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An organic light - emitting device includes an anode , a cath 
ode , and an organic layer between the anode and the 
cathode , wherein the organic layer includes a mixed organic 
layer , and the mixed organic layer includes at least two 
different compounds , and a triplet energy of at least one 
compound of the at least two different compounds is 2 . 2 eV 
or higher . The organic light - emitting device according to 
embodiments of the present invention may have a low 
driving voltage , a high efficiency , and a long lifespan . 
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ORGANIC LIGHT - EMITTING DEVICE 
CROSS - REFERENCE TO RELATED 

APPLICATION 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0009 ] These and / or other aspects will become apparent 
and more readily appreciated from the following description 
of the embodiments , taken in conjunction with the accom 
panying drawings in which : 
[ 0010 ] The drawing is a schematic view of a structure of 
an organic light - emitting device according to an embodi 
ment of the present invention . 

[ 0001 ] This application is a continuation of U . S . applica 
tion Ser . No . 15 / 425 , 324 , filed on Feb . 6 , 2017 , which is a 
continuation of U . S . application Ser . No . 14 / 497 , 267 , filed 
on Sep . 25 , 2014 , now U . S . Pat . No . 9 , 564 , 598 , which 
claims priority to and the benefit of Korean Patent Appli 
cation No . 10 - 2014 - 0053616 , filed on May 2 , 2014 , the 
entire content of all of which is incorporated herein by 
reference . 

DETAILED DESCRIPTION 

BACKGROUND 
1 . Field 

[ 0002 ] One or more embodiments of the present invention 
relate to an organic light - emitting device . 

2 . Description of the Related Art 
[ 0003 ] Organic light - emitting devices ( OLEDs ) are self 
emitting devices that have advantages such as wide viewing 
angles , good contrast , quick response , high brightness , low 
driving voltage characteristics , and can provide multicolored 
images . 
[ 0004 ] A typical organic light - emitting device has a struc 
ture including a first electrode , a hole transport region , an 
emission layer , an electron transport region , and a second 
electrode that are sequentially stacked on a substrate . Holes 
injected from the first electrode move to the emission layer 
via the hole transport region , and electrons injected from the 
second electrode move to the emission layer via the electron 
transport region . Carriers ( i . e . the holes and electrons ) 
recombine in the emission layer to generate excitons . When 
the excitons drop from an excited state to a ground state , 
light is emitted . 

SUMMARY 

[ 0011 ] Reference will now be made to embodiments , 
examples of which are illustrated in the accompanying 
drawings , wherein like reference numerals refer to like 
elements throughout the specification . In this regard , the 
present embodiments may have different forms and should 
not be construed as being limited to the descriptions set forth 
herein . Accordingly , the embodiments are merely described 
below , by referring to the figures , to explain aspects of the 
present description . As used herein , the term “ and / or ” 
includes any and all combinations of one or more of the 
associated listed items . Expressions such as " at least one 
selected from , ” when preceding a list of elements , modify 
the entire list of elements and do not modify the individual 
elements of the list . Further , the use of “ may ” when describ 
ing embodiments of the present invention refers to “ one or 
more embodiments of the present invention . ” 
[ 0012 ] According to an embodiment of the present inven 
tion , an organic light - emitting device includes an anode , a 
cathode , and an organic layer between the anode and the 
cathode and including an emission layer ( EML ) . 
[ 0013 ] The organic layer further includes i ) a hole trans 
port region between the anode and the EML and including 
at least one selected from a hole injection layer ( HIL ) , a hole 
transport layer ( HTL ) , a buffer layer , and an electron block 
ing layer ( EBL ) ; and ii ) an electron transport region between 
the EML and the cathode and including at least one selected 
from a hole blocking layer ( HBL ) , an electron transport 
layer ( ETL ) , and an electron injection layer ( EIL ) . 
[ 0014 ] In one embodiment , a mixed organic layer is posi 
tioned between the EML and the electron transport region . 
The mixed organic layer includes at least two different 
compounds , and at least one compound selected from the at 
least two different compounds has a triplet energy of 2 . 2 eV 
or higher . 
[ 0015 ] Deterioration in performance of an OLED device , 
such as , for example , increase in driving voltage , may be 
caused by accumulation of holes due to introduction of an 
additional layer between the EML and the ETL . In addition , 
recombination of the holes and electrons may predominantly 
occur at the side of the EML closer to the anode , where the 
electrons are accumulated , and as a result , light - emitting 
lifespan of the organic light - emitting device may deteriorate . 
[ 0016 ] In general , a compound included in the organic 
layer of an organic light - emitting device includes an electron 
withdrawing group ( EWG ) capable of electron transfer and 
a hydrocarbon - based ring on a side of an anode from the 
EML . In contrast , the organic light - emitting device accord 
ing to an embodiment of the present invention includes a 
mixed organic layer including at least two different com 
pounds , and at least one compound selected from the at least 
two different compounds has a triplet energy of 2 . 2 eV or 
greater . 

[ 0005 ] One or more aspects of embodiments of the present 
invention are directed to a novel organic light - emitting 
device . 
[ 0006 ] . Additional aspects will be set forth in part in the 
description which follows and , in part , will be apparent from 
the description , or may be learned by practice of the pre 
sented embodiments . 
[ 0007 ] According to one or more embodiments of the 
present invention , an organic light - emitting device includes 
an anode , a cathode , and an organic layer that includes an 
emission layer and is positioned between the anode and the 
cathode . The organic layer further includes i ) a hole trans 
port region between the anode and the emission layer and 
including at least one selected from a hole injection layer , a 
hole transport layer , a buffer layer , and an electron blocking 
layer ; and ii ) an electron transport region between the 
emission layer and the cathode and including at least one 
selected from a hole blocking layer , an electron transport 
layer , and an electron injection layer ; 
[ 0008 ] In one embodiment , a mixed organic layer is posi 
tioned between the emission layer and the electron transport 
region . The mixed organic layer includes at least two dif 
ferent compounds , and at least one compound selected from 
the at least two different compounds has a triplet energy of 
2 . 2 eV or higher . 
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triplet energy is transferred to whichever structure in each 
part of the backbone of the mixed organic layer material has 
the lowest triplet energy . Thus , in order to confine the 
generated excitons in the EML , the triplet energy of the 
mixed organic layer material needs to be high , and may be 
about 2 . 2 eV or greater . 
[ 0030 ] An example of the mixed organic layer material 
having a backbone structure with a triplet energy of about 
2 . 2 eV or greater may be benzene ( 3 . 66 ev ) , phenathrene 
( 2 . 70 ev ) , naphthalene ( 2 . 63 ev ) , chrysene ( 2 . 48 ev ) , fluo 
rene ( 2 . 94 ev ) , triphenylene ( 2 . 90 ev ) , fluoranthene ( 2 . 30 
ev ) , carbazole ( 3 . 18 ev ) , dibenzofuran ( 2 . 97 ev ) , dibenzo 
thiophene ( 2 . 99 ev ) , phenanthroline ( 2 . 75 ev ) , or benzoimi 
dazole ( 3 . 31 ev ) . 
[ 0031 ] Thus , the mixed organic layer material according 
to an embodiment of the present invention may be a com 
pound with a high triplet energy or a compound with a high 
triplet energy backbone structure . A high triplet energy ( T1 ) 
backbone structure may be one of structures below , but is 
not limited thereto : 

[ 0017 ] A triplet energy of the at least one compound may 
be 2 . 2 eV or greater , for example , from about 2 . 2 eV to about 
4 . 0 eV , or from about 2 . 2 eV to about 3 . 8 eV . When the 
triplet energy of the at least one compound is within any of 
these ranges , the organic light - emitting device according to 
an embodiment of the present invention may have a low 
driving voltage , a high efficiency , and a long lifespan . 
[ 0018 ] In one embodiment , the EML may be a phospho 
rescent EML . 
[ 0019 ] In one embodiment , the EML may be a fluorescent 
EML . 
[ 0020 ] In one embodiment , the mixed organic layer con 
tacts the EML , and the triplet energy of the at least one 
compound in the mixed organic layer may be greater than a 
triplet energy of a dopant of the EML . 
[ 0021 ] In one embodiment , the at least one compound may 
include an electron - transporting material or a hole - transport 
ing material . 
[ 0022 ] In one embodiment , the at least two different 
compounds include a hole - transporting compound and an 
electron - transporting compound , respectively , and a weight 
ratio of the hole - transporting compound to the electron 
transporting compound in the mixed organic layer may be in 
the range of about 0 . 1 : 1 to about 10 : 1 . When the weight ratio 
of the hole - transporting compound to the electron - transport 
ing compound is within this range , the organic light - emitting 
device may have a low driving voltage , a high efficiency , and 
a long lifespan . 
[ 0023 ] In one embodiment , the at least two different 
compounds may include a hole - transporting compound and 
an electron - transporting compound , respectively , and an 
electron affinity ( EA1 ) of the hole - transporting compound 
may be less than an electron affinity ( EA2 ) of the electron 
transporting compound ( EA1 < EA2 ) . 
10024 ] When the electron affinity ( EA1 ) of the hole 
transporting compound is less than the electron affinity 
( EA2 ) of the electron - transporting compound , the electrons 
injected from the anode and transported to the cathode may 
mainly pass through an electron - transporting material hav 
ing a relatively large electron affinity , with some of the 
electrons being blocked by the hole - transporting material , 
which is additionally included in the cathode . 
[ 0025 ] In an organic light - emitting device , electrons func 
tion as main carriers , and thus electon leakage may occur . 
However , when a hole - transporting material that blocks 
electrons is introduced between the EML and the ETL , the 
hole - transporting material may block some of the electrons 
in the mixed organic layer , thus contributing to balancing out 
the charges in the organic light - emitting device . 
10026 ] In one embodiment , the at least two different 
compounds may include at least two different . 
[ 0027 ] In one embodiment , the EML may be a phospho 
rescent EML and may include an Ir , Pt , Cu , or Os - complex 
as a dopant . 
[ 0028 ] In one embodiment , a thickness of the mixed 
organic layer may be about 5 Å to about 400 Å . For example , 
a thickness of the mixed organic layer may be about 5 Å to 
about 40 Å . 
[ 0029 ] According to an embodiment of the present inven 
tion , the triplet energy of a mixed organic layer material 
responsible for the blocking function of the mixed organic 
layer is mainly determined by a backbone structure of the 
mixed organic layer material . When the mixed organic layer 
is adjacent to the triplet excitons generated in the EML , the 
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[ 0032 ] In one embodiment , the mixed organic layer may 
include at least two different compounds selected from 
compounds below : 
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- continued [ 0033 ] In one embodiment , the EML may include BD , 
Ir ( ppy ) , or Ir ( pq ) zacac as a dopant , but the dopant is not 
limited thereto : 

