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DESCRIPTION
ORGANIC LIGHT EMITTING DEVICE ARRAY

TECHNICAL. FIELD
The present invention relates to an organic light
emitting device array which has organic EL (organic

electroluminescence) devices for each emitting color.

More particularly, the'present.invention relates to an

organic light emitting device array for use in displays

capable of full color representation.

'BACKGROUND ART

Studies on'oréaﬁic EL de§ices are flourishing. An
active matrix drive is used for controlling the light—°
emission and non-emission of organic’EL devices.
Japanese Patent Application Laid-Open No. H08-054836
describes power electrodes, ordanic EL devices and TFTs
to control the light-emission and non-emission of
organic EL devices.

‘ Japanese Patent Application Laid;Open No. HO8-
054836 has an object‘to decrease the voltage applied to

a current-control type light emitting device and reduce

" power consumption. The problem to be solved so far has

been thus to reduce poWer consumption by decreasing the

voltage applied to light emitting devices. On the

other hand, the present inventors have paid attention
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to not raising power source voltage. Not raising power

source voltage (not set high) is important with a view

of achieving power consumption reduction.

Then, the present inventors have extensively
étudied and ndticed the following fact. That is, for
not raising the power source voltage (not setting high),
setting as equally as possible the driving voltages of

light emitting devices for each color is important.

DISCLOSURE OF THE INVENTION

It is an object of the present invention to
provide an organic light ‘emitting device array .in which
the driving voltéges of light emitting devices for éach
color are set as'edﬁally as possible.

The present invention provides an organic light
emitting device array which inclgdes organic light
emitting devices having each emitting color; the
organic light emitting'devices.each including a pair of
electrodés, a hole transport layer, a lightyemitting
layer and an electron transport layer; wherein

the hole trahsport layer contacts with the light
emitting layer; . |

the light emitting layer contacts with the
electron transport layer; and

the light emitting layer has a guest material
contained in a host material; wherein

each of the organic light emitting devices has
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an ionization potential difference of not more
than 0.2 eV between a material constituting the hole
transport layer and the host material and

an electron affinity difference of not more than

0.2 eV between a material constituting the electron

transport layer and the host material.

In the organic light emitting device array of the
present invention, since the driving voltages of light
emitting devices for each color can be set as equally‘
as possible (the botential difference among the devices
is'hot more than 1 V), there is no need for the power

voltage to be set high.

BRIEF DESCRI‘PTION O‘F THE DRAWINGS

FIG. 1 is an energy diagram of an organic light
emitting device of an organic light emitting device
array.

FIG. 2 is an illustrative view illustrating a
drive unit of a display of the active matrix type.

FIG. 3 is a sectional illustrative view.
illustrating an example of an organic light emitting

device of the active driving type using a TFT.

BEST MODE FOR CARRYING OUT THE INVENTION
The organic light emitting device array éccording
to the present invention has organic light emitting

devices having each emitting color; the organic light
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‘emitting devices each including a pair of electrodes, a

hole transport layer, a light emitting layer and an

electron trénsport layer; wherein

the hole transport layer contacts with the light
emitting layer;

the light emitting layer cbntacts with the
electron transport layer; and

the light emitting layer has a guest material
contained in a host material, wherein

each of the organic light emitting devices has

an ionization potential difference of not more
than 0.2 eV bétween a material constituting the hole
transport layer and the host material and

an electron affinity difference of not more than
0.2 eV between a material constituting the electron
transport layer and the host material.

The host material 1s a main ingredient

‘constituting a light emitting layer, and the guest

material is a sub-ingredient theredf.

Each ratio thereof’can:be determined based on
weight ratio or molar ratio, and an ingredient having a
higher ratio is a main ingredient. |

More specifically, the organic light emitting
dévice array according to the'present invention
includes devices to emit light of respective colors of

RGB (red, green and blue) and transistors to control

the light-emission and non-emission of the each device.
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An organic light emitting layer disposed between an
anode and a cathode includes, at least, a host material
and a guest material. The diffexencé in ionization -
potential between a hole transport layer and a host
material of the organic light emitting layver of any
organic light emitting device is not more than 0.2 eV.

The difference in electron affinity between an
electron transport layer and a hést material of an
organic light emitting layer of any organic light
emitting device is not more than 0.2 eV. The organic
light emitting device array according to thé present
embodiment is an organic ‘light emitting device array
characterlzed by such a constitution.

