region. 73. A display device according to claim
37, wherein at least one of the organic light emitting element for green
color light  emission and the organic light emitting element for blue color
light emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode. a cathode, an electron  injecting region in contact
with the cathode, and an organic compound film provided between  the anode
and the electron injecting region; wherein the organic compound film
comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  electron
transporting material; and wherein a mixed region comprising both the hole
transporting material and the  electron transporting material is provided
between the hole transporting region and the electron  transporting region.
74. A display device according to claim 38, 



wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, 71  ilIllllt. Cr. L wherein the
organic light element comprises an anode. a cathode. an electron  injecting
region in contact with the cathode, and an organic compound film provided
between  the anode and the electron injecting region; wherein the organic
compound film comprises a hole transporting region  comprising a hole
transporting material and an electron transporting region comprising an
electron transporting material; and wherein a mixed region comprising both
the hole transporting material and the  electron transporting material is
provided between the hole transporting region and the electron
transporting region. 75. A display device according to claim 39, wherein at
least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation'state, wherein the organic light element
comprises an anode, a cathode, an electron  injecting region in contact
with the cathode, and an organic compound film provided between  the anode
and the electron injecting region; wherein the organic compound film
comprises a hole transporting region  comprising a hole transporting
material and an electron transporting region comprising an  



electron transporting material; and wherein a mixed region comprising both
the hole transporting material and the  electron transporting material is
provided between the hole transporting region and the electron
transporting region. 72 II IIIIII IIIIII "III IIII' II IIII 76. A display
device according to claim 40, wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation
state, wherein the organic light element comprises an anode, a cathode, an
electron  injecting region in contact with the cathode, and an organic
compound film provided between  the anode and the electron injecting
region; wherein the organic compound film comprises a hole transporting
region  comprising a hole transporting material and an electron
transporting region comprising an  electron transporting material; and
wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 77. A display
device according to claim 41, wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation
state, wherein the organic light element comprises an anode, a cathode, an
electron  



injecting region in contact with the cathode, and an organic compound film
provided between  the anode and the electron injecting region;* wherein the
organic compound film comprises a hole transporting region  comprising a
hole transporting material and an electron transporting region comprising
an  electron transporting material; and 73  bI1111111lhI IIIIIIIIII~~IIII C
wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 78. A display
device according to claim 42, wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element for exhibiting light emission from a singlet excitation
state, wherein the organic light element comprises an anode, a cathode, an
electron  injecting region in contact with the cathode, and an organic
compound film provided between  the anode and the electron injecting
region; wherein the organic compound film comprises a hole transporting
region  comprising a hole transporting material and an electron
transporting region comprising an  electron transporting material; and
wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 



79. A display device according to claim 34, wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element for exhibiting light emission from a singlet
excitation state, wherein the organic light element comprises an anode, a
cathode, a hole  injecting region in contact with the anode, an electron
injecting region in contact with the  74 illilll 111111 IIIII IIIII II IIII
M S +- cathode, and an organic compound film provided between the hole
injecting region and the  electron injecting region; wherein the organic
compound film comprises a hole transporting region  comprising a hole
transporting material and an electron transporting region comprising an
electron transporting material; and wherein a mixed region comprising both
the hole transporting material and the  electron transporting material is
provided between the hole transporting region and the electron
transporting region. 80. A display device according to claim 35, wherein at
least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode, a hole  injecting region in contact with the
anode, an electron injecting region in contact with the  cathode, and an
organic compound film provided between the hole injecting region and the  



electron injecting region; wherein the organic compound film comprises a
hole transporting region  comprising a hole transporting material and an
electron transporting region comprising an  electron transporting material;
and wherein a mixed region comprising both the hole transporting material
and the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. -- - - 75
I!IIIIIIIli III11 Ilili II IIII 81. A display device according to claim 36,
wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode. a hole  injecting region in contact with the
anode, an electron injecting region in contact with the  cathode, and an
organic compound film provided between the hole injecting region and the
electron injecting region; wherein the organic compound film comprises a
hole transporting region  comprising a hole transporting material and an
electron transporting region comprising an  electron transporting material;
and wherein a mixed region comprising both the hole transporting material
and the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 82. A display
device according to claim 37, 



wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode, a hole  injecting region in contact with the
anode, an electron injecting region in contact with the  cathode, and an
organic compound film provided between the hole injecting region and the
electron injecting region; 76 IIIJIIllflllliII IIliIII1!II * C L M S
wherein the organic compound film comprises a hole transporting region
comprising a hole transporting material and an electron transporting region
comprising an  electron transporting material; and wherein a mixed region
comprising both the hole transporting material and the  electron
transporting material is provided between the hole transporting region and
the electron  transporting region. 83. A display device according to claim
38, wherein at least one of the organic light emitting element for green
color light  emission and the organic light emitting element for blue color
light emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode, a hole  injecting region in contact with the
anode, an electron injecting region in contact with the  cathode, and an
organic compound film provided between the hole injecting region and the
electron injecting region; wherein the organic compound film comprises a
hole transporting region  



comprising a hole transporting material and an electron transporting region
comprising an  electron transporting material; and wherein a mixed region
comprising both the hole transporting material and the  electron
transporting material is provided between the hole transporting region and
the electron  transporting region. 84. A display device according to claim
39,  77  111111111111111111111111111111:: C L M S wherein at least one of
the organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element for exhibiting light emission from a singlet
excitation state, wherein the organic light element comprises an anode, a
cathode, a hole  injecting region in contact with the anode, an electron
injecting region in contact with the  cathode, and an organic compound film
provided between the hole injecting region and the  electron injecting
region; wherein the organic compound film comprises a hole transporting
region  comprising a hole transporting material and an electron
transporting region comprising an  electron transporting material; and
wherein a mixed region comprising both the hole transporting material and
the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 85. A display
device according to claim 40, wherein at least one of the organic light
emitting element for green color light  



emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the -organic light
element comprises an anode, a cathode, a hole  injecting region in contact
with the anode, an electron injecting region in contact with the  cathode,
and an organic compound film provided between the hole injecting region and
the  electron injecting region; 78 I iiji ~III IIII~ II II wherein the
organic compound film comprises a hole transporting region  comprising a
hole transporting material and an electron transporting region comprising
an  electron transporting material; and wherein a mixed region comprising
both the hole transporting material and the  electron transporting material
is provided between the hole transporting region and the electron
transporting region. 86. A display device according to claim 41, wherein at
least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode, a hole  injecting region in contact with the
anode, an electron injecting region in contact with the  cathode, and an
organic compound film provided between the hole injecting region and the
electron injecting region; wherein the organic compound film comprises a
hole transporting region  comprising a hole transporting material and an
electron transporting region comprising an  



electron transporting material; and wherein a mixed region comprising both
the hole transporting material and the  electron transporting material is
provided between the hole transporting region and the electron
transporting region. 87. A display device according to claim 42,  79  * C L
M S wherein at least one of the organic light emitting element for green
color light  emission and the organic light emitting element for blue color
light emission is an organic light  emitting element for exhibiting light
emission from a singlet excitation state, wherein the organic light element
comprises an anode, a cathode, a hole  injecting region in contact with the
anode, an electron injecting region in contact with the  cathode, and an
organic compound film provided between the hole injecting region and the
electron injecting region; wherein the organic compound film comprises a
hole transporting region  comprising a hole transporting material and an
electron transporting region comprising an  electron transporting material;
and wherein a mixed region comprising both the hole transporting material
and the  electron transporting material is provided between the hole
transporting region and the electron  transporting region. 88. A display
device according to claim 52, wherein a concentration of the hole
transporting material in the mixed region decreases while a concentration
of the electron  transporting material in the mixed region increases in the
direction from the anode toward the  cathode. 