BD 

L 

BD 

CBP 

Ir ( ppy ) 3 

PH1 

N 

Ir ( pq ) 2acac 

[ 0034 ] In one embodiment , the EML may include at least 
one compound selected from compounds below as a host , 
but the host is not limited thereto : 

PH2 

MADN BF5 
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[ 0035 ] Hereinafter , the substituents as used herein will be 
described with respect to certain representative groups . The 
provided number of carbon atoms is not intended to limit the 
properties of the substituents . The substituents that are not 
defined in the present specification should be apparent to 
those of ordinary skill in the art based on the general 
definition of the substituents as provided herein . 
[ 0036 ] As used herein , a C - C60 alkyl group may refer to 
a monovalent linear or branched aliphatic hydrocarbon 
group . Non - limiting examples of the C7 - C60 alkyl group 
include a methyl group , an ethyl group , a propyl group , an 
isobutyl group , a sec - butyl group , a tert - butyl group , a pentyl 
group , an iso - amyl group , and a hexyl group . As used herein , 
a C - C . alkylene group may refer to a divalent group that 
has the same structure as the C , - C60 alkyl group . 
[ 0037 ] As used herein , a C1 - C60 alkoxy group may refer to 
a monovalent group having a formula of — OA101 ( where 
A101 is the C , - C60 alkyl group ) . Non - limiting examples of 
the C , - C60 alkoxy group include a methoxy group , an ethoxy 
group , and an isopropyloxy group . 
[ 0038 ] As used herein , a C2 - C60 alkenyl group may refer 
to a hydrocarbon chain having at least one carbon - carbon 
double bond at one or more positions along a carbon chain 
of the C2 - C60 alkyl group . For example , the C2 - C6 alkenyl 
group may include a terminal alkene and / or an internal 
alkene ( e . g . in the middle or at an end of the C2 - C60 alkyl 
group ) . Non - limiting examples of the C2 - Coalkenyl group 
include an ethenyl group , a propenyl group , and a butenyl 
group . As used herein , a C2 - C60 alkenylene group may refer 
to a divalent group that has the same structure as the C2 - C60 
alkenyl group . 
[ 0039 ] As used herein , a C2 - C60 alkynyl group may refer 
to a hydrocarbon chain having at least one carbon - carbon 
triple bond at one or more positions along a carbon chain of 
the C2 - C6o alkyl group . For example , the C2 - C60 alkynyl 
group may include a terminal alkyne and / or an internal 
alkyne ( e . g . in the middle or at an end of the C2 - C60 alkyl 
group ) . Non - limiting examples of the C2 - C60 alkynyl group 
include an ethynyl group and a propynyl group . As used 
herein , a C2 - C6 alkynylene group may refer to a divalent 
group that has the same structure as the C2 - C6 alkynyl 
group . 
[ 0040 ] As used herein , a C3 - C10 cycloalkyl group may 
refer to a Cz - C1o monovalent saturated hydrocarbon mono 
cyclic group . Non - limiting examples of the C3 - C10 
cycloalkyl group include a cyclopropyl group , a cyclobutyl 
group , a cyclopentyl group , a cyclohexyl group , and a 
cycloheptyl group . As used herein , a C3 - C10 cycloalkylene 
group may refer to a divalent group that has the same 
structure as the C3 - C10 cycloalkyl group . 

[ 0041 ] As used herein , the C2 - C10 heterocycloalkyl group 
may refer to a C2 - C10 monovalent monocyclic group includ 
ing at least one hetero atom selected from N , O , P , and S as 
a ring - forming atom , and carbon atoms as remaining ring 
forming atoms . Non - limiting examples of the C2 - C10 het 
erocycloalkyl group include a tetrahydrofuranyl group and a 
tetrahydrothiophenyl group . As used herein , a C2 - C10 het 
erocycloalkylene group may refer to a divalent group that 
has the same structure as the C2 - C10 heterocycloalkyl group . 
[ 0042 ] As used herein , a C3 - C10 cycloalkenyl group may 
refer to a Cz - C monovalent monocyclic group that has at 
least one double bond in the ring , but does not have 
aromaticity . Non - limiting examples of the C3 - C10 cycloalk 
enyl group include a cyclopentyl group , a cyclohexenyl 
group , and a cycloheptenyl group . As used herein , a Cz - C1o 
cycloalkenylene group may refer to a divalent group that has 
the same structure as the C3 - C10 cycloalkenyl group . 
[ 0043 ] As used herein , a C2 - C10 heterocycloalkenyl group 
may refer to a C2 - C10 monovalent monocyclic group includ 
ing at least one hetero atom selected from N , O , P , and S as 
a ring - forming atom and at least one double bond in the ring . 
Non - limiting examples of the C2 - C10 heterocycloalkenyl 
group include a 2 , 3 - hydrofuranyl group and a 2 , 3 - hydroth 
iophenyl group . As used herein , a C2 - C10 heterocycloalk 
enylene group may refer to a divalent group that has the 
same structure as the C2 - C10 heterocycloalkenyl group . 
[ 0044 ] As used herein , a C6 - C60 aryl group may refer to a 
monovalent group having a Co - C60 carbocyclic aromatic 
system , and a Co - C60 arylene group may refer to a divalent 
group that has a Co - C60 carbocyclic aromatic system . Non 
limiting examples of the Co - C60 aryl group include a phenyl 
group , a naphthyl group , an anthracenyl group , a phenan 
threnyl group , a pyrenyl group , and a chrysenyl group . 
When the C . - C . aryl group and / or the Co - C60 arylene group 
include at least two rings , the rings may be fused to each 
other . 
[ 0045 ] As used herein , a C2 - C6 heteroaryl group may 
refer to a monovalent group having a C , - C6 carbocyclic 
aromatic system and including at least one heteroatom 
selected from N , O , P , and S as a ring - forming atom , and 
carbon atoms as the remaining ring - forming atoms , and a 
C2 - C6 heteroarylene group may refer to a divalent group 
having a C , - Ce carbocyclic aromatic system and including 
at least one heteroatom selected from N , O , P , and S as a 
ring - forming atom , and carbon atoms as the remaining 
ring - forming atoms . Non - limiting examples of the C2 - C60 
heteroaryl group include a pyridinyl group , a pyrimidinyl 
group , a pyrazinyl group , a pyridazinyl group , a triazinyl 
group , a quinolinyl group , and an isoquinolinyl group . When 
the C2 - C6 heteroaryl group and / or a C2 - C60 heteroarylene 
group include at least two rings , the rings may be fused to 
each other . 
[ 0046 ] As used herein , a C . - C . aryloxy group may refer 
to a OA102 group ( where A102 is the Co - C60 aryl group ) , 
and a Co - C60 arylthio group may refer to a — SA103 group 
( where A103 is the Co - C60 aryl group ) . 
[ 0047 ) As used herein , a monovalent non - aromatic con 
densed polycyclic group may refer to a monovalent group 
that has at least two rings that are condensed to each other , 
each ring including only carbon atoms as ring - forming 
atoms ( e . g . , 8 to 60 carbon atoms ) , and does not have overall 
aromaticity . Non - limiting examples of the non - aromatic 
condensed polycyclic group include a fluorenyl group . As 
used herein , a divalent non - aromatic condensed polycyclic 
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group may refer to a divalent group that has the same 
structure as the monovalent non - aromatic condensed poly 
cyclic group . 
[ 0048 ] As used herein , a monovalent non - aromatic het 
erocondensed polycyclic group may refer to a monovalent 
group that has at least two rings that are condensed to each 
other , each ring including a heteroatom selected from N , O , 
P , and S as a ring - forming atom and carbon atoms as 
remaining ring - forming atoms ( e . g . , 2 to 60 carbon atoms ) , 
and does not have overall aromaticity . Non - limiting 
examples of the non - aromatic heterocondensed polycyclic 
group include a carbazolyl group . As used herein , a divalent 
non - aromatic heterocondensed polycyclic group may refer 
to a divalent group that has the same structure as the 
monovalent non - aromatic heterocondensed polycyclic 
group . 
[ 0049 ] As used herein , at least one substituent of the 
substituted Cz - C10 cycloalkylene group , substituted C2 - C10 
heterocycloalkylene group , substituted C3 - C10 cycloalk 
enylene group , substituted C2 - C10 heterocycloalkenylene 
group , substituted C . - C60 arylene group , substituted C2 - C60 
heteroarylene group , substituted divalent non - aromatic con 
densed polycyclic group , substituted divalent non - aromatic 
heterocondensed polycyclic group , substituted C , - C60 alkyl 
group , substituted C2 - C60 alkenyl group , substituted C2 - C60 
alkynyl group , substituted C . - C . alkoxy group , substituted 
Cz - C10 cycloalkyl group , substituted C2 - C10 heterocy 
cloalkyl group , substituted Cz - C10 cycloalkenyl group , sub 
stituted C2 - Cio heterocycloalkenyl group , substituted 
Co - C60 aryl group , substituted Co - C60 aryloxy group , sub 
stituted C . - C . o arylthio group , substituted C2 - C6 heteroaryl 
group , substituted monovalent non - aromatic condensed 
polycyclic group , and / or substituted monovalent non - aro 
matic heterocondensed polycyclic group is selected from 
[ 0050 ] a deuterium , F , C1 , — Br , — I , a hydroxyl 
group , a cyano group , a nitro group , an amino group , an 
amidino group , a hydrazine group , a hydrazone group , a 
carboxylic acid or a salt thereof , a sulfonic acid or a salt 
thereof , a phosphoric acid or a salt thereof , a C2 - C60 alkyl 
group , a C2 - C60 alkenyl group , a C2 - C60 alkynyl group , 
and / or a C . - C . o alkoxy group ; 
[ 0051 ] a C1 - C60 alkyl group , a C2 - C60 alkenyl group , a 
C2 - C . alkynyl group , and / or a C - C alkoxy group , each 
substituted with at least one selected from a deuterium , - F , 
- C1 , — Br , — 1 , a hydroxyl group , a cyano group , a nitro 
group , an amino group , an amidino group , a hydrazine 
group , a hydrazone group , a carboxylic acid or a salt thereof , 
a sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a C3 - C10 cycloalkyl group , a C2 - C10 heterocy 
cloalkyl group , a Cz - C10 cycloalkenyl group , a C2 - C10 
heterocycloalkenyl group , a Co - C60 aryl group , a Co - C60 
aryloxy , a Co - C60 arylthio , a C2 - C6 heteroaryl group , a 
monovalent non - aromatic condensed polycyclic group , a 
monovalent non - aromatic heterocondensed polycyclic 
group , — N ( Q11 ) ( Q12 ) , - Si ( Q13XQ14 ) ( Q15 ) , and B ( Q16 ) 
( Q17 ) ; 
[ 0052 ] a Cz - C10 cycloalkyl group , a C2 - C10 heterocy 
cloalkyl group , a Cz - C10 cycloalkenyl group , a C2 - C10 
heterocycloalkenyl group , a Co - C60 aryl group , a Co - C60 
aryloxy , a Co - C60 arylthio , a C2 - C6 heteroaryl group , a 
monovalent non - aromatic condensed polycyclic group , and / 
or a monovalent non - aromatic heterocondensed polycyclic 
group ; 