Accordlng to thlS constitution, there is no need
for the power source voltage to be set high. As a
result, the organic light emittipg device array can
also be utilized as a display part of ﬁobile displays,
which are especially small-sized.

FIG.'l is an energy diagram of an‘organic light
emitting device of an organic light emitting device
array according to the present embodiment. The
difference in ionization potential between a host
material of an organic light emittiﬁg layer and a hole
transport material and the difference in electron
affinity between a host material of an organic light
emitting layer and an electron transport material are

illustrated with arrows in the figure, respectively.
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Light of céiofs different from each other emitted
from érganic light emitting devices is emitted from the
respective minimun units-includiﬁg'aﬁ organic light
emitting device and a transistor (for example, TET).

5.  The value of the potential of the minimum unit is
determinéd by a difference between a power source
potential (Vcc) and a ground potential (CGND).

Thevpower source potentials have the same value
when one electrode (for example, upper electrode) of én

10 opposing pair of electrodes is common in all devices.

When an organic‘light emitting device4array is
fabricated, transistors that the respeétive minimum
units have are fabricated so as to have the same
properties in the'séme plane. That is, the transistors

15 are so fabricated that the difference in emitting color
does not cause a aifference in their properties.

Namely, respective minimum units érranged for
each emitting qolor havé the same power source
potentiai, the same ground potential and the‘same

20 transistor properties.

In an organic light emitting device array
according to the present embodimenf, the driving
potentials of organic light emitfing devices arranged
for each emitting color are set within 1 V among one

25 another. |
In coﬁventional organic light emitting device

arrays, although respective minimum units arranged for
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"each emitting color have the same power source

poteﬁﬁial, the same ground potential, and the same
transistor propertiés,'the difference in driving
potential is not less than 1 V among reséective
emitting colors. .

In this case, there is a need for détermining
properties of transistors based on the device which has
the highest dri&ing potential. This will be more
specifically described.

"ysd" refers to a source-drain potential of a
transistor in a minimﬁm unit, and "VE" refers to a
driving potential of an organic,light'emitting,device;
then, the following equation holds.

Vece—CGND ;'Vf;Vsd = const.

When the driving potenﬁial VE of an organic light
emitting device is high, Vsd is low. In such case,
when Vsd becomes too low, the transistor cannot allow a
desired current to flow due to the V-I characteristic
of the tiansistor.

One example of this includes the early effect.

For allowing a desired current to flow, when the
driving potential Vf is high, there is a need for the
value of Vcc to be set high.

| That is, when the values of Vcc are set to bela
common one in all devices, Vcc is set based on a device
which emits a color of a high driving voltage.

In other words, even for a device which emits a
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color of a iow,driving Voltage,-the value. of Vcc is
als§4set high.

- The present inventors have noticed this fact and
that by making the driving voltages of respective
organic light emitting devicesvfor each emitting color
to be as ciqse as possible to one another, setting the
power source'potential‘too high can. be avoided.

Further, the present inventors have found that
the difference in driving voltages of organic light
emitting devices from one anofher is favorably within 1
. :

‘The difference between the driving voltages of
the respective devices is important, and the value of
the driving voltagé'can be any valué. The upper limit
of the value of the driving voltage is not more than 7
V, and further favorably not more thah 4 V in view of

the power consumption reduction. The lower limit of

~ the value of the driving voltage‘is not less than 2 V.

For making the difference between fhe‘driving
voltages of organié light emitting devices to be as
small as possible, the present inventor has paid
attention to an organic light emitting layer including
at least a host material and a gusest material. Then,
the present inventors have further paid attention to a
host material, a hole transport layer and an electron

transport layer of a light emitting device of each

color, to the ionization potentials of the host
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‘material and the hole transport layer, and to the

electron affinity of the host material and the electron
transport layer.

The host material means a material which does not
emit light with a peak wavelength and which is a main
ingredient of a light emitting layer out of the
ingredients constituting the light emitting layer.

The main ingredient means an ingredient
constituting a light emitting layer in a relatively
high content ratio in.terms of weight or molar rafio.

