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In this study, we report an investigation of the fabrication and characterization of OLEDs containing cyclodextrin
polymer layers. The OLEDs was fabrication by deposition of 4,4'.4"-Tris[phenyl(m-tolyl)amino]triphenylamine
(m-MTDATA), cyclodextrin polymer(a- * B- * y-CDP), 2-(4-tert-Biphenylyl)-5-(4-tert-butylphenyl)-1,3,4-oxadiazole
(PBD), LiF, and Al on the ITO-glass. The OLEDs indicates the green emission, which is due to the fluorescence of
m-MTDATA and PBD (exciplex) in the presence of CDP, and the highest luminance reached 1947 ¢cd m? (Non). Our
study revealed that the weakening of the inclusion effect, caused by an increase in cavity size, facilitates the extraction
of exciplex emission. Moreover, we observed that the presence of CDP induces structural modifications at the interface,
thereby affecting the energy transfer pathway during the excited state process in the OLED. These findings provide
important insights into the design of exciplex-based OLEDs and their potential applications in the field of organic

electronics.
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REDZAICHT-0, HEERE - JEEDITEIZ 5072 b —Z L OITEERITH L THZ Rk S bR
72000 h5. FibiE, HEKIZELWLOTH D LFEIFHZ, RFNICHELI RN EWTRnEn S Z &2k
. AL, HEHFEHALOEICER Lis, Wh AEMBRES ThH 7 uTrX A N v EFOEDOTaT
S A L LTD OLED OER &SIz DV TR L7z,

7z, BUE, TAT 2 AFHEONEE - T D28, HIETCIE 2040 4% TliE, AE#ESHOBRNTESh, H#
HAEIhTwapZ izt yfans. 72, Hm, b L, HAEEELZS—F v=oa LT, KEFREDORE
OV IHERANPEFm I TWD. £70E, AZEVIALZ &b LV, BHXVIADZ L LzgGE, Anl
TOAIGIZE LT, PAHZEM COREXMHER - Te&REA - RRAEENSLE L /05, BIE, HEIZEK, A%
ARGEMOMEICH LT v, BEOERTHL NV T A3 RERHD Z ENMLN, HIFORHRE LT,
10 mAROHERDPE D FTFE A S TERY, ZOMNITESET 2—7C, FERPRHL L nbhTnd. £
51X UZUME #HEIC X 0D SN TWD. 2 XD L, ZOHFTIIINAD b OFH GO A 2851 58T
THIFEZEMO—2>DFEME L TE L TWDAREENRH DL EDZ L THD. ELLICLTH, AMAERFT I,
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% OLED |IEEE, midns, < TREREAFHEE LTRBY, 1TO B FICEALEEAE & B 1
PRI B FRERPRATT 5 Z L TERENTWS. LnL, TOETRIEREHEIETICRIT 5 A B = X L 0OfiF
A7 2N2lE, MR ORMBAEESN TR Y, O LED & I3&W 7 L3 7UeE M2 Llckn iy,
ZOFMETBAEDOT 4 A7 LA 2 RIVE—HFRATH S, T2, EFETIE, BEREDAI=XLLLT, =
XA 7Ly 7 ZAFSHCILBIG A LIBIE # Y 7 1  A(TADF) 7101072 20> OLED (23517 D it kgD A 1 =X
LOFREAT, FERBIZET THENEAII TR TN D.
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Fig. 1 The structure of m-MTDATA and PBD.
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2. RBAEE

2.1 ITOHSRADEFARE OLED 7/31 RDERE VHIE

Indium Tin Oxide (ITO) S FEMAR T 7 A (B “HEZEHASHE, 15Q/0LLF) Z#E 29 mm, #30mm &725 X9
Wy FLTe. v AF 7T —7 % ITO EEMRT T A (it 30 mm, H{30 mm)IZHE Lz, £0%, 77 AF
IRy 7 AD FERICITO EEMR A 7 AZ&E L, £10g D Mg ZMzx7-. 140mL @ 6 N EEMEZNz, 77
AF v IRy 7 ACEEL, MEREISEDLE Ty F U T E 7ol 7KK TITO HEMWA 7 A DK%
Veit%, EERFUKERICIZE Lo, 0%, \EEEKERA O H L., v AX 77 —7%F08 L, =
T T EITo T

