SMAE2F158 T (FH)

NHMHK BT N e
X
™~

Nm1£“3

BAEBXHE BUXEiMTRZIrR

2L TNT1 AT L—R
TTITI (HRESD

IS

[Ny BUDSAYFYA AYyFYDST_v I =+A] 2
AKRAXFXZERIFMER i

&M

#2

Z2LF TNV TF 1 A7 =B OMERREIM 4
i

Z2LF O 7TWVERELTt A7 L —REF IAMHORR 18
EFHEMEZAVV=REERIREICKS

=SESFRNY PELETFORR 26
S EEZ2HNBILERN S A X—DHRR 34
MEFRDENZ

MERTZENE U= A FR—"Y G @B IR 42
 EBOESEEANICEKDBERY M= DBEICTLT 7=

BB ASLHESDRR 43
TIAN— I EBLLEDSEAATF—2NDERAEER /IN—)FIVT—=2AN? 44
£ 34 iy 45

RAEER 46
MAE - FRXEFRER-H 50

88L'ON X ¢c0c



2

EES

[Ny RS A yFUA
DYFIDST AT v\

& Y
=M &
KRKRFRZFREILEZHATR Hux

BEEORIHSHBEZEVWTHICRIETH DN, EHEFEDLSSIKEDZETRONSDTLES>FT
HBd., EOREMNEESE, BREBRMEDVWTWHEIFADRKICHRNKHBEN BT 2HENTE,
EENETEETZIELERBLT, TLEZRTICHMEBIT ZHICIIENTTLEDERI—RETIMTL
BIFNEEBSBVWSWEIETH > fco BEDA, MHRNRET Z2HOHICIF/N\V T THERLIED, BB
ZDRIETEINFE->TLKZETTLEERKIITLUE > fco ZDTLESFH, TV VERALSKIC
BoTWBZENBHolce TLERBMEINZMEOEE EEFMPETFAFEINALT L EEBEHOBEEN
BSTETHD. RELICKWLD, FIBFERRYFYELREUTRERRYFUULIEREUTH S,

REEDRFICRANICZEDEZT DL, "HEIET 1 LATDRETAFLRNILOBRELZHNS, TLET
MR CHBEETHBITRE> TWD, EFANXSBREOEE L, fcHEHE00FREDEERTHE
WTWZDT, EEBRMKRFRTOBELNSZAYFILTWRDTIE?) EOHER, —H, 1VF—RY
EAFELTEEIC THRE - TLE - BE - 8L OF—T—RTHRERI 3L, AURMEF>TVWDA
EPiEhHESNc. RALAKRICEREELREOEZ ICERZ LIF2 AL WNIE, TREIF247 L — LA
/®-707Ly>7THhh, EnETLEDIOTIL—L/ B - AV F—L—RICEBRLTVWIDOTEE
HNELETHERRBUICB>TUESDR EETANASBEOHBEDBEEICERE LIFT2AH WS, ¥
EYIAVRSANDETEHEDEWIFBETEZSTHIH, ZOEVHDLBRETE 20N FEERNIEMT
BRWRAICIE K <D SR,

BEHMES, TLEEERE 72V VEHNSKRIC, MESHFZFOJVEERENSHES LV ETY S
ILBOEN, ZUL T, RET A AL —DOHMREEMOR ETHREERFEREXEL<MLEL, NMEY3VD
S57ILINAMEY Y, AKNEEAEAEL, DWCIEABDOREDRRE TIIEI EILEHITEHRWE
EPNTVBBKETEREIETUX o fco IVKIMTDESTH D, NHKEUXRMATFIZAR L & &,
WOTA INERIFESHIBKRKEA TRRCENMRULEINTVWDIDZRAETRE TW W, 35
&, BOOHEHBREBVTVWRDICTINTE, AYPORDZRETVWBIREICEEN, ™MWIIIXTE
eohy EXREBDIESNI, TLESFELTIE, ZDLSEICERELZVWDOTHEZN, FLELE
WSBERARZESHEICIHIENTINRVDOT, RHOSRANEBVWEZ ZDIFICIEVHEV, REER
JBICiT< &, ZRRZNEEVVEBEZMRUEUCRRETLELERELTLEAT S > LA TWS, Tt
U, BULHEEShTWSEE (V—X) FUWHACEENVWAREDIENDROT, RTEFEOEEERTH
RYICZARICENVWRDTHE SN ? EVWSREEEE & >UD > TL e,