The holeAtransport layer means an ofgénic
compoupd layer disposed on the anode side out of the
organic compound layers disposed adjacent to the light
emitting layer. The ionization potential and electron
affinity of the holé transport layer mean the
ionization potential and electron affinity of a main
ingredient constituting the hole~trans§oft layer.

The electroh transport layer means an organic
compoundllayer disposed on the cathode side put of the
organic compound layers disposed adjacent to the light
emitting layer. The ionization potential and electron
affinity of the'electron transport layer mean the
ionization potential and electron affinity of a main
ingredient cohstituting the electron transport layer.

In the present invention, the difference in
ionization potentiél between a hole tfansport layer and

host materials of organic light emitting layers of all
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organic light emitting devices is determined.

4Herein, the materials of the hole transport
layers may'be the same oredifferent from one anotherAin
all organic light emitting devices.

In the present invention, the difference in
electron affinity between an electron transport layer
and host materials of organic light emitting layers of
all organic light emitting devices is determined.

Herein,‘the materials of the electron transport’
layers may be the same or different from one another in
all organic light emitting devices. |

At least one of the’hole transpoft layer and the
electron transport layer may be continuously disposed
in organic light'emitting devices which emit light of
colors different from one another. Namely, the same
material may be continuously disposed. Continuously
disposing the same material is favorable because it can
be simply manufactured. ‘

The hole fransport layer favorably further has a
function of blocking electrons and/or exitons. 1In
respective organic light emitting devices which emit
light of each color, the following relation favorably
holds:

(absolute value of the electron affinity of a
host material of an organic light emitting layer of any
organic light emitting device)-(absolute value of the

electron affinity of a hole transport layer)20.2 eV.
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- The electron transport layer favorabiy furthér
has é function of blocking holes and/or exitons. Also
in respective organic light emitting'devices which emit'
light of each color, the following relation favorably
holds:

(absolute value of the ionization potential bf a
host materialvof an organic light emittin§ layer of any
6rganic light emitting device)-(absolute value of the
ionizatioﬁ potential of an electron transport
layer)=0.2 eV..

The ionization potential specified in the present
iﬁventipn is defined in terms of an energy necessary
for releasing an electron on the level of HOMO (highesf
.occupied moleéular érbital) of a compound into the
vacuum level. On the other hand, the electron affinity
is defined in terms of an energy emitted at the time
when an electron on the vacuum lével drops to the level
of LUMO (lowest unoccupied molecular orbital) and is
stabilizéd. ‘

. The ionization potential can be directly measured
by UPS (ultraviolet photoelectron spectroscopy) or by a
low-energy electron spectrometer (spectrometer’s name:
AC-1, AC-2, AC-3, made By RIKEN KEBIKI, and the like).
It‘can also be determined from the measurement of
oxidation potential by cyclic voltammetry.

'In the present embodiments, the value of

ionization potential was measured by AC-1 of RIKEN
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KEIKI. .
‘The eiectron affinity is defined by the following
equation: | “
(electron affinity)=(ionization potential)-(band
© gap) .

The measurement of a band gap is conducted by,
for example, vapor-depositing an organic compound on a
glass into a thickness of about 50'nm; measuring an
absorption spectrum of the vapor-deposited film and
converting a wavelength Y (nm) of its absorption edge
into X (eV). The conversiontequation is X=1239.8/Y.

The electron affinity can also be determined from
the measurement of reduction potential by cyclic
voltammetry.'

In the present eﬁbodiments, a method was employed
in which the electron affinity was calculated from a
measured band gap through photoabsorption and the
above-mentioned ionization potential. The measurement
of absorbtion spectrum was performed using a
spectrophotometer U—30ld (médé by HITACHI HIGH-TECH
MANUFACTURING & SERVICE). |

A plurality of organic light emitting devices
that the organic light emitting device array of the

present invention has are favorably arranged two-

‘dimensionally in the same plane. The order of

arrangement of the respective organic light emitting

devices with respective emitting colors different from
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one another is suitably established. Théf is, when an
orgaﬁic light emitting device array capable of full
color represéntation is provided, the respective
organic light emitting devices are arranged for each
emitting color of red, green and blue. For example,
respective organic light emitting devices may be
arranged as a set for each emitting‘colpr of red, green
and blue to constitute a pixel.

Transistors that' the organic light emitting

device array of the present invention has are favorably

thin film transistors (TET) .