HPESEA 2 AH T 7o T —8 T2 F 2 7 HO 1TO EEMAR T 7 A DR E 2 Peii, PIEGERIH T 5 /I E
W4T o7, 20k, REKTHHEEAIZTEDTEL, A% —VOIETHSHEZ{To7=. RIS, T RHFTS
SRS T2, T/ b BE0 H U7 ITO EEBMARA 7 AL 2 T & R o 7RK THg Lz, &ikic
J T RS SR /MR FEBR A [ (Senjyu VX-200HK002) % AN C, ITO BBV A T AF MK 5 20 UV 62 G L7,

m-MTDATA, PBD, LiF, Al #Z5 R — MIAN, BEZEZEFEE FHICA— N 2EE L. 0%, BHZEHRE
i Elc e > T 7R L OWESE A O 1TO EEMERT 7 A% @E L, ~vy Y —&gitiz. BEE o —E50
ZWHIT D701, TEBRGHILEE (RTE-100 NESLAB) & fLEh S W7, BZEARGFIEEOWKESR N7 » 7 PICRIEEE
FHEEANL, BEZEEN 2.0x10° Torr L F & 705 £ C, IREAEHRZIEAL. £D%, m-MTDATA, PBD, LiF,
Al DJEIZHRAEZ1T5 Z & TOLED - A2ER L=, = 2T, KEEREAME = > k7 —F (ULVAC, CRTM-6000)
% AW CTAIEEm-MTDATA 1 X OV PBD), LiF, Al OEEZZNZ4 50nm, 0.1 nm, 150 nm [ZFF%& L7, 1ERE
PRI A L 5 72 OISl R R TR E ST LN 7 Dektak) % - il 112 & - CIRE A E L7-.

FHEE( 48 nm) ORICY 7 0T % 2 R U R Y =—(CDPs)% 4 nm 7845 L 7= OLED F{D/ER 4T - 7= (Fig.
2). ERLEFERDJ71ET m-MTDATA, CDPs % 7555, ~L ¥ v —%B), £ TOZ&ER— h &Y H L, PBD,
LiF, Al Z A=K ER— FARE L. D%, PBD, LiF, Al DJEIZHKAE %17V, CDPs & OLED #{%
ERIL7=.

LiF(0.1 nm)

PBD(48 nm)

CDPs(4 nm)

m-MTDATA(48 nm)
ITO

Fig. 2 Structure of OLED device CDPs (o, 3, 7y -CDP).

3. ®BR-EE

3.1 OLED %F(Non- a-- B-+ v—CDP) M L-VEh#g

{E#L 72 OLED(m-MTDATA/CDPs/PBD/LiF/Al: 50-n nm / 2n nm / 50-n nm/0.1 nm/150 nm; #=0: Non, n=2: CDPs)
DFEFERE 21T - 72(Fig. 3). Non D 1% 1947 cd m2@5.5V, a-, B-, y-CDP | 38.7 cd m?@8.0 V, 139.4 cdm™
@9.0V, 57.0cdm2@7.0V 2B L7=(Table 1). ZH 56XV, CDPs 201252 &C, BEEMN 10550 —
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Fig. 3 L-V characteristics of OLED device (Non(red) * a-CDP(green) « B-CDP(blue) * y-CDP (sky blue))

Table 1 Performance of OLED device (Non(red) ¢ a-CDP(green) * B-CDP(blue) * y-CDP (sky blue)).

CDP Applied Current Luminance Monomer EQE:Monomer Exciplex EQE:Exciplex
Voltage(V) ~ Density(mA) (cd m?) (nm) (Naxexy%0) (nm) (Narexy”o)
Non 3.0 0.73 51.0 450 1.2 548 1.4
Non 55 14.35 1947 450 23 541 2.7
Non 7.5 44.42 350.3 450 13x1072 535.0 16x102
a-CDP 4.0 2.1 0.2 450 0.16x102 545 0.19x107
a-CDP 7.5 8.4 28.5 450 5.7x102 541 6.8x102
a-CDP 8.0 14.7 38.7 450 4.4x102 - -
B-CDP 6.0 2.9 144 450 8.3x102 536 9.9x102
B-CDP 7.5 15.0 25.7 450 2.9%1072 536.5 3.4x102
B-CDP 9.0 32.6 139.4 450 7.1x1072 5325 8.5x102
y-CDP 55 23 26.1 450 19.0x102 540 23.0x107
y-CDP 7.0 9.9 56.7 450 9.6x1072 535 11.0x102
y-CDP 7.5 16 51.1 450 5.3x102 534 6.3%102