ZABHZDH, EROTLEDHELIEDEERNAD. BROBENFTHRBATDIIERF>KRERZRDT,

NHK#H R&D/No.188/2022.%



1984%F ARERRFAZGE T AMFTRHELRHERIZET B, BREFRER ERPEYFETFIRBERMNT
19865F ABRRFAF G T ARFAHELRERRERT SEBEE, ERFEREARIE BRI Stin

19864 ABRRFIFE BIF FHERFRIEEAMTFER (UST ALCA) 2RIES, EFI,
1993F ARRKFEIFER EAM BRLE, AERULE BSTFEHE -/ HRRE
19944 APRRZIFES Bhu% A A VBIRIED

20024 RIRRFRFFELFAFR iR

BECES

EHPROTLEZEATHREL, BPRTHABATSIZEIC U, ThEFY VY RAEREDDIC, THEE

MR EBENICHABE LS5 Y FDIKTFLEZRT U e RICKTREL, BRA Y TNHKDBSAKF v~
Xlllicty b, BERERD L, REIWN—VEBOME 'Y3—X; (UYRY—hR) MRS T,
HTEBEZEBER, "IN —2vILZP o> TVWBADER) EBoTcs TH, NHKOF v U XILTHS
ZEIIRME, B5—ER, 95¢&, INBNSYIMNSREZADHZTOT s ERNETETHREOMN
ITEHREERIBED : o "TABREORED, EFTANATEREDEHEDLSICRYF EULBEEICKE >
TULESD?) EEZERDSAEDDDEZTH>fco MEDTIFILIIYRI—DREMET 1 ATL—1K
MOBIRREED, TOTFLE>FNT>ERICLTWEEEDZEZ A YFY EEELT<NicDTH > 1o,

ZUTRRBZHELD, KETHEINZTAATIL—DITLFITILETH S, EHRFFERRICEE
MEAFOILY NOJOIXLFEICET 2MAEZTo> T\, BENSHNT EETEZDEDFH
MEEDZELTENEDLZDZRLEHLS, BERHIFTLEPHITONS T+ AL —DEREARENS,
EEBERTMRLTVWED, @B, 2<E>AXTENZNEERINI. bo&H, SEUHSHFHLESH
ETILFIYTIMEICRI->TWDE LS5 TH DD, RERFEAMEEEFS /KT (WRIIVLTV—0DE
FRYK) ORZIToTVND, BHEART NLOFEENE DFELBDLSBEFRY NOEREE T
KEADEBEEZRELTCED, BIEULTWSIDREREALICIDEEDEVWEZENSE, BARARDOERZ
SDBRICKRBTEZTARATIL—HADEFRY MELRFICELEIFZZETHD, 2FD, EEHNKRDT
WeRYyFVEHZH>ERAYFIIEZIETH S, ARLHIEFTEZOMRDIEEL, HOPDESLF
DESTHHIZRERLTWEY, AFESICEFRY MNELRFIID EIFsnTWa &SI, 7LFVT
WTF4 A7 —ZE3ICIFECR AT DIRTFHLEELRERLBOT, BRI Zv /v TRAYFUEED
TARATL—ZE2BZEBLWNTTWBDREERS 2 &l U,

%H, TLETHMN 2T AL —ZBHUIRD AR RAY—K 7 AV DBNMZLTWe, 7OKY
17DHDERZIEENEELH o H, DWTHENHEONERL LI, N\ T1—5147DFTLE
NHEFBINLKIC —RIC—EADNS—A—EBANI ERWCERLTWD, HDHITTRT Y MTASK
BFLEEVWSKRADESITIRZIDONE LBV ZSWSEFBEDEED, HEOWASHRKWIIVY 3
A TEBLSICHARZIERDIEVWERS LRI, HU, TLE>FOEENTREDRICIABREDHH
3&, EARICIRULTHTLEDNSEENS Z ENTEGRLLIRD, ZFBRERKBLTVWSZDMH LRV
ERSE, BEADMREICARDERVWLTULE S, ZARBRSKKFEZREDD, AESZHEE LW Z
&lc9d %,