The values of gate voltage of the transistors

“that the organic light emitting device array of the

present invention hés may be.different or the same for
respective organic light emitting devices .for each
color, but are favorably set to be‘the same. The
values of gate voltage are favorably sét»in common
among the organic light emitting devices for each color
in organic light emitting device panels to perform
gradation representation by a duty drive.

"The driving potential of orgaﬁic light emitting
devices that the organic light emitting device array of
the present invention has is set as a driving potential
to, provide an emission brightness, - which has been
assigned to an organic light emitting device, for

example, based on a white light emission obtained by

organic light emitting devices which emit different
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colors. The white light 'emission in this case has a
white color, for example, specified in the range of
x=0.33+0.03 and 'y=0.33%0.03 on the CIE chromaticity
coordinate. -

Organic' light emitting devices that the organic
light emitting device array of the present invention
has have a pair of electrodes, and at least one of the
pair of electrodes is an electrode for extracting light
and is favorably transparent. |

The organic light emitting‘device array of the
present invention is favorably used as displaying parts
of displays for personal computers, televisions and the
like. It can also be used as displaying parts for
electrographic imaée formation devices and inkjet
printers. It can favorably be used as displaying parts
of imaging devices such as digiﬁal still cameras and
digital video cameras, which have an image pick-up unit.

‘Organic light emitting devices that the organic
light emitting device érray of the present invention
has .may have their layer structure suitably and
individually arranged for each emitting color. Foxr
example, they may have an electron injection layer and
a hole injection léyer. |

| Organic light emitting devices that the organic
light emitting device array of the present invention
has, when they are arranged on a base méterial,‘may

have a form in which light is extracted from the base
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material side or a form in which light is extracted
from the opposite side of the base material side.
The ofganic light emitting device array of the

present invention includes, at least, a red light

5 emitting device, a green light emitting device and a
blue light emitting device, aﬁd Eesides may further
include a white light emitting device.
Examples ‘

Hereinafter, the present invention will be

10 further specifically described by way of example§, but
the present invention is not limited thereto.

FIG. 2 is an illustrative view illustrating a
drive unit of a display of the active matrix type. on
the periphery of'thé panel iﬂside( a drive circuit

15 including a scan signal driver and a current supply
source, and a display signal input unit (referred to as
an image information supply unit), whiéh is an
inﬁormation signal driver, are arranged. Then,.they
are connécted to X-direction scanning lines referred to

20 as'gate lines, Y—direction wiring referred to as |
informatioﬁ line, énd current supply lines. The scan
signal driver sgquentially selects the gate scanning
lines, and in synchronization with this, image signals
are applied from the information signal driver. éixels

25 for display are arranged on nodes of gate lines and‘
information lines.

FIG. 3 is a sectional illustrative view of an
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example of an organic light emitting deviée of the
actife‘driving'type using a TFT, A polycrystalline
silicon p-Si layef is provided on a glass substrate,
and respective necessary impurities are selected and
doped in a channel, a drain and a source regions. A
gate electrode is prb&ided thereon through a gate
insulator film, and a drain electrode and a.source
electrode to be connected to the drain région and the
source region are formed, respectively. The drain
electrode and a pixel electrgde are connected thfough a
contact hole bored in the intervening insulator film.

An organic light emitting layer is formed on the
pixel electrodé, and a cathode is then laminated to
obtain an organic light emitting device of the'aétive
type. In present examples, the pixel electrode was
made as an anode by depositing a transparent electrode
including Cr and a 60-nm IZ0 (a compound of zinc oxide
and indium oxide) by sputtering. The Cr layer and IZO
were patﬁerned to make the anode. A display of 100x100
dots.was made with a pixel size of a Cr/IZ0O anode of 60
pm x 90 pm and an interval of 40 pm between pixels.
<FExample 1>

A TFT substrate having the above-mentioned
structure was prepared, and a film was deposited by
vacuum depositibn using Compound 1 represented by the
structural formula shown below as a hole transport

material. The film was deposited under conditions of a
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vacuum of 5.0x10~5 Pa and a film deposition rate of 0.1
to 0.2 nm/sec. The thickness of the formed hole
transport layer was 20 nm. ‘

(Chemical Formula 1)

