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A light-emitting element having extremely high efficiency of approximately 25 % is provided. The light-
emitting element includes a light-emitting layer which contains a phosphorescent guest, an n-type host, and
a p-type host, where the light-emitting layer is interposed between an n-type layer including the n-type host
and a p-type layer including the p-type host, and where the n-type host and the p-type host are able to form
an exciplex in the light-emitting layer. The light-emitting element exhibits an extremely high emission

efficiency (power efficiency of 74.3 Im/W, external quantum efficiency of 24.5 %, energy efficiency of 19.3
%) at a low driving voltage (2.6 V) at which luminance of 1200 cd/m? is attainable.
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EXFEAHL

A light-emitting element having extremely high efficiency of approximately 25

% is provided. The light-emitting element includes a light-emitting layer which
contains a phosphorescent guest, an n-type host, and a p-type host, where the
light-emitting layer is interposed between an n-type layer including the n-type host and
gq't}’rpe0 layer including the p-type host, and where the n-type host and the p-type host
Q%r’e“\’éia(lg to form an exciplex in the light-emitting layer. The light-emitting element
exhibits an extremely high emission efficiency (power efficiency of 74.3 lm/W, external
quantum efficiency of 24.5 %, energy efficiency of 19.3 %) at a low driving voltage (2.6

V) at which luminance of 1200 cd/m? is attainable.
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EBETRERE 11T TEeWNEESETFTHEatNY
E RESEFHARFENMEBREFEZIE-SfZEAGNSTF
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12,9,16,23-09 K & HE -29H,31H-BEF & A ) -
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2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-+ A & ¥ & ) -1,4,5,8-2 Iy
B —BE B f% (¥ % ° NTCDI-C8F) -~ 3',4'-= T # -5,5"-
g (s HEOEEBEE) -5,5"-Z&-2,2':5'2"-=Z Kl (B
: DCMT) ~ B EZFZ#HHE (B W [6,6]-FH Ce EBEEKRH
) %F -

H4 o EEETFTRERERE 1T B KEYMWER > W LE
HHEEESETHRAENYYENKRBYBEETHRESEF XK
FHREFEER 117 -

A W bR BN FB|XITH 101l A N B FTEE
103 R PEFXFBE 14 o EFEFHEGRERERNESG E
ASCRCE i

i

4]

Wohe r LB TUAREETHEBE 111
M2 W —FHWME - LK - F NEFTERE 103 AFEE T
E@mEg 111-

Lttt AAEES  REBMEEEBNAERE ZHE B E
fii % > MEBERMAEA > HLHE EL @ 110 (HF - 110a -

-42 -



1517472

110b) PERAMETFTHEAIMBL  -MHE ZBFEAZBLEHE
MEBPFNIT - FXBMEHRDNLENE Bt EBME
BN E - FTARMEXRBREAHTEALANEAENERS -

F4  tu B ERMBEBAZ L THE 101 HE -

HFHERAAEREAAFT RO BAEE  TLUHEHS
EEAEFEAXEUNDELAELEFN I ALEENESN X & E
AR RE - B4 TUBZBALAREREANREFEE
%R REE -

"5 3

EAEBERAATHARKSESER SN | ATREBF K
T 10la FEMEBEBRREFTEETRYE - B 4A T R R
HEXEZREAEE 201 REBESE —ZFIFE 202 F - &
FIR 203 B =ZFARBIE 204 FE - FHFE =K FIFE 202 F 204
mE 4C AT B E M E BFERMKBBEE O 223 #F B EME M
RAAZBZATBNERALEY -

M - B AFIE 202 6F N B XTEER - E_EKBF
203 EERARE > B=-AFIE 204 8 P A FTBWAR - Ik
WA U EE -—EE=ZRBIE 202 F 204 SR RE R K
- HE OBENEBIHMZEHIZZENMBRERTLUEE
WEZEHERACEDOERIE - il - AT K NR FBE
RERER PHIRAFEN 4 - Lo LT UK KB
MEARERERPEIENEBZTEN 1% -

BE  flm UBE-ZFBHE 202 RE=ZFKFF 204 £

-43-



1517472

W ERLAVHERERBHME ZZBER 203 /KB
BMALEYVHESERESEW AFAZSERFREROFMEON 223 BEF
TRMERADKRNE - HE > OB 4A R > LA UHESE
EBENHOL 223 FAEZEAHERA -

4 EEEZEHEZE 200 ARE—BE O EBNER > &
EEREEMBEULLNER (EBH 2A § » ER 205 £ 207
) MBI RE RAEBILESE (BEZ X HEZE
B O 223 WARMAKBREANTR) MEENEER
AT - B4 WAUESZSERFEEER 205 2 207 Z M

(|l

>\z

B BEBE R E -

B 4A FircBIHEEESD > FE 208 R E o £ E
WE—ZBFW 2028FB N ETEBIMKE - L4 > £ 209 Fr
REEAORE —ZAFW 202 ZFNBITE - RHE KR
B 203 ABHER  MRE=ZZFKBIW 204 Y PR FEEU
— EHLBIIE - -BFE O 210 IR o ETERE=ZE
BW 204 Z B PRHEEINE

wm o EEIR 205 2 207 R EERBEEE2EEF
B AR NBEEERE 103 & > BEREXE 102> K
% ok P EEBEBE 104 NFXTH 101b H K > £ N
BEHEE 103 EENXE 102 CEHEK NREBER 106 H
# PR FBE 104 EFKHXE 102 ZHER PREHBERE 107
- W E MBI ITH 10lc K AR ERNER N & X
BE 13 xHMAEERLCBEE PREITEE 104 ZH T B K

Y B By # 7 -

-44 -



1517472

ABIITHEKRERERHEE A TITHHEHEREDN
HE #iS HEEZEHEZE 211l REEE —-ZFE 212
B AR 213 FEABI 214 FEEAEZE 215 F
LABIF 216 L > BB BIW 212 RE_EFTE 213
ENBITBERXRRE FZFZBER24FFRER > FUER
W 215 REBERAFIW 216 8 PR FBEF -

HE 4A I EEEEREZ ©ILUEERBEY
B OE 223 IR - R/ - BEREBEHVULESTEAEFER
S EEZREE 211 AEE-—BU L ER > ®E
EEEMBEULNENER (ZEE 2B f - Eik 217 £ 219)
T MEXA K RRESBILEUEBENEER A A

£E 4B TV HERKE T » £ 220 IR X E
wHE - AFHR 212FZFHNBETBIOME - LI 7 221 F
THHE>RRE ZAZABIR 213 ZAFHYNIUTE  RE=ZHF
R214 R BHER  KEHRBE 215 FZFH P A 8L
—EWNLEPINE  -BE - 222 AR ETERE RLE
B 216 ZFH PR ETBEIUERE -

B 4BRAITAHWREKED  WHRNTH 10la BE A
DlEEZRXE 10288 NBFTEE 103 XA NE - &E KX
jg@ 1022 PR TERE I4ZHNNENREZLERE

BSR4
EAERAA D HTHF NEFREH 2mDBTPDBq-

-45-



1517472

I X o A PE FHEH PCBNBB HBEEGWETHRY
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