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Organic Light Emitting Device
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[BACKGROUND OF THE INVENTION]

An organic light emitting device is driven by providing a thin film
containing a luminous organic compound between an anode and a
cathode, applying a voltage between the electrodes, and injecting a
hole and an electron. The hole is recombined with the electron in
the device to produce an exciton (excited state) of the luminous
organic compound, and the organic light emitting device uses the
emitted light when the exciton returns to a ground state.

Japanese Patent Application Laid-Open No. 2007-70352 discloses that
a specific aryl amine compound having resistance to an oxidation
reaction is used for the purpose of ameliorating the deterioration.
In addition, another cause thereof may be the deterioration in a
material undergoing the excited state of the compound in the
emission layer. It is indicated, in Journal of Applied Physics 101,
024512 (2007), that a reaction mediated by the excited state is a
factor of the material deterioration.

However, even if the resistance to oxidation and reduction of the
compound and the stability at the excited state are ameliorated, the
continuous driving durability has not been sufficient in practical use
by conventional technologies.

[DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS]
The inventors of the present invention noticed the essence thereof.
That is, in an actual organic light emitting device, the radical cation
may be excited and deteriorated by emission of the light emitting
material generated in the emission layer. However, the inventors
considered that it was not main cause of the deterioration and the
radical cation was excited and deteriorated by the transfer of
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energy from the light emitting material at excited state to the
radical cation.

It is because the inventors considered that the fact that an energy
transfers from the light emitting material at excited state to the
radical cation may be more efficient and dominant than the fact
that the radical cation absorbs the emission from the light emitting
material (emission-reabsorption). The energy transfer also occurs
through the absorption of the radical cation as in the case of the
emission-reabsorption.

In particular, Foerster-type energy transfer from singlet excited state
where there is high energy may be important, because higher
energy of the radical cation at excited state is unstable and the
material deterioration tends to occur.

As described above, the inventors of the present invention
discovered that the excited state of the radical cation generated by
the energy transfer from the exciton (excited state) to hole (radical
cation state) was a route of deterioration. The present invention
suppresses the route of deterioration effectively by controlling the
materials constituting the emission layer, to thereby enable
improvement in the driving lifetime. In particular, when the energy
of the radical cation at excited state is high, the deterioration may
be remarkable. The deterioration causes a problem particularly in
the case of a blue light emitting device. Therefore, the present
invention is effective particularly in the case of a blue light
emitting device.

The blue light emission in the present invention refers to emission
which shows xy chromaticity coordinate in the range of blue in the
chromaticity segment of JIS standard (JIS Z8110).

In the present invention, attention is paid on a radical cation sate
of a material having the smallest ionization potential in the
emission layer, because the hole injected in the emission layer
electrify a material having the smallest ionization potential at high
probability.

In the organic light emitting device of the present invention, the
absorption spectrum in a radical cation state of the material having
the smallest ionization potential in the emission layer does not have
absorption peak in an emission wavelength region of the light
emitting material.

As a result, in the present invention, the deterioration may be



prevented by suppressing the energy transfer from the light
emitting material at excited state to the radical cation of the
material having the smallest ionization potential.

The fact that the absorption spectrum has an absorption peak
means that the excited state of the radical cation (ground state is
regarded as zero energy) is present in the energy corresponding to
the absorption peak. In the case where the absorption spectrum has
an absorption peak, the energy transfer from the light emitting
material to the radical cation occurs smoothly.

In addition, a radical cation absorption amount is preferably small
in the emission wavelength region. The preferable absorption
amount of the radical cation can be expressed, by attaching a unit,
as 10,000 L/(mol-cm) or less.

The light emitting material is a fluorescence light emitting material,
but the present invention has the same effect even with a
phosphorescence light emitting material.

Dopant concentration even in the general emission layer is
preferably 20% or more. Therefore, in the present invention as well,
the concentration of the material having the smallest ionization
potential is also preferably 20% or more for decreasing the hole
density. The material having a smallest ionization potential among
materials in the emission layer is a host material

According to the study of the inventors of the present invention, if

the electron affinity of the dopant material EAD has the following
relationship with the electron affinity of the host material (for
example, a material having the smallest ionization potential) EAH,
the electron-trapping performance becomes remarkable. EAD-EAH
> 0.15 eV.

[Claims]
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- W 53 : USP 7,459,753 B2

- Title : Flectro-optical device, method for manufacturing
electro-optical device, and electronic apparatus

- Patent No : US 7,459,753 B2 (issued 2008.12.2)

- Application No : 11/741,180 (filed 2007.04.27)

- Prior Publication No : US2008/0042137 (published 2008.2.21)

- Foreign Application Priority Data : JP2006-186365 (Y& =YY
2006.7.6)

- Abstract
An electro-optical device includes a substrate having a display region;
TFTs each including a first electrode in the display region, a first
insulating layer on the first electrode, a second electrode on the first
insulating layer, and a second insulating layer on the second
electrode; and terminals each including a first metal on a protruding
section extending from the display region, which is located at the
same level and made of the same metal as the first electrode, a
second metal which is located at the same level and made of the
same metal as the second electrode, and which partly overlaps the
first metal in plan view, and a portion of the first insulating layer.
The first insulating layer separates the first and second metals and
the first metal is electrically connected to the first electrode or the

second metal is electrically connected to the second electrode.
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1. An electro-optical device ¢

a plurality of display thin-film transistors each incl

luding

a first electrode(B) disposad in the display region,
a portion of a first insulating layer(C) |c
w) |t the substrate with the first electrode ¢
‘ a second electrode(D) lacated on the side ap
substrate with the first insulating layer di
a second insulating layer(E) |ocated on the side

- ‘|. |.-...-- | e - = e

substra d el .