[ 0053 ] a C3 - C1o cycloalkyl group , a C2 - C10 heterocy 
cloalkyl group , a C3 - C10 cycloalkenyl group , a C2 - C10 
heterocycloalkenyl group , a C . - C . aryl group , a Co - C60 
aryloxy , a C6 - C60 arylthio , a C2 - C60 heteroaryl group , a 
monovalent non - aromatic condensed polycyclic group , and / 
or a monovalent non - aromatic heterocondensed polycyclic 
group , each substituted with at least one selected from a 
deuterium , - F , C1 , — Br , - 1 , a hydroxyl group , a cyano 
group , a nitro group , an amino group , an amidino group , a 
hydrazine group , a hydrazone group , a carboxylic acid or a 
salt thereof , a sulfonic acid or a salt thereof , a phosphoric 
acid or a salt thereof , a C1 - C60 alkyl group , a C2 - C60 alkenyl 
group , a C2 - C60 alkynyl group , a C - C60 alkoxy group a 
Cz - C1o cycloalkyl group , a C2 - C10 heterocycloalkyl group , a 
Cz - C10 cycloalkenyl group , a C2 - C10 heterocycloalkenyl 
group , a C6 - C60 aryl group , a C . - C . aryloxy , a C6 - C60 
arylthio , a C2 - C60 heteroaryl group , a monovalent non 
aromatic condensed polycyclic group , a monovalent non 
aromatic heterocondensed polycyclic group , N ( Q21 ) ( Q22 ) , 
- Si ( Q23 ) ( Q24 ) ( Q25 ) , and B ( Q26 ) ( Q27 ) ; and / or 
[ 0054 ] — N ( Q31 ) ( Q32 ) , - Si ( Q33 ) ( Q34 ) ( Q35 ) , and / or 
- B ( Q36 ) ( Q37 ) , 
[ 0055 ] Qu to Q17 , Q2i to Q27 , and Q31 to Q37 are each 
independently selected from a hydrogen , — F , C1 , — Br , 
- I , a hydroxyl group , a cyano group , a nitro group , an 
amino group , an amidino group , a hydrazine group , a 
hydrazone group , a carboxylic acid or a salt thereof , a 
sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a C - C . alkyl group , a C2 - C60 alkenyl group , a 
C2 - C . alkynyl group , a C1 - C60 alkoxy group , a C3 - C10 
cycloalkyl group , a C2 - C10 heterocycloalkyl group , a Cz - C10 
cycloalkenyl group , a C2 - C10 heterocycloalkenyl group , a 
Co - Coo aryl group , a C2 - C6 heteroaryl group , a monovalent 
non - aromatic condensed polycyclic group , and / or a mon 
ovalent non - aromatic heterocondensed polycyclic group . 
[ 0056 ] In one embodiment , at least one substituent of the 
substituted C3 - C1o cycloalkylene group , substituted C2 - C10 
heterocycloalkylene group , substituted C3 - C10 cycloalk 
enylene group , substituted C2 - C10 heterocycloalkenylene 
group , substituted Co - C60 arylene group , substituted C2 - C60 
heteroarylene group , substituted divalent non - aromatic con 
densed polycyclic group , substituted divalent non - aromatic 
heterocondensed polycyclic group , substituted C - C60 alkyl 
group , substituted C2 - C . alkenyl group , substituted C2 - C60 
alkynyl group , substituted C . - C . alkoxy group , substituted 
Cz - C10 cycloalkyl group , substituted C2 - C10 heterocy 
cloalkyl group , substituted C3 - C10 cycloalkenyl group , sub 
stituted C2 - C1o heterocycloalkenyl group , substituted 
Co - C60 aryl group , substituted Co - C60 aryloxy group , sub 
stituted Co - C60 arylthio group , substituted C2 - C60 heteroaryl 
group , substituted monovalent non - aromatic condensed 
polycyclic group , and substituted monovalent non - aromatic 
heterocondensed polycyclic group is selected from 
[ 0057 ] a deuterium , F , Cl , Br , - I , a hydroxyl 
group , a cyano group , a nitro group , an amino group , an 
amidino group , a hydrazine group , a hydrazone group , a 
carboxylic acid or a salt thereof , a sulfonic acid or a salt 
thereof , a phosphoric acid or a salt thereof , a C2 - C60 alkyl 
group , a C2 - Coo alkenyl group , a C2 - Coo alkynyl group , 
and / or a C , - Coo alkoxy group ; 
[ 0058 ] a C - C . alkyl group , a C2 - C60 alkenyl group , a 
C2 - C60 alkynyl group , and / or a C , - C60 alkoxy group , each 
substituted with at least one selected from a deuterium , - F , 
Cl , Br , - I , a hydroxyl group , a cyano group , a nitro 
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group , an amino group , an amidino group , a hydrazine 
group , a hydrazone group , a carboxylic acid or a salt thereof , 
a sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a cyclopentyl group , a cyclohexyl group , a cyclo 
heptyl group , a cyclopentenyl group , a cycloheptenyl group , 
a cyclohexenyl group , a phenyl group , a pentalenyl group , 
an indenyl group , a naphthyl group , an azulenyl group , a 
heptalenyl group , an indacenyl group , an acenaphthyl group , 
a fluorenyl group , a spiro - fluorenyl group , a benzofluorenyl 
group , a dibenzofluorenyl group , a phenalenyl group , a 
phenanthrenyl group , an anthracenyl group , a fluoranthenyl 
group , a triphenylenyl group , a pyrenyl group , a chrysenyl 
group , a naphthacenyl group , a picenyl group , a perylenyl 
group , a pentaphenyl group , a hexacenyl group , a pentacenyl 
group , a rubicenyl group , a coroneryl group , an ovalenyl 
group , a pyrrolyl group , a thiophenyl group , a furanyl group , 
an imidazolyl group , a pyrazolyl group , a thiazolyl group , an 
isothiazolyl group , an oxazolyl group , an isoxazolyl group , 
a pyridinyl group , a pyrazinyl group , a pyrimidinyl group , a 
pyridazinyl group , an isoindolyl group , an indolyl group , an 
indazolyl group , a purinyl group , a quinolinyl group , an 
isoquinolinyl group , a benzoquinolinyl group , a phthalazinyl 
group , a naphthyridinyl group , a quinoxalinyl group , a 
quinazolinyl group , a cinnolinyl group , a carbazolyl group , 
a phenanthridinyl group , an acridinyl group , a phenanthroli 
nyl group , a phenazinyl group , a benzoimidazolyl group , a 
benzofuranyl group , a benzothiophenyl group , an isobenzo 
thiazolyl group , a benzoxazolyl group , an isobenzoxazolyl 
group , a triazolyl group , a tetrazolyl group , an oxadiazolyl 
group , a triazinyl group , a dibenzofuranyl group , a diben 
zothiophenyl group , a benzocarbazolyl group , a dibenzocar 
bazolyl group , a thiadiazolyl group , an imidazopyridinyl 
group , an imidazopyrimidinyl group , — N ( Qu ) ( Q12 ) , “ Si 
( Q13 ) ( Q14 ) ( Q?s ) , and B ( Q16 ) ( Q . 7 ) ; 
[ 0059 ] a cyclopentyl group , a cyclohexyl group , a cyclo 
heptyl group , a cyclopentenyl group , a cycloheptenyl group , 
a cyclohexenyl group , a phenyl group , a pentalenyl group , 
an indenyl group , a naphthyl group , an azulenyl group , a 
heptalenyl group , an indacenyl group , an acenaphthyl group , 
a fluorenyl group , a spiro - fluorenyl group , a benzofluorenyl 
group , a dibenzofluorenyl group , a phenalenyl group , a 
phenanthrenyl group , an anthracenyl group , a fluoranthenyl 
group , a triphenylenyl group , a pyrenyl group , a chrysenyl 
group , a naphthacenyl group , a picenyl group , a perylenyl 
group , a pentaphenyl group , a hexacenyl group , a pentacenyl 
group , a rubicenyl group , a coroneryl group , an ovalenyl 
group , a pyrrolyl group , a thiophenyl group , a furanyl group , 
an imidazolyl group , a pyrazolyl group , a thiazolyl group , an 
isothiazolyl group , an oxazolyl group , an isoxazolyl group , 
a pyridinyl group , a pyrazinyl group , a pyrimidinyl group , a 
pyridazinyl group , an isoindolyl group , an indolyl group , an 
indazolyl group , a purinyl group , a quinolinyl group , an 
isoquinolinyl group , a benzoquinolinyl group , a phthalazinyl 
group , a naphthyridinyl group , a quinoxalinyl group , a 
quinazolinyl group , a cinnolinyl group , a carbazolyl group , 
a phenanthridinyl group , an acridinyl group , a phenanthroli 
nyl group , a phenazinyl group , a benzoimidazolyl group , a 
benzofuranyl group , a benzothiophenyl group , an isobenzo 
thiazolyl group , a benzoxazolyl group , an isobenzoxazolyl 
group , a triazolyl group , a tetrazolyl group , an oxadiazolyl 
group , a triazinyl group , a dibenzofuranyl group , a diben 
zothiophenyl group , a benzocarbazolyl group , a dibenzocar 
bazolyl group , a thiadiazolyl group , an imidazopyridinyl 
group , and / or imidazopyrimidinyl group ; 