89. A display device according to claim 61, wherein a concentration of the
hole  transporting material. in the mixed region decreases while a
concentration of the electron  transporting material in the mixed region
increases in the direction from the anode toward the  cathode. 80
111111111111111111 Iltll Il 1111 C L M 90. A display device according to
claim 70, wherein a concentration of the hole  transporting material in the
mixed region decreases while a concentration of the electron  transporting
material in the mixed region increases in the direction from the anode
toward the  cathode. 91. A display device according to claim 79, wherein a
concentration of the hole  transporting material in the mixed region
decreases while a concentration of the electron  transporting material in
the mixed region increases in the direction from the anode toward the
cathode. 92. A display device according to claim 52, wherein the mixed
region has a thickness  in a range of 10 nm to 100 nm. 93. A display device
according to claim 61, wherein the mixed region has a thickness  in a range
of 10 nm to 100 nm. 94. A display device according to claim 70, wherein the
mixed region has a thickness  in a range of 10 nm to 100 nm.' 95. A display
device according to claim 79, wherein the mixed region has a thickness  in
a range of 10 nm to 100 nm. 96. A display device according to claim 52,
wherein a material for exhibiting light  



emission is added to the mixed region. 81  ~IIIIIIIIIIII1 L M !!IIIIIIIiIII
S 97. A display device according to claim 61, wherein a material for
exhibiting light  emission is added to the mixed region. 98. A display
device according to claim 70, wherein a material for exhibiting light
emission is added to the mixed region. 99. A .display device according to
claim 79, wherein a material for exhibiting light  emission is added to the
mixed region. 100. A display device according to claim 52, wherein a
material for exhibiting light  emission is added to a part of the mixed
region. 101. A display device according to claim 61, wherein a material for
exhibiting light  emission is added to a part of the mixed region. 102. A
display device according to claim 70, wherein a material for exhibiting
light  emission is added to a part of the mixed region. 103. A display
device according to claim 79, wherein a material for exhibiting light
emission is added to a part of the mixed region. 104. A display device
according to claim 34,  82 ~!lIIli Iillll OIO ~li~i II ills a s wherein at
least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color tight
emission is an organic light  



emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organic compound
film provided  between the hole injecting region and the cathode; and
wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed
between the hole  injecting region and the organic compound film. 105. A
display device according to claim 35, wherein at least one of the organic
light emitting element for green color light  emission and the organic
light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organic compound
film provided  between the hole injecting region and the cathode; and
wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed
between the hole  injecting region and the organic compound film. 106. A
display device according to claim 36,  83  I'lll' II~II'~~II 1III~ II II'~
L wherein at least one of the organic light emitting element for green
color light  emission and the organic light emitting element for blue color
light emission is an organic light  emitting element exhibiting light
emission from a singlet excitation state. 



wherein the organic light emitting element comprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organic compound
film provided  between the hole injecting region and the cathode; and
wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed
between the hole  injecting region and the organic compound film. 107. A
display device according to claim 37, wherein at least one of the organic
light emitting element for green color light  emission and the organic
light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organic compound
film provided  between the hole injecting region and the cathode; and
wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed
between the hole  injecting region and the organic compound film. 108. A
display device according to claim 38,  84  C L wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element exhibiting light emission from a singlet excitation
state. wherein the organic light emitting element comprises an anode, a
cathode, a  hole injecting region in contact with the anode, and an organic
compound film provided  



between the hole injecting region and the cathode; and wherein a mixed
region comprising a material included in the hole injecting  region and a
material included in the organic compound film is formed between the hole
injecting region and the organic compound film. 109. A display device
according to claim 39, wherein at least one of the organic light emitting
element for green color light  emission and the organic light emitting
element for blue color light emission is an organic light  emitting element
exhibiting light emission from a singlet excitation state, wherein the
organic light emitting element comprises an anode, a cathode, a  hole
injecting region in contact with the anode, and an organic compound film
provided  between the hole injecting region and the cathode; and wherein a
mixed region comprising a material included in the hole injecting  region
and a material included in the organic compound film is formed between the
hole  injecting region and the organic compound film. 110. A display device
according to claim 40,  85  1111111 IIIIII IIIII IIIII II IIII3 * C L
wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color light
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, a  hole injecting region in contact with the
anode, and an organic compound film provided  between the hole injecting
region and the cathode; and 



wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed
between the hole  injecting region and the organic compound film. 111. A
display device according to claim 41, wherein at least one of the organic
light emitting element for green color light  emission and the organic
light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
hole injecting region in contact with the anode, and an organic compound
film provided  between the hole injecting region and the cathode; and
wherein a mixed region comprising a material included in the hole injecting
region and a material included in the organic compound film is formed
between the hole  injecting region and the organic compound film. 112. A
display device according to claim 42,  86 IIIIIII 111111 IIIII IIIII II
IIII L M S wherein at least one of the organic light emitting element for
green color light  emission and the organic light emitting element for blue
color light emission is an organic light  emitting element exhibiting light
emission from a singlet excitation state, wherein the organic light
emitting element comprises an anode, a cathode, a  hole injecting region in
contact with the anode, and an organic compound film provided  between the
hole injecting region and the cathode; and wherein a mixed region
comprising a material included in the hole injecting  