ﬁm&&\‘j\
Q;(\‘

g st s e v
¥

‘Compound 1 (ionization potential: -5.50 eV, electron

5' affinity: ~2.49 eV)
(Férmation of a red light emitting layer)

First, a vapor deposition mask was prepared whose
openings were positioned only at lower electrodes which
were intended tO'beéome red light emitting parts among

10 a large number of lower electrodes to be a constituting ‘
element of pixels arranged two-dimensionally, and the
lower eleétrodes and the openingé of tﬁe Qapor‘
deposition mask were aligned. N

Coﬁpound 2 as a host represented by the

15 structural formula shown below and Compound 3
represented by the structural formula shown below were
co—deposited-(wgight ratio of 93:7) to provide a light

emitting layer of 25 nm in thickness.
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(Chemical Formula 2)

Compound 2 (ionization potential: -5.58 eV,‘electron

affinity: -2.56 eV)

(Chemical Formula 3)

Compound 3

(Formation of a green light emitting léyer)

A vapor deposition mask was prepared whose
openings-weré positioned only at green light emitting
parts among a large number of pixels arranged as in the
formation of a red light emitting layer.

Then, Compound 4 as a host of a light emitting

layer represénted below and Compound 5 having light

emissivity represented below were co—déposited (welght

ratio of 90:10) to provide a light emitting layer of 25

nm.



WO 2007/111153 PCT/JP2007/055308
19

10

(Chemical Formula 4)

Compound 4 (ionization potential: -5.57 eV, electron
affinity: =2.54 eV)

(Chemical Formula 5)

Compound 5

(Formation of a blue light émitting layer)
A vapor deposition mask was prepared whose

openings were positioned only at blue light emitting

parts among a large number of‘pixels arranged as in the

formation of a red light emitting layer.

Then, Compound 6 as a host of a light emitting
layer represented below and Compougd 7 having light
emissivity represented below were co-deposited (weight
ratio of 90:10) to provide‘a‘light emitting layer of 25

nm.
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(Chemical Formula 6)

Compound 6 (ionization poténtial: -5.70 eV,
electron affinity:A—2.78 eV)

(Chemical Formula 7)

Compound 7

5 (Formation of an electron transport layer and an
electron injection layer)

First, vapor deposition was adapted to be
performed on the whole surface of the pixel region by
removing the vapor deposition mask.

10 - . Compound 8 represented below was deposited as an
electron transport layer to provide an electron

transport layer of 10 nm.



WO 2007/111153 PCT/JP2007/055308

10

15

20

21

(Chemical Formula 8)

Compound 8 (ionization potential: -5.86 eV, electron
affinity: -2.74 eV)

Then, metal cesium enclosed in an alkali
dispenser and Compound 8 were co-deposited (weight
ratio of 90:10) to provide an electron injection layer
of 40 nm.

(Formation of a cathode)

A substrate on which an organic compound layer
has been deposited was moved to a DC sputtering device
(OSAKA VACUUM), and a film of indium tin oxide (ITO) of
2,000 angstroms was formed on the organic compound
layer by sputtering to provide a transparent cathode
for extracting emitted light. As a sputtering gas, a
mixed gas of argon and oxygen (in volume iatio,
argon:oxygen = 200:1) was used; the pressure was 0.3
Pa: and the DC output was 40 W.

As above, an organic EL device of RGB having TETs
was obtained.

After the device was fabricated, the device and-a

glass substrate were laminated and sealed with a UV

SUBSTITUTE SHEET (RULE26)
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curable resin in a glove box of a dew point of not more

than —90°C.

Thus, a top emission type RGB full color organic
EL panel was obtained in which the hole injection layer,
hole transport layer, light emitting layer, electron
transport layer, organic qompound layer and transparent
cathode were provided on the TFT substrate.

- The RGB of the full color display were lit to

emit whité light. ~

The white color was obtained at a brightness of
R:G:é = 3:6:1,‘and the values on ﬁhe CIE chromaticity
coordinaFe were x=0.3 and y=0.32.

The red light emission was observed with a
maximum emission’wévelength of 620 nﬁvat an emission

brightness of 300 cd/m2, and the voltage applied to the

. device was 3.6 V.

The green light emission was observed with a

‘maximum emission waveléngth of 520 nm at an emission

brightnéss of 600 cd/m2, and the voltage applied to the
device was 3.4 V.