[ 0060 ] a cyclopentyl group , a cyclohexyl group , a cyclo 
heptyl group , a cyclopentenyl group , a cycloheptenyl group , 
a cyclohexenyl group , a phenyl group , a pentalenyl group , 
an indenyl group , a naphthyl group , an azulenyl group , a 
heptalenyl group , an indacenyl group , an acenaphthyl group , 
a fluorenyl group , a spiro - fluorenyl group , a benzofluorenyl 
group , a dibenzofluorenyl group , a phenalenyl group , a 
phenanthrenyl group , an anthracenyl group , a fluoranthenyl 
group , a triphenylenyl group , a pyrenyl group , a chrysenyl 
group , a naphthacenyl group , a picenyl group , a perylenyl 
group , a pentaphenyl group , a hexacenyl group , a pentacenyl 
group , a rubicenyl group , a coroneryl group , an ovalenyl 
group , a pyrrolyl group , a thiophenyl group , a furanyl group , 
an imidazolyl group , a pyrazolyl group , a thiazolyl group , an 
isothiazolyl group , an oxazolyl group , an isoxazolyl group , 
a pyridinyl group , a pyrazinyl group , a pyrimidinyl group , a 
pyridazinyl group , an isoindolyl group , an indolyl group , an 
indazolyl group , a purinyl group , a quinolinyl group , an 
isoquinolinyl group , a benzoquinolinyl group , a phthalazinyl 
group , a naphthyridinyl group , a quinoxalinyl group , a 
quinazolinyl group , a cinnolinyl group , a carbazolyl group , 
a phenanthridinyl group , an acridinyl group , a phenanthroli 
nyl group , a phenazinyl group , a benzoimidazolyl group , a 
benzofuranyl group , a benzothiophenyl group , an isobenzo 
thiazolyl group , a benzoxazolyl group , an isobenzoxazolyl 
group , a triazolyl group , a tetrazolyl group , an oxadiazolyl 
group , a triazinyl group , a dibenzofuranyl group , a diben 
zothiophenyl group , a benzocarbazolyl group , a dibenzocar 
bazolyl group , a thiadiazolyl group , an imidazopyridinyl 
group , and / or an imidazopyrimidinyl group , each substituted 
with at least one selected from a deuterium , — F , C1 , — Br , 
- I , a hydroxyl group , a cyano group , a nitro group , an 
amino group , an amidino group , a hydrazine group , a 
hydrazone group , a carboxylic acid or a salt thereof , a 
sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a C - C60 alkyl group , a C2 - C60 alkenyl group , a 
C2 - C60 alkynyl group , a C , - C60 alkoxy group , a cyclopentyl 
group , a cyclohexyl group , a cycloheptyl group , a cyclo 
pentenyl group , a cycloheptenyl group , a cyclohexenyl 
group , a phenyl group , a pentalenyl group , an indenyl group , 
a naphthyl group , an azulenyl group , a heptalenyl group , an 
indacenyl group , an acenaphthyl group , a fluorenyl group , a 
spiro - fluorenyl group , a benzofluorenyl group , a dibenzo 
fluorenyl group , a phenalenyl group , a phenanthrenyl group , 
an anthracenyl group , a fluoranthenyl group , a triphenylenyl 
group , a pyrenyl group , a chrysenyl group , a naphthacenyl 
group , a picenyl group , a perylenyl group , a pentaphenyl 
group , a hexacenyl group , a pentacenyl group , a rubicenyl 
group , a coroneryl group , an ovalenyl group , a pyrrolyl 
group , a thiophenyl group , a furanyl group , an imidazolyl 
group , a pyrazolyl group , a thiazolyl group , an isothiazolyl 
group , an oxazolyl group , an isoxazolyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , an isoindolyl group , an indolyl group , an indazolyl 
group , a purinyl group , a quinolinyl group , an isoquinolinyl 
group , a benzoquinolinyl group , a phthalazinyl group , a 
naphthyridinyl group , a quinoxalinyl group , a quinazolinyl 
group , a cinnolinyl group , a carbazolyl group , a phenan 
thridinyl group , an acridinyl group , a phenanthrolinyl group , 
a phenazinyl group , a benzoimidazolyl group , a benzofura 
nyl group , a benzothiophenyl group , an isobenzothiazolyl 
group , a benzoxazolyl group , an isobenzoxazolyl group , a 
triazolyl group , a tetrazolyl group , an oxadiazolyl group , a 
triazinyl group , a dibenzofuranyl group , a dibenzothiophe 
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nyl group , a benzocarbazolyl group , a dibenzocarbazoly1 
group , a thiadiazolyl group , an imidazopyridinyl group , an 
imidazopyrimidinyl group , - N ( Q21 ) ( Q22 ) , Si ( Q23 ) ( Q24 ) 
( Q25 ) , and B ( Q26 ) ( Q27 ) ; and / or 
[ 0061 ] - N ( Q31 ) ( Q32 ) , Si ( Q33 ) ( Q34 ) ( Q35 ) , and / or 
- B ( Q36 ) ( Q37 ) , 
[ 0062 ] Qui to Q17 , Qz1 to Q27 , and Q31 to Q37 are each 
independently selected from a hydrogen , a deuterium , - F , 
- C1 , — Br , - I , a hydroxyl group , a cyano group , a nitro 
group , an amino group , an amidino group , a hydrazine 
group , a hydrazone group , a carboxylic acid or a salt thereof , 
a sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a C1 - C60 alkyl group , a C2 - C60 alkenyl group , a 
C2 - C60 alkynyl group , a C - C60 alkoxy group , a cyclopentyl 
group , a cyclohexyl group , a cycloheptyl group , a cyclo 
pentenyl group , a cycloheptenyl group , a cyclohexenyl 
group , a phenyl group , a pentalenyl group , an indenyl group , 
a naphthyl group , an azulenyl group , a heptalenyl group , an 
indacenyl group , an acenaphthyl group , a fluorenyl group , a 
spiro - fluorenyl group , a benzofluorenyl group , a dibenzo 
fluorenyl group , a phenalenyl group , a phenanthrenyl group , 
an anthracenyl group , a fluoranthenyl group , a triphenylenyl 
group , a pyrenyl group , a chrysenyl group , a naphthacenyl 
group , a picenyl group , a perylenyl group , a pentaphenyl 
group , a hexacenyl group , a pentacenyl group , a rubicenyl 
group , a coroneryl group , an ovalenyl group , a pyrrolyl 
group , a thiophenyl group , a furanyl group , an imidazolyl 
group , a pyrazolyl group , a thiazolyl group , an isothiazolyl 
group , an oxazolyl group , an isoxazolyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , an isoindolyl group , an indolyl group , an indazolyl 
group , a purinyl group , a quinolinyl group , an isoquinolinyl 
group , a benzoquinolinyl group , a phthalazinyl group , a 
naphthyridinyl group , a quinoxalinyl group , a quinazolinyl 
group , a cinnolinyl group , a carbazolyl group , a phenan 
thridinyl group , an acridinyl group , a phenanthrolinyl group , 
a phenazinyl group , a benzoimidazolyl group , a benzofura 
nyl group , a benzothiophenyl group , an isobenzothiazolyl 
group , a benzoxazolyl group , an isobenzoxazolyl group , a 
triazolyl group , a tetrazolyl group , an oxadiazolyl group , a 
triazinyl group , a dibenzofuranyl group , a dibenzothiophe 
nyl group , a benzocarbazolyl group , a dibenzocarbazolyl 
group , a thiadiazolyl group , an imidazopyridinyl group , 
and / or an imidazopyrimidinyl group . 
[ 0063 ] The term “ Ph ” used herein refers to a phenyl group , 
the term “ Me ” used herein refers to a methyl group , the term 
“ Et ” used herein refers to an ethyl group , and the term 
“ ter - Bu ” or “ But ” used herein refers to a tert - butyl group . 
[ 0064 ] The expression “ an organic layer includes at least 
one compound of Formula X ” used herein may refer to an 
organic layer ) including one compound of Formula X , or 
two or more different compounds of Formula X . 
[ 0065 ] The term " organic layer ” used herein may refer to 
a single layer and / or a plurality of layers between the first 
electrode and the second electrode in the organic light 
emitting device . A material included in the organic layer is 
not limited to an organic material . 
[ 0066 ] The drawing schematically illustrates a cross - sec 
tional view of an organic light - emitting device 10 according 
to an embodiment of the present invention . The organic 
light - emitting device 10 includes a first electrode 110 , an 
organic layer 150 , and a second electrode 190 . 