region and a material included in the organic compound film is formed
between the hole  injecting region and the organic compound film. 113. A
display device according to claim 34, wherein at least one of the organic
light emitting element for green color light  emission and the organic
light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
hole transporting region comprising a hole transporting material, and a
light emitting region,  and wherein a mixed region comprising the hole
transporting material and a  material included in the light emitting region
is formed between the hole transporting region  and the light emitting
region. 114. A display device according to claim 35,  87 ill 1111 111 111
iilli llill 11 ill! c L N s wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode. a cathode, a
hole transporting region comprising a hole transporting material, and a
light emitting region,  and wherein a mixed region comprising the hole
'transporting material and a  material included in the light emitting
region is formed between the hole transporting region  



and the light emitting region. 115. A display device according to claim 36,
wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color light
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, a  hole transporting region comprising a
hole transporting material, and a light emitting region,  and wherein a
mixed region comprising the hole transporting material and a  material
included in the light emitting region is formed between the hole
transporting region  and the light emitting region. 116. A display device
according to claim 37,  88 11111111 111111 IIIII 11111 II 1111 C L M s
wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color light
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, a  hole transporting region comprising a
hole transporting material. and a light emitting region,  and wherein a
mixed region comprising the hole transporting material and a  material
included in the light emitting region is formed between the hole
transporting region  and the light emitting region. 



117. A display device according to claim 38, wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element exhibiting light emission from a singlet excitation
state, wherein the organic light emitting element comprises an anode, a
cathode, a  hole transporting region comprising a hole transporting
material. and a light emitting region,  and wherein a mixed region
comprising the hole transporting material and a  material included in the
light emitting region is formed between the hole transporting region  and
the light emitting region. 118. A display device according to claim 39,  89
II II  IIi'IIO'tIIIIiII!lj! wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
hole transporting region comprising a hole transporting material, and a
light emitting region,  and wherein a mixed region comprising the hole
transporting material and a  material included in the light emitting region
is formed between the hole transporting region  and the light emitting
region. 119. A display device according to claim 40, 



wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color Iight
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, a  hole transporting region comprising a
hole transporting material, and a light emitting region,  and wherein a
mixed region comprising the hole transporting material and a  material
included in the light emitting region is formed between the hole
transporting region  and the light emitting region. 120. A display device
according to claim 41,  90 ~1Ill I  tttimikiI1I1 S wherein at least one of
the organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element exhibiting light emission from a singlet excitation
state. wherein the, organic light emitting element comprises an anode, a
cathode, a  hole transporting region comprising a hole transporting
material, and a light emitting region,  and wherein a mixed region
comprising the hole transporting material and a  material included in the
light emitting region is formed between the hole transporting region  and
the light emitting region. 121. A display device according to claim 42,
wherein at least one of the organic light emitting element for green color
light  



emission and the organic light emitting element for blue color light
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, a  hole transporting region comprising a
hole transporting material, and a light emitting region,  and wherein a
mixed region comprising the hole transporting material and a  material
included in the light emitting region is formed between the hole
transporting region  and the light emitting region. 122. A display device
according to claim 34,  91  III 111111 C L M S wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is an organic
light  emitting element exhibiting light emission from a singlet excitation
state, wherein the organic light emitting element comprises an anode, a
cathode, a  light emitting region, and an electron transporting region
comprising an electron transporting  material wherein a mixed region
comprising the electron transporting material and a  material included in
the light emitting region is formed between the electron transporting
region  and the light emitting region. 123. A display device according to
claim 35, wherein at least one of the organic light emitting element for
green color light  emission and the organic light emitting element for blue
color light emission is an organic light  



emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
light emitting. region, and an electron transporting region comprising an
electron transporting  material wherein a-mixed region comprising the
electron transporting material and a  material included in the light
emitting region is formed between the electron transporting region  and the
light emitting region. 124. A display device according to claim 36, 92 I
IIIIIII IIIIII IIJ IIII iillll wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
light emitting region, and an electron transporting region comprising an
electron transporting  material wherein a mixed region comprising the
electron transporting material and a  material included in the light
emitting region is formed between the electron transporting region  and the
light emitting region. 125. A display device according to claim 37, wherein
at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, a  light emitting region. and an electron
transporting region comprising an electron transporting  



material wherein a mixed region comprising the electron transporting
material and a  material included in the light emitting region is formed
between the electron transporting region  and the light emitting region.
126. A display device according to claim 38, 93 _  l
Il1I1111IIII111111111111I 1111 wherein at least one of the organic light
emitting clement for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
light emitting region, and an electron transporting region comprising an
electron transporting  material wherein a mixed region comprising the
electron transporting material and a  material included in the light
emitting region is formed between the electron transporting region  and the
light emitting region. 127. A display device according to claim 39, wherein
at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, a  light emitting region, and an electron
transporting region comprising an electron transporting  material - wherein
a mixed region comprising the electron transporting material and a  



material included in the light emitting region is formed between the
electron transporting region  and the light emitting region. 128. A display
device according to claim 40,  94 I!IIIII 111111 IIIII Illll II llll C L M
S wherein at least one of the organic light emitting element for green
color light  emission and the organic light emitting element for blue color
light emission is an organic light  emitting element exhibiting light
emission from a singlet excitation state, wherein the organic light
emitting element comprises an anode, a cathode, a  light emitting region,
and an electron transporting region comprising an electron transporting
material wherein a mixed region comprising the electron transporting
material and a  material included in the light emitting region is formed
between the electron transporting region  and the light emitting region.
129 A display device according to claim 41, wherein at least one of the
organic light emitting element for green color light  emission and the
organic light emitting element for blue color light emission is. an organic
light  emitting element exhibiting light emission from a singlet excitation
state, wherein the organic light emitting element comprises an anode, a
cathode, a  light emitting region, and an electron transporting region
comprising an electron transporting  material wherein a mixed region
comprising the electron transporting material and a  material included in
the light emitting region is formed between the electron transporting
region  



and the light emitting region. 130. A display device according to claim 42,
95 I!IIIIJIIIIILI liii) IIIIIII I!II s wherein at least one of the organic
light emitting element for green color light  emission and the organic
light emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode, a
light emitting region, and an electron transporting region comprising an
electron transporting  material wherein a mixed region comprising the
electron transporting material and a  material included in the light
emitting region is formed between the electron transporting region  and the
light emitting region. 131. A display device according to claim 34, wherein
at least one of the organic light emitting element for green color light
emission and the organic light emitting element for blue color light
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, an  electron injecting region in contact
with the cathode, and an organic compound film provided  between the
electron injecting region and the anode; and wherein a mixed region
comprising a material included in the electron injecting  region and a
material included in the organic compound film is formed between the
electron  injecting region and the organic compound film. 



132. A display device according to claim 35,  96  L!IIlli 1111111ll I II111
II !II wherein at least one of the organic light emitting element for green
color light  emission and the organic light emitting element for blue color
light emission is an organic light  emitting element exhibiting light
emission from a singlet excitation state, wherein the organic light
emitting element comprises an anode, a cathode, an  electron injecting
region in contact with the cathode, and an organic compound film provided
between the electron injecting region and the anode; and wherein a mixed
region comprising a material included in the electron injecting  region and
a material included in the organic compound film is formed between the
electron  injecting region and the organic compound film. 133. A display
device according to claim 36, wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode.
an  electron injecting region in contact with the cathode, and an organic
compound film provided  between the electron injecting region and the
anode; and wherein a mixed region comprising a material included in the
electron injecting  region and a material included in the organic compound
film is formed between the electron  injecting region and the organic
compound film. 134. A display device according to claim 37,  97 