Col. 8 Line 50~54

5o lating layer are etched. Alternately. the first material layer
can be formed when patterning the source electrode and
drain electrode 5o that a portion of the metal layer is left at
the boundary portion where the protective layer and the
insulating laver are etched. Therefore. the step coverage of

55 the ITO layer for the pixel electrode can be improved
without a separate photolithography step.
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1. An electro-optical device comprising

- electric .]H

cont I"‘LtC‘r{ tO the

‘Col. 6 Line 61~Col.7 Line 3
FIG. § is a plan view illustrating an LCD manufactured
according to a method of the present invention. Referring to
FIG. 5. a plurality of gate lines 1 are provided laterally, and
live gate 2 is provided at the end of each of the
gate lines 1. A thin film transistor 5 and a pixel electrode 6
are connected to each of the gate lines 1. Also. a plurality of
data lines 3 are provided lengthwise, and a respective data
pad 4 is provided at the end of each of the data lines 3. A
pixel is thus defined in the area surrounded by two adjacent
data lincs and two adjacent gate lines.
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1. ¥ BA: Apparatus for and method of integrating switching
and transferring of SONET/SDH, PDH, and Ethernet signals

2. TEHI(T2Y):TFES 7599372 (2009.10.06)

B ulgo ]33 SONET/SDH, PDH, 18] oyl Alzo 53 ~
3

AR/ D AX 2L O PHLS 5714 A E(SONET/SDH)AE, A
5714 9gAE(PDH)4lE, 283 olgul Az HE, F7]14 g™
(SONET/SDH)4 &, +AF 5714 HAE(PDH)A S, 183 o|gul 4l
5o e W izl 29, 5714 BAER 29A, 28 AAdT
dag] 9 Ao 7lee sty AlxFlo A Fdeted AlFste], o &g
Aol el g0 jF 29A &%, BAdsR 29A &%, WA /EHS
5 BHEAY 8% T4 D 78T F A3, HA/EHAEE BYAE
B3] /¥ olfjyl Ax T+ SONET/SDH HWEY = AX|7} A 3=
AMEl 29t 2PHARQ] AP 2E AFTE F Ao, AHIZ o] &Rl A|
= st AFA e BAAANAE A-EbS JtFeE AFsta &
A ARG A A= FAF 2 f AR BEY A E9E ATE 7 U



4. i E=H
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MAMAGEMENT CONTROL LINIT

10180 110 =120 whoo

Eramal =19 Ethamit
< ———">{ ETHERNET ETHERNET j——">

o, SIGNAL  fo L~ PACKETSWTCH |a_l_n| SIGNAL -

K CONNECTION CONMNECTION -3
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$ _w
PACKET/TIMESLOT
=13 BRIDGE 140
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N | CONNECTION e CONNECTION | s7w-u
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1
NETWORK SYNCHRONIIMG SIGNAL

5. tHEA T3

[1&]An apparatus for integrating switching and transferring of
input synchronous optical network/synchronous digital hierarchy
(SONET/SDH) signals, hierarchy (PDH)

signals, and Ethernet signals, the apparatus comprising:

plesiochronous digital
a channel configuration management control unit that generates first

information which includes switching, bridging and framing
information of the input signals;

an Ethernet signal connection unit that transforms the Ethernet
signal into packets with predetermined length and using the first

information for outputting the packets;

a packet switch that switches the packets using the first
information;

a PDH/SONET/SDH signals connection unit that maps a digital
signal level-n (DSn) signal and an optical carrier level-M

(OC-M)/synchronous transport module level N(STM-N) signal into a
virtual container level 3 or 4 (VC3/4) signal;
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a timeslot switch that switches a timeslot of VC3/4 units using the
first information, and generates and distributes a system
synchronizing signal by receiving and wusing a network
synchronizing signal;, and

a packet/timeslot switch that transforms an Ethernet signal
extracted from the timeslot switched VC3/4 into packets with a
predetermined length using the first information, and maps an
Ethernet signal generated by reassembling the packets switched to
the VC3/4 and carrying out an Ethernet over SONET/SDH (EOS)

function.
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15§ 257 A=) B2 (PERC / PERL jebdx)

Hef A= AAAAA 7h=d, T AR R sietg 543
7Vete= wokolth skA|RE, 71 MY Fael wls] ok v A

&3lehs SAE 4 Uk ol E HE AR ol e
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82 20% ©l37HA AR Bl A A = PESC(Passivated Emitter
Solar Cell), PERC(Passivated Emitter and Rear (Contact) Cell)<}
PERL(Passivated Emitter Rear Locally Diffused), PERT(Passivated
Emitter Rear Totally Diffused)©|t}. PESC= 244 HIFHAA F F
22 8% 20% =33 HIHRAZ vy st gAH o] d &
Exgoz 33 ok 1 o]F A& ZUE $I3 AP PERC(EH
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H], 18§ AzFAHo]l Q3T AFANAE FiHE Oy =Yg
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o] & =
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WAl adjuvant HH AR 7<) el ZAS FPEA L
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Cletis AE3 48 7t )

1) organic =+ oil base (=F&3, A L4 F)

2) inorganic alum base (Aluminum hydroxide or aluminum
phosphate )

3) &4 polymer base

4) Virosome %+ HHH| 2] o} cell wall®] Lipopolysaccharides base
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