[ 0067 ] Hereinafter , a structure and a preparation method 
of an organic light - emitting device are described by refer 
ring to the drawing . 
[ 0068 ] In the organic light - emitting device 10 shown in 
the drawing , a substrate may be positioned on a first side 
( e . g . lower side ) of the first electrode 110 or a second side 
( e . g . upper side ) of the second electrode 190 . The substrate 
may be a glass substrate or a transparent plastic substrate 
having good mechanical strength , thermal stability , trans 
parency , surface smoothness , ease of handling , and water 
resistance . 
[ 0069 ] The first electrode 110 may be formed by applying 
a first electrode material on the substrate by , for example , 
deposition or sputtering . When the first electrode 110 is an 
anode , the first electrode material may be selected from 
materials having a high work function and capable of easily 
injecting the holes . The first electrode 110 may be a reflec 
tive electrode , a semi - transparent electrode , or a transparent 
electrode . Non - limiting examples of the first electrode mate 
rial may include indium - tin oxide ( ITO ) , indium - zinc - oxide 
( IZO ) , tin oxide ( SnO2 ) , and zinc oxide ( ZnO ) . In embodi 
ments where the first electrode 110 is a semi - transparent 
electrode or a reflective electrode , at least one selected from 
magnesium ( Mg ) , aluminum ( Al ) , aluminum - lithium ( Al 
Li ) , a Calcium ( Ca ) , magnesium - indium ( Mg - In ) , and 
magnesium - silver ( Mg - Ag ) may be selected as the first 
electrode material . 
[ 0070 ] The first electrode 110 may have a single - layered 
structure or a multi - layered structure including at least two 
layers . In one embodiment , the first electrode 110 may have 
a three - layered structure of ITO / Ag / ITO , but the structure of 
the first electrode 110 is not limited thereto . 
[ 0071 ] In one embodiment , the organic layer 150 is posi 
tioned on the first electrode 110 and includes an EML . 
[ 0072 ] The organic layer 150 may further include a hole 
transport region between the first electrode 110 and the 
EML , an electron transport region between the EML and the 
second electrode 190 , and a mixed organic layer between the 
EML and the electron transport region . 
[ 0073 ] The hole transport region may include at least one 
selected from an HIL , an HTL , a buffer layer , and an EBL , 
and the electron transport region may include at least one 
selected from an HBL , an ETL , and an EIL , but the hole 
transport region and the electron transport region are not 
limited thereto . 
[ 0074 ] The structure of the hole transport region may 
include a single layer structure formed of one material , a 
single layer structure formed of multiple different materials , 
or multiple layers structure formed of multiple different 
materials . 
[ 0075 ] In one embodiment , the hole transport region may 
have a single layer structure formed of multiple different 
materials , for example , HIL / HTL , HIL / HTL / buffer layer , 
HIL / buffer layer , HTL / buffer layer , or HIL / HTL / EBL 
sequentially stacked on the first electrode 110 , but the 
structure of the hole transport region is not limited thereto . 
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- continued [ 0076 ] When the hole transport region includes an HIL , 
the HIL may be formed on the first electrode 110 using 
( utilizing ) various methods such as , for example , vacuum 
deposition , spin coating , casting , Langmuir - Blodgett ( LB ) 
deposition , inkjet printing , laser printing , or laser induced 
thermal imaging ( LITI ) . 
[ 0077 ] When the HIL is formed by vacuum deposition , the 
deposition temperature may be about 100 to about 500° C . , 
the degree of vacuum may be about 10 - 8 to about 10 - 3 torr , 
and the deposition speed may be about 0 . 01 to about 100 
Å / sec , depending on the kind of compound for forming the 
HIL and the desired structure of the HIL . 
[ 0078 ] When the HIL is formed by spin coating , the the 
coating speed may be about 2 , 000 rpm to about 5 , 000 rpm 
and the heat treatment temperature may be about 80° C . to 
about 200° C . , depending on the kind of compound for 
forming the HIL and the desired structure of the HIL . 
[ 0079 ] When the hole transport region includes an HTL , 
the HTL may be formed on the first electrode 110 or on the 
HIL using ( utilizing ) various methods such as , for example , 
vacuum deposition , spin coating , casting , LB deposition , 
inkjet printing , laser printing , or LITI . When the HTL is 
formed by vacuum deposition or spin coating , the deposition 
conditions and the coating conditions for forming the HTL 
may be similar to the deposition conditions and the coating 
conditions for forming the HIL . 
[ 0080 ] The hole transport region may include at least one 
of m - MTDATA , TDATA , 2 - TNATA , NPB , B - NPB , TPD , 
Spiro - TPD , Spiro - NPB , methylated NPB , TAPC , HMTPD , 
4 , 4 , 4 " - tris ( N - carbazolyl ) triphenylamine ) ( TCTA ) , polyani 
line / Dodecylbenzenesulfonic acid ( Pani / DBSA ) , poly ( 3 , 4 
ethylenedioxythiophene ) / poly ( 4 - styrenesulfonate ) ( PE 
DOT / PSS ) , polyaniline / camphor sulfonic acid ( Pani / CSA ) , 
polyaniline ) / poly ( 4 - styrenesulfonate ( PANI / PSS ) , a com 
pound represented by Formula 201 , and a compound rep 
resented by Formula 202 : 

TDATA 

go do ao go 
18 : 8 cadadadad 2 - TNATA 

NPB Jao 
m - MTDATA B - NPB 
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- continued - continued 

TPD 

HMTPD 

Formula 201 
( L202 ) xa2 — R202 

R201 ( L201 ) xal N 
( L203 ) xa3 — R203 

Formula 202 

R201 – ( L201 ) xal ( L203 ) xa3 - R203 
Spiro - TPD N ( L205 ) xa5 N 

R202 — ( L202 ) zaz ( L204 ) xa4 — R204 do ad do doo 
Spiro - NPB 

[ 0081 ] In Formulae 201 and 202 , 
[ 0082 ] definitions of L201 to L205 may each independently 
be the same as the definition of L , as described in the present 
specification ; 
[ 0083 ] xal to xa4 are each independently selected from 0 , 
1 , 2 , and 3 ; 
[ 0084 ] xa5 is selected from 1 , 2 , 3 , 4 , and 5 ; and 
[ 0085 ] R20 , to R204 may be each independently selected 
from a substituted or unsubstituted C3 - C10 cycloalkyl group , 
a substituted or unsubstituted C . - C , heterocycloalkyl 
group , a substituted or unsubstituted C3 - C10 cycloalkenyl 
group , a substituted or unsubstituted C2 - C10 heterocycloalk 
enyl group , a substituted or unsubstituted C . - C . aryl group , 
a substituted or unsubstituted C . - C . aryloxy group , a sub 
stituted or unsubstituted Co - C60 arylthio group , a substituted 
or unsubstituted C2 - C6 heteroaryl group , a substituted or 
unsubstituted monovalent non - aromatic condensed polycy 
clic group , and / or a substituted or unsubstituted monovalent 
non - aromatic heterocondensed polycyclic group . 
10086 ] In one embodiment , in Formulae 201 and 202 , 
[ 0087 ] L201 to L205 are each independently selected from 
[ 0088 ] a phenylene group , a naphthylene group , a fluore 
nylene group , a spiro - fluorenylene group , a benzofluore 
nylene group , a dibenzofluorenylene group , a phenanthre 
nylene group , an anthracenylene group , a pyrenylene group , 
a chrysenylene group , a pyridinylene group , a pyrazinylene 
group , a pyrimidinylene group , a pyridazinylene group , a 
quinolinylene group , an isoquinolinylene group , a quinox 
alinylene group , a quinazolinylene group , a carbazolylene 
group , and / or a triazinylene group ; and / or 
[ 0089 ] a phenylene group , a naphthylene group , a fluore 
nylene group , a spiro - fluorenylene group , a benzofluore 
nylene group , a dibenzofluorenylene group , a phenanthre 
nylene group , an anthracenylene group , a pyrenylene group , 
a chrysenylene group , a pyridinylene group , a pyrazinylene 
group , a pyrimidinylene group , a pyridazinylene group , a 

C - NPB 

Lood TAPC 
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Formula 201A 

R25 R211 

( L201 ) xa1 

R213 R214 

( L202 ) xa21 R216 

( L203 ) xa3 – R203 

[ 0096 ] In one embodiment , the compound represented by 
Formula 201 may be represented by Formula 201 A - 1 : e conten de led by 

Formula 201A - 1 

R211 

R215 

R216 

R214 

quinolinylene group , an isoquinolinylene group , a quinox 
alinylene group , a quinazolinylene group , a carbazolylene 
group , and / or a triazinylene group , each substituted with at 
least one selected from a deuterium , - F , C1 , Br , — 1 , a 
hydroxyl group , a cyano group , a nitro group , an amino 
group , an am idino group , a hydrazine group , a hydrazone 
group , a carboxylic acid or a salt thereof , a sulfonic acid or 
a salt thereof , a phosphoric acid or a salt thereof , a C , - C20 
alkyl group , a C1 - C20 alkoxy group , a phenyl group , a 
naphthyl group , a fluorenyl group , a spiro - fluorenyl group , 
a benzofluorenyl group , a dibenzofluorenyl group , a phenan 
threnyl group , an anthracenyl group , a pyrenyl group , a 
chrysenyl group , a pyridinyl group , a pyrazinyl group , a 
pyrimidinyl group , a pyridazinyl group , an isoindolyl group , 
a quinolinyl group , an isoquinolinyl group , a quinoxalinyl 
group , a quinazolinyl group , a carbazolyl group , and a 
triazinyl group ; 
[ 0090 ] xal to xa4 are each independently selected from 0 , 
1 , and 2 ; 
[ 0091 ] xa5 is selected from 1 , 2 , and 3 ; 
[ 0092 ] R201 to R204 are each independently selected from , 
but are not limited to , 
[ 0093 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and / or a triazinyl group ; and / or 
[ 0094 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and / or a triazinyl group , each substituted with at least one 
selected from a deuterium , F , Cl , Br , - 1 , a hydroxyl 
group , a cyano group , a nitro group , an amino group , an 
amidino group , a hydrazine group , a hydrazone group , a 
carboxylic acid or a salt thereof , a sulfonic acid or a salt 
thereof , a phosphoric acid or a salt thereof , a C , - C20 alkyl 
group , a C - C20 alkoxy group , a phenyl group , a naphthyl 
group , an azulenyl group , a fluorenyl group , a spiro - fluore 
nyl group , a benzofluorenyl group , a dibenzofluorenyl 
group , a phenanthrenyl group , an anthracenyl group , a 
pyrenyl group , a chrysenyl group , a pyridinyl group , a 
pyrazinyl group , a pyrimidinyl group , a pyridazinyl group , 
a quinolinyl group , an isoquinolinyl group , a quinoxalinyl 
group , a quinazolinyl group , a carbazolyl group , and a 
triazinyl group . 
[ 0095 ] The compound represented by Formula 201 may be 
represented by Formula 201 A below , but is not limited 
thereto : 

R213 

( L203 ) xa3 - R203 
R216 

[ 0097 ] The compound represented by Formula 202 may be 
represented by Formula 202A , but is not limited thereto : 