The blue light emission was observed with a
maximum emission wavelength of 460 nm at an emission
brightness of 100 cd/m2, and the voltage applied to the
device was 3.2 V.

Characteristics of each of the RGB devices and

energy gap values of ionization potentials and electron

affinities of light emitting layer/hole transport layer
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and light emitting layer/electron ﬁranspoft layer, are
shown in Table 1.

As described above, the devices of the present
examples could be driven at a low voltage of not more
than 4 V for.all of RGB. The variation of the driving
voltages for each of the RGB devices when white light
was emitted was 0.4 V, which fell under within 1 V..

The pixels of RGB were driven at a constant
current with the above;mentioned initial brightness tb
measure the brightness half-life times, which were not
less than 10,000 h for all colors. Since all the |
materials used in the present examples had glass
transition temperatures of not less than 130°C, the
full color display had 2 high thermal resistance and
could endure a long usage in cars.
<Example 2>

A hole transport layer was‘deposited on the TFT
substrate used iﬁ’Example 1 using Compound 9
represenﬁed by the structural formula shownybelow as in
Example 1. The thickngss of the formed hole transport

layer was 20 nm.
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(Chemical Formula 9)

. ) 4
e i O
Compound 9 (ionization potential: -5.48 eV,

electron affinity: -2.36 eV)

A red iight emitting layer and a green light
_emitting layer were prepared as in Example 1.
5 (Formation of a blue light emitting’layer)
Almask for blue was put, and'Compound 2 used in
Example 1 was used as a host for blue. Compound 2 was
co-deposited with éompound 7 having light emissivity as
a dopant used in Exaﬁple 1 (weight ratio of 90:10) to
10 provide a light emitting layer of 25 um.
(Formation of an electron transport laYer and an
electron injection layer)
Aé in Example 1, after the deposition mask was
removed, and vapor deposition was adapted to be
15 performed on the whole surface of the pixel region,
Compound 10 represented by the structural formula shown
below was deposited to provide an electron transport

layer of 10 nm.
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(Chemical Formula 10)

Further, metal cesium enclosed in an alkali
dispenser and Compound 10 were co-deposited (weight
ratio of 90:10) to provide an electron injection layer
of 40 nm.

Then, a cathode was provided as in Example 1, and
sealing was performed as in Example 1, thereby
obtaining an organic EL display whose electron
transporf layer was common among RGB. Characteristics
of the obtained devices and values of the band gaps are
shown in Table 1.

The ionization potential difference of light
emitting layer/hole trahsport layer and the electron
affinity difference of light emitting layef/electron
téansport layer both fell under within 0.1 eV,
exhibiting Very‘smooth injection of carriers into the
light emitting layer.

Since the electron affinity of the hole transport
layer was shallower than that of the light emitting
layer by not less than 0.2 eV, electrons injected into
the light emitting layer were efficiently recombined in

the light emitting layer without leaking into the hole

SUBSTITUTE SHEET (RULEZ6)
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transport layer, exhibiting a high emissién efficiency.

On the other hand, since the ionizatioﬁ potential
of the lightkemittiﬁg layer wés dee@ér than that of the °
electron tiansport layer by not less than 0.2 eV, holes
injected into ‘the light emitting layer'were efficiently
recombined in the light emitting layer withﬁut leaking
into the electron transport layer, exhibiting a high
emission efficiency.

From the above result, the driving voltage
applied on the devices when the‘devices are made to

emit light in the same brightness is further reduced as

'compared with Example 1, enabling suppression of the

power of the power source of the TFT. Since the
voltage difference between RGB decreased to 0.1 V, the
bfightness variation when the TFTs are driven is
remarkably reduced. The values on the CIE chromaticity
coordinate when RGB were made termit,Qith the
brightnesses in Table 1 were x=0.31 and y=0.34, which
was a faﬁorable white color.
<Comparative Example 1>

An organic EL panel similar to that of Example 1
was‘fabricated,'but using Compound 11 represented by
the structural formula shown below in place of the hole

tfansport material used in Example 1.
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(Chemical Formula 11)

H3C CHs

oo / ate

Compound 11 (ionization potential: -5.35 eV, electron

affinity: -2.27 eV)

Characteristics of the obtained devices and the
values of the band gaps are shown in Table 1. The gaps
of ionization potential between the hole transport
layer and the light emitting layer enlarged, and
consequently the hole injectability decreased, thereby
raising the voltage and increasing the voltage
variation among RGB (maximum of 1.1 V).
<Comparative Example 2>

An organic EL‘panel similar to that of Example 1
was fabricated, but using Compound 12 represented by
the'structural formula shown below in place of the

electron transport material used in Example 1.