NHK$:H R&D/No.188/2022.% 3



*1
MEICEREHNME € TH
5 ¢ % ] K ZEL (Electro-
luminescence) &WVD, %I,
HEMBICERERT LT
RIS B BELREFICDOVTI,
BHERN A1+ — K (OLED :
Organic Light Emitting
Diode) &W3,

ILF T TINTA AT —
O FFZFEENM

FHFE RIELEZE  AKER  EHEE

SERERTHITDIEDFRBTLF I TIVT14 AT —3, BEY, FHEWY HUE
TeAPHBERYICK DU R EDMINEEICINZ, HMEMIRTORERTRICESEN
T YA eEsD, &, BAR - RHERHASNDHLOIAD T VFEBRORIBALE,
FROBEARAINCEFHZE/5T AR EMD TS, ARTIE ILF2 T 7o
A7 L—OEERICARERE, EREMOMEREBEICDOVVTEHRT .

1. FUSHIC
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3% % BRE 3 5 DICHE LR TFTICOWTFH T 50 TFTIREBRIR T VIR 5 —
O—FETH Y, VEK, HMgRA, BIOBEMH (K=, V=X, FLA ) OFECH
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A - AIOEOAELIL, 7LF Y TANT A4 AT L —ICHE LR E T L LTH
NTHhH%, 3E (a) ITRTEBY, 7LF 7 IVAKELIZMEZ S0 6aE (5
JekE) % Bl & B CIRA ZEREE TH - T, Bl SIEILATEAL, Bih S I3E 1%
HATAHIEIZLY, BUETIEILE BTG LIOET 50 BRIZIZERILL ~ 2
LA R OB (WF - Work Function)**25.0 eV FEEOMEAL < v H i,
A F b A )V F— (IE : Ionization Energy)*SH AL DOGHEMRITL L HFET S
728, LI OB ITEATE S, —F, Ag () RAL (TVI=TLh) &L
Bt 5 S EEM I OWEIZ40 eVEETH LD L, £ OaRFERD
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2.4 EFFvb
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Development of electron injection materials

for flexible OLEDs

SASAKI Tsubasa, OONO Taku, SHIMIZU Takahisa and FUKAGAWA Hirohiko
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ABSTRACT

The development of air-stable materials without use
of alkali metals, which are quite sensitive to oxygen
and moisture, has become important for the practical
application and spread of flexible OLED displays.
For the electron injection layer which efficiently
injects electrons into the light-emitting layer, we
have developed a new material that exhibits electron
injection properties equivalent to or better than
those of alkali metals. Furthermore, we clarified
the electron injection and transport mechanisms
in OLEDs by studying the correlation between the
energy level and OLED properties. By using the new
electron injection material with excellent electron
injection properties, we realized an OLED with low
voltage and long life while simplifying the OLED
stacking structure.
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IWASAKI Yukiko, MOTOMURA Genichi and TSUZUKI Toshimitsu
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ABSTRACT

To improve the performance of low-toxicity quantum
dot light-emitting diodes (QD-LEDs) with the goal
of using them in wide color gamut displays, we
developed green QD-LEDs with emitting layers
composed of cadmium-free and lead-free QDs and
organic electron-transporting materials (ETMs).
Moreover, we improved their efficiency and driving
voltage by selecting suitable organic ETMs. In
addition, we developed QD-LEDs with high color
purity by applying emitting layers composed of
suitable red, green, and blue QDs and organic
ETMs.
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Development of High-Mobility Solution-
processed Metal Oxide Thin-Film
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ABSTRACT

Solution-processed metal-oxide TFTs are promising
devices for future thin and light-weight flexible
displays because of advantages, such as low
cost, low energy consumption, high productivity,
and large-area fabrication capability. We have
developed high-performance solution-processed
TFTs using a low-impurity aqueous metal oxide
precursor and direct photo-patterning that forms thin-
film patterns. The fabricated TFTs demonstrated
high mobility characteristics comparable to those
of devices fabricated with vacuum equipment. We
also showed that this technology can be applied to
flexible displays by forming TFTs on a thin plastic
film substrate. Solution-processed devices are
promising for future electronics that must have a low
environmental impact.
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