Formula 202A 

R211 R212 
N 

R2157 R216 

R202 L xa5 R20 

[ 0098 ] In Formulae 201A , 201A - 1 , and 202A , 
[ 0099 ] L201 to L203 , xal to xa3 , xa5 , and R202 to R204 may 
be as defined in the present specification , definition of R211 
and R212 may be the same as the definition of R203 , and R213 
to R216 may be each independently selected from , but are not 
limited to , a hydrogen , a deuterium , - F , - C1 , — Br , — 1 , a 
hydroxyl group , a cyano group , a nitro group , an amino 
group , an amidino group , a hydrazine group , a hydrazone 
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group , a carboxylic acid or a salt thereof , a sulfonic acid or 
a salt thereof , a phosphoric acid or a salt thereof , a C - C60 
alkyl group , a C2 - Coo alkenyl group , a C2 - C60 alkynyl group , 
a C1 - C o alkoxy group , a C3 - C1o cycloalkyl group , a C2 - C10 
heterocycloalkyl group , a Cz - C10 cycloalkenyl group , a 
C2 - C10 heterocycloalkenyl group , a Co - C60 aryl group , a 
Co - C60 aryloxy group , a C . - C60 arylthio group , a C2 - C60 
heteroaryl group , a monovalent non - aromatic condensed 
polycyclic group , and / or a monovalent non - aromatic hetero 
condensed polycyclic group . 
[ 0100 ] In one embodiment , in Formula 201A , 201A - 1 , and 
202A , 
[ 0101 ] L201 to L203 are each independently selected from 
[ 0102 ] a phenylene group , a naphthylene group , a fluore 
nylene group , a spiro - fluorenylene group , a benzofluore 
nylene group , a dibenzofluorenylene group , a phenanthre 
nylene group , an anthracenylene group , a pyrenylene group , 
a chrysenylene group , a pyridinylene group , a pyrazinylene 
group , a pyrimidinylene group , a pyridazinylene group , a 
quinolinylene group , an isoquinolinylene group , a quinox 
alinylene group , a quinazolinylene group , a carbazolylene 
group , and / or a triazinylene group ; and / or 
[ 0103 ] a phenylene group , a naphthylene group , a fluore 
nylene group , a spiro - fluorenylene group , a benzofluore 
nylene group , a dibenzofluorenylene group , a phenanthre 
nylene group , an anthracenylene group , a pyrenylene group , 
a chrysenylene group , a pyridinylene group , a pyrazinylene 
group , a pyrimidinylene group , a pyridazinylene group , a 
quinolinylene group , an isoquinolinylene group , a quinox 
alinylene group , a quinazolinylene group , a carbazolylene 
group , and / or a triazinylene group , each substituted with at 
least one selected from a deuterium , — F , C1 , — Br , — 1 , a 
hydroxyl group , a cyano group , a nitro group , an amino 
group , an am idino group , a hydrazine group , a hydrazone 
group , a carboxylic acid or a salt thereof , a sulfonic acid or 
a salt thereof , a phosphoric acid or a salt thereof , a C1 - C20 
alkyl group , a C1 - C20 alkoxy group , a phenyl group , a 
naphthyl group , a fluorenyl group , a spiro - fluorenyl group , 
a benzofluorenyl group , a dibenzofluorenyl group , a phenan 
threnyl group , an anthracenyl group , a pyrenyl group , a 
chrysenyl group , a pyridinyl group , a pyrazinyl group , a 
pyrimidinyl group , a pyridazinyl group , a quinolinyl group , 
an isoquinolinyl group , a quinoxalinyl group , a quinazolinyl 
group , a carbazolyl group , and a triazinyl group ; 
[ 0104 ] xal to xa3 are each independently selected from 0 
and 1 ; 
[ 0105 ] R203 , R211 , and R212 are each independently 
selected from 
[ 0106 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and / or a triazinyl group ; and / or 
[ 0107 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 

dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a phenan 
threnyl group , an anthracenyl group , a pyrenyl group , a 
chrysenyl group , a pyridinyl group , a pyrazinyl group , a 
pyrimidinyl group , a pyridazinyl group , a quinolinyl group , 
an isoquinolinyl group , a quinoxalinyl group , a quinazolinyl 
group , a carbazolyl group , and / or a triazinyl group , each 
substituted with at least one selected from a deuterium , — F , 
Cl , Br , - I , a hydroxyl group , a cyano group , a nitro 

group , an amino group , an amidino group , a hydrazine 
group , a hydrazone group , a carboxylic acid or a salt thereof , 
a sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a C - C20 alkyl group , a C - C20 alkoxy group , a 
phenyl group , a naphthyl group , a fluorenyl group , a spiro 
fluorenyl group , a benzofluorenyl group , a dibenzofluorenyl 
group , a phenanthrenyl group , an anthracenyl group , a 
pyrenyl group , a chrysenyl group , a pyridinyl group , a 
pyrazinyl group , a pyrimidinyl group , a pyridazinyl group , 
a quinolinyl group , an isoquinolinyl group , a quinoxalinyl 
group , a quinazolinyl group , a carbazolyl group , and a 
triazinyl group ; 
[ 0108 ] R213 and R214 are each independently selected from 
[ 0109 ] aC , - C20 alkyl group and / or a C , - C20 alkoxy group ; 
[ 0110 ] aC , - C20 alkyl group and / or a C , - C20 alkoxy group , 
each substituted with at least one selected from a deuterium , 
- F , Cl , Br , I , a hydroxyl group , a cyano group , a 

nitro group , an amino group , an amidino group , a hydrazine 
group , a hydrazone group , a carboxylic acid or a salt thereof , 
a sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a phenyl group , a naphthyl group , a fluorenyl group , 
a spiro - fluorenyl group , a benzofluorenyl group , a dibenzo 
fluorenyl group , a phenanthrenyl group , an anthracenyl 
group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and a triazinyl group ; 
[ 0111 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and / or a triazinyl group ; and / or 
[ 0112 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and / or a triazinyl group , each substituted with at least one 
selected from a deuterium , — F , Cl , Br , - I , a hydroxyl 
group , a cyano group , a nitro group , an amino group , an 
amidino group , a hydrazine group , a hydrazone group , a 
carboxylic acid or a salt thereof , a sulfonic acid or a salt 
thereof , a phosphoric acid or a salt thereof , a C , - C20 alkyl 
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group myl group , a diben , a spiro - fluor 
[ 0118 ] xa5 is selected from 1 and 2 . 
[ 0119 ] In Formulae 201A and 201A - 1 , R213 and R214 may 
be linked to each other to form a saturated or unsaturated 
ring . 
[ 0120 ] The compound represented by Formula 201 and the 
compound represented by Formula 202 may each indepen 
dently include at least one of Compounds HT1 to HT20 
below , but the compound represented by Formula 201 and 
the compound represented by Formula 202 are not limited 
thereto : 

HT1 

group , a C2 - C20 alkoxy group , a phenyl group , a naphthyl 
group , a fluorenyl group , a spiro - fluorenyl group , a benzo 
fluorenyl group , a dibenzofluorenyl group , a phenanthrenyl 
group , an anthracenyl group , a pyrenyl group , a chrysenyl 
group , a pyridinyl group , a pyrazinyl group , a pyrimidinyl 
group , a pyridazinyl group , a quinolinyl group , an isoqui 
nolinyl group , a quinoxalinyl group , a quinazolinyl group , a 
carbazolyl group , and a triazinyl group ; 
[ 0113 ] R215 and R216 are each independently selected from 
[ 0114 ] a hydrogen , a deuterium , F , Cl , Br , - I , a 
hydroxyl group , a cyano group , a nitro group , an amino 
group , an amidino group , a hydrazine group , a hydrazone 
group , a carboxylic acid or a salt thereof , a sulfonic acid or 
a salt thereof , a phosphoric acid or a salt thereof , a C , - C20 
alkyl group , and / or a C , - C20 alkoxy group ; 
[ 0115 ] aC , - C20 alkyl group and / or a C , - C20 alkoxy group , 
each substituted with at least one selected from a deuterium , 
- F , C1 , Br , — I , a hydroxyl group , a cyano group , a 

nitro group , an amino group , an amidino group , a hydrazine 
group , a hydrazone group , a carboxylic acid or a salt thereof , 
a sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a phenyl group , a naphthyl group , a fluorenyl group , 
a spiro - fluorenyl group , a benzofluorenyl group , a dibenzo 
fluorenyl group , a phenanthrenyl group , an anthracenyl 
group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and a triazinyl group ; 
[ 0116 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , and / or a triazinyl 
group ; and / or 
[ 0117 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and / or a triazinyl group , each substituted with at least one 
selected from a deuterium , — F , Cl , Br , - I , a hydroxyl 
group , a cyano group , a nitro group , an amino group , an 
amidino group , a hydrazine group , a hydrazone group , a 
carboxylic acid or a salt thereof , a sulfonic acid or a salt 
thereof , a phosphoric acid or a salt thereof , a C , - C20 alkyl 
group , a C - C20 alkoxy group , a phenyl group , a naphthyl 
group , a fluorenyl group , a spiro - fluorenyl group , a benzo 
fluorenyl group , a dibenzofluorenyl group , a phenanthrenyl 
group , an anthracenyl group , a pyrenyl group , a chrysenyl 
group , a pyridinyl group , a pyrazinyl group , a pyrimidinyl 
group , a pyridazinyl group , a quinolinyl group , an isoqui 
nolinyl group , a quinoxalinyl group , a quinazolinyl group , a 
carbazolyl group , and a triazinyl group ; and 

HT2 
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- continued - continued 

HT3 HT5 

HT4 HT6 
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HT7 HT9 

HT10 

HT8 

Boa so 
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HT15 

? 
HT12 

HT16 

? 

HT13 HT17 

? 
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- continued 
HT18 

derivative , a metal oxide , and / or a cyano group - containing 
compound , but the p - dopant is not limited thereto . Non 
limiting examples of the p - dopant may include a quinone 
derivative , such as tetracyanoquinonedimethane ( TCNQ ) or 
2 , 3 , 5 , 6 - tetrafluoro - tetracyano - 1 , 4 - benzoquinondimethane 
( F4 - TCNQ ) ; a metal oxide , such as a tungsten oxide or a 
molybden oxide ; and Compound HT - D1 below : 

CN 

NC . 