3.2 OLEDZ&EF(Non- a-- B-- y-CDP) DEMLEE

OLED 3% 1-(Non)DE Y AT ML EBII L 7= (Fig. 4). Non OFIEART MO KER L > a /v 72—, 548
nm@3.0 V, 535 nm@7.5 V M S, E RS m-MTDATA OF / ~—3, K E75 m-MTDATA & PBD
EDTXY ATV ZARNTHD LRESNT(Table 1). £7z, FUINEEZNZ D &ZDOMENELTHZ &
NEHI SN, EHEMOBALL 548 nm 7°5 535 nm (2 13 nm 7/L—3 7 b L7z, £/, A7 bA2aikE LT,
TN—v 7 bR
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Fig. 4 Fluorescence spectra of OLED (ITO/m-MTDATA(50 nm)/PBD(50 nm)/LiF(0.1 nm)/Al(150 nm)).

OLED(e, B, y-CDP)DHEAY kL% Non & [FERIZBLNI L7-(Fig5). a, B, y-CDP CTRiIEREM DML A —
€& LTESE, a-CDP@4V 22 H@7.5V, B-CDP@6.0V 725H@9.0 V, y-CDP@4.5V 725 7.5V OFIINREORG AN
Fix, BEREMZRZNE, 545.0nm 725 541.0 nm |2 4.0 nm, 536.0 nm 7% 532.5nm (Z 3.5 nm, 542.5nm 75
534.5nm (2 8.0 nm 7 /L—3 7 k&R L7 (Table 1).
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Fig. 5 Fluorescence spectra of OLED(a- * - * y-CDP).

Fig. 4, Fig. 5 &REEOSMEL LI-BAZ eI 572, Fig6 [ZEKE & REEOMELEZ7Rd. 20K TIE3E
JETREE % e C 1.0 IZHUS L L TV D ZREIUREADIA 450 nm TE /) v —, HEROHBTFH A 7L
I ADBKRIERIZ LD bOE2RT. 6 VHINKETIE, Non, a, B, y-CDP DFE / ~—(450 nm)DfHEA 02 27~ L,
7.5V EIINEF Non, @, B, y-CDP 23Z4E410.25, 026, 042, 044 2/~ L7=. Ziuk, HUNEEE EF T Z
LT, XA Ty I RN ) —RBNOEENREDY, )RR R o722 L ERLTWNA.
(Fig. 6)

2T, HNEEIZ L DT 3 ADMIAMIZZRH Y, —HHIEHARD Z &3 #E LV, CDP OZE L1 X2
EHL, =%V A 7Ly 7 2N LT~ —RBNOEEPEHUNETIZ L AT 5E4 i35 &, aCDP 2k
~_C, B, yv-CDP @& ANT= R KELS LTS, b, a, B, y-CDP (ZZ1Th 45 A, 70 A,
8.5 ALZZH VA XNEIp->TNDT20, Z2HNELTO m-MTDATA & PBD OGPEIRIENE S Z L2, 4%
CDP |2 X 5 A mOEN L L ThWbd b0 EEbinsd. 72, 2D a-, B-, y-CDP I X DA HEE S O
EZAE2S, OLED O /LX —RBENRRICHEL TWDH I ENEX HND.
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Fig. 6 Flu.int vs.V profiles of OLED Non and containing CDPs ( a- * - * y-CDP)

OLED(Non * - * B- * y-CDP)?D L-V g7~ & AN 87203 & FiH L 7=(Table.1). Z ¢ OLED(Non)DMHi:1-%)
L 3.0, 5.5, 7.5V EZEMLIEZGA, €/ ~—FENEN12%, 23%, 0.13%, =XV A 7L v 7 A E, FnE
14%, 2.7%, 0.16%, €/ ~—, =X A 7Ly 7 AN Ld, 5.5V OHMEEREWNZ EngnoTe. £z,
0-CDP 54 OLED OAMI R 1-5h3:13.4.0, 7.5, 8.0 V ZFHIIN L7358, €/ ~—I%, THE100.16 X 10%%, 5.7x1072 %,
4.4x10%%, =XV A L v AL, TAEN019X102%, 6.8X102%, 44x102%%RL, &/ ~—, TFIA
Ly AW E S, 1.5V OEIERRENZ & 235305 72, B-CDP &4 OLED DOAMBET%1R1T 6.0, 7.5, 9.0V
ZHINLIZEA, &/ ~—I13ThEh 83x10%%, 29X102%, 7.1x102%, X% 7L v 7 AL, ZNFN99
X102 %, 3.4%X10%%, 85X102 %&RL, £/ ~—, XA FL o7 AWIF L b, 6.0V OENERE N &
WNoyino Tz, y-CDP &4 OLED OAMIET#hER1L 5.5, 7.0, 7.5 V ZHIILIZ5HEA, £/ ~—i%, T 19.0
X102 %, 9.6X102%, 53x102%, XV A 7L v 7 AL, THEN23.0X102%, 11.0X102%, 6.3X102 %%
RLUTZ B/ ~—, =X VAT L7 AL, 55V OENEAEWZ &35 7hs>7=. OLED #%+(Non * o- *
B- + y-CDP)DINI & Zh=R D i > - FIINEEE OIRV IR, Non + y-CDP, B-CDP - o-CDP Th Y, ZEfL¥ 1 X
0, SRR FINRICET 5 Z LAV S L.