SUBSTITUTE SHEET (RULE26)
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(Chemical Formula 12)

Compound 12 (ionization potential: -5.70 eV,

electron affinity: -2.92 eV)

Characteristics of the obtained devices and the
band gaps are shown in Table 1. The gaps of electron
affinity between the electron transport layer and the
light emitting layer enlarged, and consequently the
electron injectability into the light emitting layer
decreased, thereby remarkably raising the voltage.
Further, since the gap of ibnization potential between
the light emitting layer and the‘electfon transport
layer was small, holes leaked into the electron
transpor£ layer, thereby decreasing the emission
efficiency. As a result, the voltage variation among
RGB when the devices were made to emit white light

exceeded 1 V {(maximum of 1.3 V).
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Table 1
Ionization [Electron Drivin Electron |Ionization
potential |affinity volt; g affinity |potential
gap (eV) fgap (eV) [ i) 9 lgap (eV) |gap (eV)
between between between  |pbetween  [Light
R: 300 : .
hole electron hole electron |emission
. cd/m2 o
transport [transport].. : transport [transport |efficiency
G: 600
layer and [|layer andcd/m2 layer and [layer and [(cd/A)
light light Light 1ight
X . : . B: 100 : , : .
emitting emitting emitting [emitting
cd/m2
layer layer layer layer
R 10.08 0.18 3.6 0.07 0.30 16.3
Example 1jG |0.07 0.20 3.4 0.05 0.29 13.5
B (0.20 0.04 3.2 0.29 0.18 4.5
R [0.10 0.07 3.2 0.24 0.22 20.3
Example 2|G [0.09 0.09 3.1 0.24 0.22 15.4
B |0.10 0.07 3.1 0.24 0.22 4.1
Compara- [R {0.23 0.18 4.4 0.29 0.28 16.0
tive G 10.22 0.20 3.9 6.27 0.29 12.0
Example 1B [0.23 0.18 3.7. 0 29 0.28 3.0
Compara- |R |0.08 0.36 6.8 0.07 0.12 8.0
tive G [0.07 0.38 5.5 0.05 0.13 8.2
Example 2B {0.08 0.36 » 6.1 0.07 0.12 2.2
This application claims priority from Japanese

5 Patent Application No. 2006-087015 filed March 28, 2006,

which is hereby incorporatéd by reference  herein.
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CLAIMS

1. An organic light emitting deviée array
comprising organic light emitting devices having each
emitting color, the organic light emitting devices each

comprising a pair of electrodes, a hole transport layer,

a light emitting layer and an electron transport layer,

wherein

the hole transport layer contacts with the lighf
emitting layef;

the iight emitting layer contacts with the
electron fransport layer; and .

the light emitting layer has a guest material
contained in a hosf material, and wherein

each of the organic light emitting devices has

an ionization potential diﬁference}of not more
than 0.2 eV between a material constituting the ﬁole
transport layer and thé host material and

an-electron affinity difference of not more than
0.2 eV between a material constituting the electron
transport layer and the host material.

2. The organic light emitting device array
according to claim 1, wherein the absolute value of the
electron  affinity of the holeAtransport layer and the
absolute value of the electron affinity of the host
material of the organic light emitting layer oflany of

the organic light emitting devices satisfy
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(absolute value of the electron affinity of the
host material of the organic light emitting layer of
any of the organic lighE emitting dévices)—(absolute
value of the electron affinity of the hole transport
layer)=0.2 eV.

3. The organic light emitting device array
according to claim 1, wherein the absolute value of the
ionization potential of the electron transport layer‘
and the absolute vaiue'of the ionization potential of"
the host material of the organic light emitting layer
of any of the orgénic light emitting devices satisfy

(absolute value of ‘the ionization pofential of
the electron transport layer)—(absolute value of the
ionization potentiéi of the host material of the

organic light emitting layer of any of the organic

light emitting devices)=0.2 eV.
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