N . CN 

N NC CN 
HT19 

NC 

CN 
Compound HT - D1 

CN ON 

CN 
F F 
F4 - TCNQ HT20 

10121 ] A thickness of the hole transport region may be 
about 100 Å to about 10 , 000 Å , for example , about 100 Å 
to about 1 , 000 Å . When the hole transport region includes 
both the HIL and the HTL , a thickness of the HIL may be 
about 100 Å to about 9 , 950 Å , for example , about 100 Å to 
about 950 Å , and a thickness of the HTL may be about 50 
Å to about 2 , 000 Å , for example , about 100 Å to about 1 , 500 
Å . When thicknesses of the hole transport region , the HIL , 
and the HTL are within any of these ranges , the organic 
light - emitting device may have satisfactory hole transport 
ing properties without a substantial increase in driving 
voltage . 
[ 0122 ] The hole transport region may further include a 
charge - generating material , in addition to the materials 
described above , to improve conductivity . The charge - gen 
erating material may be homogenously or inhomogenously 
dispersed in the hole transport region . 
[ 0123 ] The charge - generating material may be , for 
example , a p - dopant . The p - dopant may be one of a quinone 

[ 0124 ] The hole transport region may further include at 
least one of a buffer layer and an EBL , in addition to the HIL 
and the HTL . The buffer layer may increase light - emitting 
efficiency by compensating an optical resonance distance 
according to the wavelength of light emitted from the EML . 
The buffer layer may include a material included in the hole 
transport region . The EBL may block injection of electrons 
from the electron transport region . 
[ 0125 ] The HTL may include a first hole transport layer 
and a second hole transport layer , and the first hole transport 
layer and the second hole transport layer may be formed of 
the same material or of different from each other materials . 
[ 0126 ] The EML may be formed on the first electrode 110 
or on the hole transport region using ( utilizing ) various 
methods such as , for example , vacuum deposition , spin 
coating , casting , LB deposition , inkjet printing , laser print 
ing , or LITI . When the EML is formed by vacuum deposi 
tion or spin coating , the deposition conditions and the 
coating conditions for forming the EML may be similar to 
the deposition conditions and the coating conditions for 
forming the HIL . 
[ 0127 ] When the organic light - emitting device 10 is a 
full - color organic light - emitting device , the EML may be 
patterned into individual sub - pixels , such as a red EML , a 
green EML , and a blue EML . Alternatively , the EML may 
have a stacked structure of the red EML , the green EML , and 
the blue EML , or a single layer structure including a red 
light - emitting material , a green light - emitting material , and 
a blue light - emitting material formed as a single layer and 
capable of emitting white light . 
[ 0128 ] The EML may include a host and a dopant . 
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- continued [ 0129 ] Non - limiting examples of the host may include at 
least one of TPBI , TBADN , ADN ( herein , also referred to as 
“ DNA ” ) , CBP , CDBP , and TCP : 

TCP 

???? ( 0130 ] The host may include a compound represented by 
Formula 301 : 

TBADN pogotiqui8 $ ADN 

Ar301 - [ ( L301 ) xb1 - R 301 ] xb2 Formula 301 

[ 0131 ] In Formula 301 , Ar301 is selected from 
[ 0132 ] a naphthalene , a heptalene , a fluorene , a spiro 
fluorene , a benzofluorene , a dibenzofluorene , a phenalene , a 
phenanthrene , an anthracene , a fluoranthene , a triphenylene , 
a pyrene , a chrysene , a naphthacene , a picene , a perylene , a 
pentaphene , and / or an indenoanthracene ; 
[ 0133 ] a naphthalene , a heptalene , a fluorene , a spiro 
fluorene , a benzofluorene , a dibenzofluorene , a phenalene , a 
phenanthrene , an anthracene , a fluoranthene , a triphenylene , 
a pyrene , a chrysene , a naphthacene , a picene , a perylene , a 
pentaphene , and / or an indenoanthracene , each substituted 
with at least one selected from a deuterium , - F , - Cl , Br , 
- I , a hydroxyl group , a cyano group , a nitro group , an 
amino group , an amidino group , a hydrazine group , a 
hydrazone group , a carboxylic acid or a salt thereof , a 
sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a C1 - C . alkyl group , a C2 - C . alkenyl group , a 
C2 - C60 alkynyl group , a C1 - C60 alkoxy group , a Cz - C10 
cycloalkyl group , a C2 - C10 heterocycloalkyl group , a Cz - C10 
cycloalkenyl group , a C2 - C10 heterocycloalkenyl group , a 
Co - C60 aryl group , a Co - C60 aryloxy group , a Co - Coo arylthio 
group , a C2 - C6 heteroaryl group , a monovalent non - aro 
matic condensed polycyclic group , a monovalent non - aro 
matic heterocondensed polycyclic group , and Si ( Q301 ) 
( Q302 ) ( Q303 ) ( where Q301 to Q303 are each independently 
selected from a hydrogen , a C - C60 alkyl group , a C2 - C60 
alkenyl group , a Co - Coo aryl group , and / or a C2 - C6 het 
eroaryl group ) ; 
[ 0134 ] definition of L301 may be the same as the definition 
of L201 as described in the present specification ; 
[ 0135 ] R301 is selected from 
[ 0136 ] aC , - C20 alkyl group and / or a C , - C20 alkoxy group ; 
[ 0137 ] aC , - C20 alkyl group and / or a C , - C20 alkoxy group , 
each substituted with at least one selected from a deuterium , 
- F , Cl , Br , - I , a hydroxyl group , a cyano group , a 

nitro group , an amino group , an amidino group , a hydrazine 
group , a hydrazone group , a carboxylic acid or a salt thereof , 
a sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a phenyl group , a naphthyl group , a fluorenyl group , 
a spiro - fluorenyl group , a benzofluorenyl group , a dibenzo 
fluorenyl group , a phenanthrenyl group , an anthracenyl 

CBP 

CDBP 
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group , a hydrazone group , a carboxylic acid or a salt thereof , 
a sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a phenyl group , a naphthyl group , a fluorenyl group , 
a spiro - fluorenyl group , a benzofluorenyl group , a dibenzo 
fluorenyl group , a phenanthrenyl group , an anthracenyl 
group , a pyrenyl group , and a chrysenyl group ; 
[ 0149 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , and / or a chrysenyl group ; 
and / or 
[ 0150 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , and / or a chrysenyl group , each 
substituted with at least one selected from a deuterium , - F , 
- Cl , Br , — I , a hydroxyl group , a cyano group , a nitro 
group , an amino group , an am idino group , a hydrazine 
group , a hydrazone group , a carboxylic acid or a salt thereof , 
a sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a C - C20 alkyl group , a C - C20 alkoxy group , a 
phenyl group , a naphthyl group , a fluorenyl group , a spiro 
fluorenyl group , a benzofluorenyl group , a dibenzofluorenyl 
group , a phenanthrenyl group , an anthracenyl group , a 
pyrenyl group , and a chrysenyl group , but R301 is not limited 
thereto . 
[ 0151 ] For example , the host may include a compound 
represented by Formula 301A : 

group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and a triazinyl group ; 
[ 0138 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and / or a triazinyl group ; and / or 
[ 0139 ] a phenyl group , a naphthyl group , a fluorenyl 
group , a spiro - fluorenyl group , a benzofluorenyl group , a 
dibenzofluorenyl group , a phenanthrenyl group , an anthra 
cenyl group , a pyrenyl group , a chrysenyl group , a pyridinyl 
group , a pyrazinyl group , a pyrimidinyl group , a pyridazinyl 
group , a quinolinyl group , an isoquinolinyl group , a qui 
noxalinyl group , a quinazolinyl group , a carbazolyl group , 
and / or a triazinyl group , each substituted with at least one 
selected from a deuterium , — F , C1 , — Br , — I , a hydroxyl 
group , a cyano group , a nitro group , an amino group , an 
amidino group , a hydrazine group , a hydrazone group , a 
carboxylic acid or a salt thereof , a sulfonic acid or a salt 
thereof , a phosphoric acid or a salt thereof , a C - C . alkyl 
group , a C1 - C20 alkoxy group , a phenyl group , a naphthyl 
group , a fluorenyl group , a spiro - fluorenyl group , a benzo 
fluorenyl group , a dibenzofluorenyl group , a phenanthrenyl 
group , an anthracenyl group , a pyrenyl group , a chrysenyl 
group , a pyridinyl group , a pyrazinyl group , a pyrimidinyl 
group , a pyridazinyl group , a quinolinyl group , an isoqui 
nolinyl group , a quinoxalinyl group , a quinazolinyl group , a 
carbazolyl group , and a triazinyl group ; 
[ 0140 ] xb1 is selected from 0 , 1 , 2 , and 3 ; and 
[ 0141 ] xb2 is selected from 1 , 2 , 3 , and 4 . 
[ 0142 ] In one embodiment , in Formula 301 , 
[ 0143 ] L301 is selected from 
[ 0144 ] a phenylene group , a naphthylene group , a fluore 
nylene group , a spiro - fluorenylene group , a benzofluore 
nylene group , a dibenzofluorenylene group , a phenanthre 
nylene group , an anthracenylene group , a pyrenylene group , 
and / or a chrysenylene group ; and / or 
[ 0145 ] a phenylene group , a naphthylene group , a fluore 
nylene group , a spiro - fluorenylene group , a benzofluore 
nylene group , a dibenzofluorenylene group , a phenanthre 
nylene group , an anthracenylene group , a pyrenylene group , 
and / or a chrysenylene group , each substituted with at least 
one selected from a deuterium , — F , C1 , — Br , - I , a 
hydroxyl group , a cyano group , a nitro group , an amino 
group , an amidino group , a hydrazine group , a hydrazone 
group , a carboxylic acid or a salt thereof , a sulfonic acid or 
a salt thereof , a phosphoric acid or a salt thereof , a C , - C20 
alkyl group , a C1 - C20 alkoxy group , a phenyl group , a 
naphthyl group , a fluorenyl group , a spiro - fluorenyl group , 
a benzofluorenyl group , a dibenzofluorenyl group , a phenan 
threnyl group , an anthracenyl group , a pyrenyl group , and a 
chrysenyl group ; 
[ 0146 ] R301 is selected from 
[ 0147 ] aC , - C20 alkyl group and / or a C , - C20 alkoxy group ; 
[ 0148 ] a C , - C20 alkyl group and / or a C , - C20 alkoxy group , 
each substituted with at least one selected from a deuterium , 
- F , - Cl , Br , - I , a hydroxyl group , a cyano group , a 

nitro group , an amino group , an amidino group , a hydrazine 

Formula 301A 

[ ( L301 ) xb1 - R301lxb2 

[ 0152 ] In Formula 301A , definitions of the substituents 
may be as described in the present specification . 
[ 0153 ] The compound represented by Formula 301A may 
include at least one of Compounds H1 to H42 , but the 
compound represented by Formula 301A is not limited 
thereto : 