1 11 wherein at least one of the organic light emitting element for green
color light  emission and the organic light emitting element for blue color
light emission is an organic light  emitting element exhibiting light
emission from a singlet excitation state, wherein the organic light
emitting element comprises an anode, a cathode. an  electron injecting
region in contact with the cathode, and an organic compound film provided
between the electron injecting region and the anode; and wherein a mixed
region comprising a material included in the electron injecting  region and
a material included in the organic compound film is formed between the
electron  injecting region and the organic compound film. 135. A display
device according to claim 38, wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises-an anode, a cathode.
an  electron injecting region in contact with the cathode, and an organic
compound film provided  between the electron injecting region and the
anode; and wherein a mixed region comprising a material included in the
electron injecting  region and a material included in the organic compound
film is formed between the electron  injecting region and the organic
compound film. 136. A display device according to claim 39,  98  I~l'I 1
I~~II II I~'~ 11111111111 L M s 



wherein at least one of the organic light emitting element for green color
light  emission and the organic light emitting element for blue color light
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, an  electron injecting region in contact
with the cathode, and an organic compound film provided  between the
electron injecting region and the anode; and wherein a mixed region
comprising a material included in the electron injecting  region and a
material included in the organic compound film is formed between the
electron  injecting region and the organic compound film. 137. A display
device according to claim 40, wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode,
an  electron injecting region in contact with the cathode, and an organic
compound film provided  between the electron injecting region and the
anode; and wherein a mixed region comprising a material included in the
electron injecting  region and a material included in the organic compound
film is formed between the electron  injecting region and the organic
compound film. 138. A display device according to claim 41,  99
IIIIIIIIUIIj 111 U IIII  C. L wherein at least one of the organic light
emitting element for green color light  



emission and the organic light emitting element for blue color light
emission is an organic light  emitting element exhibiting light emission
from a singlet excitation state, wherein the organic light emitting element
comprises an anode, a cathode, an  electron injecting region in contact
with the cathode, and an organic compound film provided  between the
electron injecting region and the anode; and wherein a mixed region
comprising a material included in the electron injecting  region and a
material included in the organic compound film is formed between the
electron  injecting region and the organic compound -film. 139. A display
device. according to claim 42, wherein at least one of the organic light
emitting element for green color light  emission and the organic light
emitting element for blue color light emission is an organic light
emitting element exhibiting light emission from a singlet excitation state,
wherein the organic light emitting element comprises an anode, a cathode.
an  electron injecting region in contact with the cathode, and an organic
compound film provided  between the electron injecting region and the
anode; and wherein a mixed region comprising a material included in the
electron injecting  region and a material included in the organic compound
film is formed between the electron  injecting region and the organic
compound film. 140. An organic light emitting element according to claim 1.
the organic light emitting  element is incorporated into one of the group
consisting of a video camera, digital camera,  mobile computer, personal
computer, and cellular phone. 100  IIIIII11IIlllf IIIIIIIIIIII!!II * C L M
S 



141. An organic light emitting element according to claim 2. the organic
light emitting  element is incorporated into one of the group consisting of
a video camera. digital camera.  mobile computer, personal computer, and
cellular phone. 142. An organic light emitting element according to claim
3, the organic light emitting  element is incorporated into one of the
group consisting of a video camera, digital camera,  mobile computer,
personal computer, and cellular phone. 143. An organic light emitting
element according to claim 4. the organic light emitting  element is
incorporated into one of the group consisting of a video camera, digital
camera,  mobile computer, personal computer, and cellular phone. 144. An
organic light emitting element according to claim 29. the organic light
emitting  element is incorporated into one of the group consisting of a
video camera, digital camera,  mobile computer, personal computer, and
cellular phone. 145. An organic light emitting element according to claim
30, the organic light emitting  element is incorporated into one of the
group consisting of a video camera, digital camera,  mobile computer,
personal computer, and cellular phone. 146. An organic light emitting
element according to claim 31, the organic light emitting  element is
incorporated into one of the group consisting of a video camera, digital
camera,  mobile computer, personal computer, and cellular phone. 101  i!.")
"III 11 I IIIL II IIII M s 147. An organic light emitting element according
to claim 32. the organic light emitting  element is incorporated into one
of the group consisting of a video camera, digital camera,  mobile
computer, personal computer, and cellular phone. 



148. An organic light emitting element according to claim 33. the organic
light emitting  element is incorporated into one of the group consisting of
a video camera, digital camera,  mobile computer, personal computer, and
cellular phone. 102 I IIIIIII IIIIII IIIII 11111 II IIII C L M S 