ZIT, BHART MABETZXVA T L w7 AOBKIEEN LY EWGA L2 & U@ g S0
BEMELS 2D, £/ ~—OMREEN LV SWEATIEE MR ESNBEF2PEMEL 705 2 & 3B E
Niz. WEHEE COMTREAIRIL, =X A Ty 7 AMEL, B/ ~v—TELRDEVIFERNMELNT-.
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Fig. 7 Energy transfer process of CDPs within the exciplex interface m-MTDATA/PBD

Fig.7 2, AAOLED O JFFEICHOWT, =& ¥ 7L v 7 R OLED 0D A B = X WA 7wd. 2RI 2 J& D Contact
H Y OREET, AT 2 BoORMIC @ E 57, v LeYohy ) U REERFR L QNS LEF
ZEINT 2 Z L2k Y, m-MTDATA O IEFL(+) & PBD OEFO)DOBIZEMBENCTIRENENZEND A v 7
YR EALD. 2. 2J8Da 2 Ny T REETIE T A LAY —Z XX —RBEINEZY, r L
YO TN TIRRETIE, TEXAX—TRAX—BENEL S, 32K, BEERRLLS, HESTD
ZET, =XV ATy I AEKPEETH. WAL, =RXAX—BEOBRIZIT TADF IZBET 5 Z EngHhiv T
W5, 22U, HEEAEMSE TWolz b E DX 4 7Ly 7 2B OLED H0 A 1 =X K79, HIN
BEE BT TN ZET, 7HVAF— RV —RBENI L T XA — LI —BENEID, BiEaT5Z &
T, =X AT Ly 7 2N EE ) v —RIEBEZ D, AFID CDP DR E~G- 2 DHBEOREIL, v, B, a®
g& 72 o7, 2y, ZX X —BEIOBRICIZ TADF IZBET 2 B2 bbb, ZhuE, HIIEEMEWGS, —
XY ATy 7 ARIEDEN CTHoT20, FIR[BIENEL 25 2 & T, 8/ v afiLIhizbo & Bbh,
FEAIIR A ) = X BTSRRI ER 135 D 6 DD CDP 12 L 5 FREZA{EA OLED (2L TnWD LB Hh5.

INOHEMHRDY 7 0T R A M) UEE G e OLED T, BtHE L L THRELIZZ L0FDy 7 a7 F X

U U DZEALYA RIZLY, ZOREEFETE HAEEMEAZRB LI Z LD, AROEOT T /A AD—H

ICHETEH2H0D—2L L TEZHIND.

4. #

CDP %4 A72 OLED ZAERLL, FEHEAT M ED L 5 RN R ONE D Et L. CDPs 2Nz 5 Z &
T, BN 10 5D —IZ{K T L7275, OLED ORI _TO CDP BAEHHFETHIAISh, AEREETFL L
THERET D 2 &3> 7. F£72, OLED ~® CDPs 2 RUTFINELE L & bliz=F A 7Ly 7 AR R E
DOEREA~RAKSim V7 M EENRR D, T/ R bBIIEN. ZoZEhD, 5FETOCDP BEA
OLED & [AEEIZ, CDP [ZZ2FLH A XDV NS WA, m-MTDATA/PBD % Al L CE / ~—3 2|0 4z & n
TX, ZZBIA APRKRELIARDIZON, THENENTH 25720, =XV A Ly 7 ZAEERY T Z LR T
XHZLERCDP EMA DT & CREOEEEICHFG L, BEREIZBT 2 =3V BB AN H T
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