H1 
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- continued - continued 
H2 H8 ?? - 
H3 

H9 8 
H4 

H1 ) 

H5 

H11 

H6 

H7 H12 
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- continued - continued 
H13 H18 

H14 
H19 

| 88858 H15 
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- continued - continued 
H28 

H23 

- 
- 

- - - 
H24 

H29 
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H26 

H31 
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- continued - continued 
H38 H41 

? - ? 
H39 

H42 

- > ???? ? 
[ 0154 ] Additionally , the host may include at least one of 
Compounds H43 to H49 , but the host is not limited thereto : H40 

H43 
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- continued - continued 
H47 H44 

N 

H48 

H45 

H49 

H46 

[ 0155 ] The dopant may include at least one of a fluores 
cent dopant and a phosphorescent dopant . 
10156 ] The phosphorescent dopant may include an organic 
metal complex represented by Formula 401 : 

Formula 401 

A401 

* * X402 — X401mm 
M — ( L401xc2 

X404 — X403 

A402 

xc1 
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[ 0157 ] In Formula 401 , 
[ 0158 ] M is selected from iridium ( Ir ) , platinum ( Pt ) , 
osmium ( Os ) , titanium ( Ti ) , zirconium ( Zr ) , hafnium ( Hf ) , 
europium ( Eu ) , terbium ( Tb ) , and / or thulium ( Tm ) ; 
[ 0159 ] X401 to X404 are each independently a nitrogen 
atom or a carbon atom ; 
[ 0160 ] rings A401 and 402 are each independently 
selected from a substituted or unsubstituted benzene , a 
substituted or unsubstituted naphthalene , a substituted or 
unsubstituted fluorene , a substituted or unsubstituted spiro 
fluorene , a substituted or unsubstituted indene , a substituted 
or unsubstituted pyrrole , a substituted or unsubstituted thio 
phene , a substituted or unsubstituted furan , a substituted or 
unsubstituted imidazole , a substituted or unsubstituted pyra 
zole , a substituted or unsubstituted thiazole , a substituted or 
unsubstituted isothiazole , a substituted or unsubstituted 
oxazole , a substituted or unsubstituted isoxazole , a substi 
tuted or unsubstituted pyridine , a substituted or unsubsti 
tuted pyrazine , a substituted or unsubstituted pyrimidine , a 
substituted or unsubstituted pyridazine , a substituted or 
unsubstituted quinoline , a substituted or unsubstituted iso 
quinoline , a substituted or unsubstituted benzoquinoline , a 
substituted or unsubstituted quinoxaline , a substituted or 
unsubstituted quinazoline , a substituted or unsubstituted 
carbazole , a substituted or unsubstituted benzoimidazole , a 
substituted or unsubstituted benzofuran , a substituted or 
unsubstituted benzothiophene , a substituted or unsubstituted 
isobenzothiophene , a substituted or unsubstituted benzox 
azole , a substituted or unsubstituted isobenzoxazole , a sub 
stituted or unsubstituted triazole , a substituted or unsubsti 
tuted oxadiazole , a substituted or unsubstituted triazine , a 
substituted or unsubstituted dibenzofuran , and a substituted 
or unsubstituted dibenzothiophene ; 
[ 0161 ] at least one substituent of the substituted benzene , 
substituted naphthalene , substituted fluorene , substituted 
spiro - fluorene , substituted indene , substituted pyrrole , sub 
stituted thiophene , substituted furan , substituted imidazole , 
substituted pyrazole , substituted thiazole , substituted isothi 
azole , substituted oxazole , substituted isoxazole , substituted 
pyridine , substituted pyrazine , substituted pyrimidine , sub 
stituted pyridazine , substituted quinoline , substituted isoqui 
noline , substituted benzoquinoline , substituted quinoxaline , 
substituted quinazoline , substituted carbazole , substituted 
benzoimidazole , substituted benzofuran , substituted benzo 
thiophene , substituted isobenzothiophene , substituted ben 
zoxazole , substituted isobenzoxazole , substituted triazole , 
substituted oxadiazole , substituted triazine , substituted 
dibenzofuran , and / or substituted dibenzothiophene is 
selected from 
[ 0162 ] a deuterium , F , Cl , Br , - I , a hydroxyl 
group , a cyano group , a nitro group , an amino group , an 
amidino group , a hydrazine group , a hydrazone group , a 
carboxylic acid or a salt thereof , a sulfonic acid or a salt 
thereof , a phosphoric acid or a salt thereof , a C - C60 alkyl 
group , a C2 - C60 alkenyl group , a C2 - C60 alkynyl group , 
and / or a alkoxy group ; 
[ 0163 ] a C . - C . alkyl group , a Cz - C60 alkenyl group , a 
C2 - C60 alkynyl group , and / or a C1 - C60 alkoxy group , each 
substituted with at least one of a deuterium , - F , - Cl , Br , 
- I , a hydroxyl group , a cyano group , a nitro group , an 
amino group , an amidino group , a hydrazine group , a 
hydrazone group , a carboxylic acid or a salt thereof , a 
sulfonic acid or a salt thereof , a phosphoric acid or a salt 
thereof , a C3 - C1o cycloalkyl group , a C2 - C10 heterocy 

cloalkyl group , a Cz - C10 cycloalkenyl group , a C2 - C10 
heterocycloalkenyl group , a Co - C60 aryl group , a C6 - C60 
aryloxy group , a C . - C . arylthio group , a C2 - C6 heteroaryl 
group , a monovalent non - aromatic condensed polycyclic 
group , a monovalent non - aromatic heterocondensed poly 
cyclic group , — N ( Q401 ) ( Q402 ) , Si ( Q403 ) ( Q404 ) ( Q405 ) , 
and B ( Q406 ) ( Q407 ) ; 
[ 0164 ] a C3 - C1o cycloalkyl group , a C2 - C10 heterocy 
cloalkyl group , a Cz - C10 cycloalkenyl group , a C2 - C10 
heterocycloalkenyl group , a C . - C . aryl group , a Co - C60 
aryloxy group , a Co - Coo arylthio group , a C2 - C6 heteroaryl 
group , a monovalent non - aromatic condensed polycyclic 
group and / or a monovalent non - aromatic heterocondensed 
polycyclic group ; 
[ 0165 ] a Cz - C10 cycloalkyl group , a C2 - C10 heterocy 
cloalkyl group , a Cz - C10 cycloalkenyl group , a C2 - C10 
heterocycloalkenyl group , a Co - C60 aryl group , a Co - C60 
aryloxy group , a C6 - C60 arylthio group , a C2 - C60 heteroaryl 
group , a monovalent non - aromatic condensed polycyclic 
group , and / or a monovalent non - aromatic heterocondensed 
polycyclic group , each substituted with at least one of a 
deuterium , F , Cl , Br , — 1 , a hydroxyl group , a cyano 
group , a nitro group , an amino group , an am idino group , a 
hydrazine group , a hydrazone group , a carboxylic acid or a 
salt thereof , a sulfonic acid or a salt thereof , a phosphoric 
acid or a salt thereof , a C , - C60 alkyl group , a Cz - Croalkenyl 
group , a C2 - C60 alkynyl group , a C - C60 alkoxy group , a 
C3 - C1o cycloalkyl group , a C2 - C10 heterocycloalkyl group , a 
Cz - C10 cycloalkenyl group , a C2 - C10 heterocycloalkenyl 
group , a C . - C . aryl group , a Co - C60 aryloxy group , a 
Co - C60 arylthio group , a C2 - C60 heteroaryl group , a mon 
ovalent non - aromatic condensed polycyclic group , a mon 
ovalent non - aromatic heterocondensed polycyclic group , 
- N ( Q411 ) ( Q412 ) , Si ( Q413 ) ( Q414 ) ( Q415 ) , and B ( Q416 ) 
( Q417 ) ; and / or 
[ 0166 ] — N ( Q421 ) ( Q422 ) , _ Si ( Q423 ) ( Q424 ) ( Q425 ) , and / or 
- B ( Q426 ) ( Q427 ) , where Q401 to 2407 , 0411 to Q417 , and 
Q421 to Q427 are defined as Qu to Q17 , Q21 to Q27 , and Q31 
to Q37 above ; 
[ 0167 ] L401 is an organic ligand ; 
[ 0168 ] Xcl is selected from 1 , 2 , and 3 ; and 
[ 0169 ] Xc2 is selected from 0 , 1 , 2 , and 3 . 
[ 0170 ] In one embodiment , L401 is a monovalent , divalent , 
or trivalent organic ligand . For example , L401 may be 
selected from a halogen ligand , such as C1 or F , a diketone 
ligand , such as acetylacetonate , 1 , 3 - diphenyl - 1 , 3 - propane 
dionate , 2 , 2 , 4 , 6 - tetramethyl - 3 , 5 - heptanedionate , or 
hexafluoroacetonate , a carboxylic acid ligand , such as pico 
linate , dimethyl - 3 - pyrazolecarboxylate , or benzoate , a car 
bon monoxide ligand , an isonitrile ligand , a cyano ligand , 
and / or a phosphorus ligand , such as phosphine or phosphite , 
but L401 is not limited thereto . 
[ 0171 ] In Formula 401 , when A401 has at least two sub 
stituents , the at least two substituents of Ado , may be linked 
to each other to form a saturated or unsaturated ring . 
[ 0172 ] In Formula 401 , when A402 has at least two sub 
stituents , the at least two substituents of Ado , may be linked 
to each to and form a saturated or unsaturated ring . 
[ 0173 ] In Formula 401 , when xcl is 2 or greater , a 
plurality of ligands , 










































































































































