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R B A J 1] & (6] 85 #8572 (reverse intersystem crossing, RISC) 7EAR ML A B v L 808 &G, M E &
W (exciplex) BUA ML & & 4% (organic light-emitting diodes, OLEDs) /& B §ij B9 — AN F 7% #4572
T E R AL T X B R B H R (ISC) i 2 5 £ %, 51E A #;H 2L Ot (magneto-electroluminescence, MEL)
BN ARG HL S (magneto-conductance, MC) R #5 2 1E A, H MEL & {6 K F MC W&{E; h T — B () 8
Bl NAFHELRTE R R EL oc - T, XN BERCR (magneto-efficiency, Mn) 2 IEH. A TEHEMEZ SWS
MM EE A (electroplex) JLAF R 2 A B : BARZE/NE T T MEL fH K T MC 1, (H 2 dE i KE
MEL {3 #i/hF MC {H, BI M {8 1 1E A48 % 6. 38 330 60 i B 38 18 5 208 52 & 1 B 25 44 v A 8] 1) 4 B Aou,
SREN: MELZ AV S BRBUMES SIS AAENMES &Y R M BUIEE &Y 1) Dexter fig i %
% (Dexter energy transfer, DET) & 72, Mg B2 S0 5R L B E S Y00 RISC i3 2, H DET i3 72 25 Fifi f it (1)
R M 5E T EER M R R 2R RISC A2 = 0 1 My, A& TAER B TIN5 W R OLEDs
rP kR A B) A AR ELVE R, o R S AR R AR IR T Bin S5

R WACR, WEGHIEE Y, Dexter AEIR AL, [ 7] A [H] 1

PACS: 72.80.Le, 76.60.Jx, 78.55.Kz, 78.47.da

HHLEIE WA (organic light-emitting dio-
des, OLEDs) BJHEUAI (electroluminescence, EL)
JEAR IR IE | SRR AR 2s 7RI 142
i A% i 2 5 R KOG 2 B U T A8 XK (e-h
pairs) i 45 525 AL G 1. P e 0 s o] DAAR
TEAHRR 7 7 8 7] — Ao 1 b, B A Al T4
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(polaron pairs, PP) 5 [B] ) HEL far S5 A 2 (Ui
G EY (exciplex, EX)) 247, i & A 4 THE
B HE ST (excitons) 258431 P 14 L fay %
B (G FIER T ES, AL A I (L e
R5HE (thermally-activated delayed fluorescence,
TADF))2-4. T 7R 7 EAT H i (spin)
JE M, PIIIX 2 e-h pairs PR S REA (sing-
let) FI=HEA (triplet) 247, WIFREAR PP, f1—=
FHAM PP,, EAN EX, FI=HAM EX,, DL

* ERTHERHIE (S : KIQN202200569) ., F5K H AR AH4E (ILHES: 12104076, 11874305), H P A AR =4 (b
51 est¢2019jcyj-msxmX0560) FHE RINTE KA AL HEE S (HEHES: 21XLB050) 55 B IRE.
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ST S, M=H8M T T, 55 mH, A
23 X IE 5 A L AARDRE A B U A
FI BEAFTE ARG AR ELAE ], B2+ A g nT LA i 58
LT B BEIE #7742 3k 3, 33K e-h pairs
[ FR . — A A A] DA B4 B FE SR 0 2
TIX RS RIS R R R B AN [R], 53
XS = A ] Y RE & 25 B AT LASR/IN (T PPy
5 PPy ik m i, EX, 5 EX; REm4EiL), hrl LA
FHZEREKR (40 S, A1 Ty 7] K] 0.5—1.0 eV LA L1
AEE22) 2L XAMRRSHRAE T I1X 2L e-h pairs [HL, =
AR R (A0 ZR B EE R (intersystem crossing,
ISC) i Jz 7] ISC(reverse ISC, RISC)) ZCR 1] LIAH
ZARK, HAMIMWES (B) W1 LA i 40 il B Fizs o1
1) AR A0 AH BAE SR 5 X e e st 2 B i
A& &ML 2L+ 24 (mT) Wi
AT LI PP, 5 PPy, EX, 5 EX, LU KA FINH
TR B S 5 =AY ISC 3 RISC A WL/
IR, DA 5 R X Sy % A5 B ks, e
FEAF RO AR A, Bl OLEDs HA W
1A AL 30 (organic magnetic field effects,
OMFEs), £ 45 M1, 2 & 6 B 4 24 (magneto-ele-
ctroluminescence, MEL = (AEL)/EL x 100%) #l
HEA TRV (magneto-conductance, MC =
(AD/T x 100%)6L. 15 H., SN 3 9 A 5] 3 £k
WAE (40 ISC 8k RISC) 245 2148 £ it i i 1o
2. ML PP A1) ISC (PP, — PPy) Bl
HE AWM ISC (EX, — EX;) 5l#H MEL & MC
MRARIAER MR | 458 RA LA mT S
TBAE 22T, RIMERIRERS 7 RGNS PP 280
RISC (PP, < PP3) SU#EE 911 RISC (EX, «
EX;) i A MEL 8§ MC #h 42 W B4 5 1SCid 72
FHFEN M ZICARLT 5 A0 B, RIIE BIK e 25 40E Bl 1t
Gh, SMIEEZAN B E ST S, 532 (singlet fis-
sion (SF), S; + Sy — T, + T)), =&HEAM T T,
R G (triplet fusion (TF), T, + T, — S; + Sy)!"¥!
DL K 3R 280 T A AR5 R ey 3 2K
¥ (triplet-charge annihilation (TCA))M & 5]
Y MEL Fl MC gk, HZ& T8 ik JL+ L EmT,
FHANIE AT, 208 AT LUK BRAl iR 18 25 Z0F
BRI LIL SIRB R ELILIMAS. Ik, ATL
i 3 X 2 R R SR R R ST OLEDs
HAEE RO AR SO (R E T8 . 4l Sk A 1,
IEAER MEL 8¢ MC AR —F A He il | Toii 5 45

W5, B 2R T OLEDs N HEXRT 2 (0
AL RE BT IY

A TAE L B AT B — ORI R ——
YR OLEDs fE AT 4, X & AN
SETTEMNEEE G EA —HEFRELRN
RISC il (EX, < EXy), FIFH St ik iH,
AT DMISBAS SE R R AOR . 7 — B L i 2
P, AN R MR R AR OLEDs #§
HA KRG (BL) STEAHR (1) MEIEXR, I EL o«
n - I, AR MEL = My + MC. HEFZ
Mo RGE 2B 1517 L5 54 OLEDs Hh H R4
M 1SC i S MEL 1 MC #th 4 7614 214
LT HRINTEF MR 298 HA LA mT A91E
B ELIY, BNEM RN, HIH MEL fR{ER
T MC HE{E, s dH My 2 E SRR 4
N R R, RAOTERFEE GV (exciplex) 5 HLEL
PR AW (electroplex) HEAF UKL S OLEDs
T & B BRI MEL 8 {5 K F MC i#
H, (HAE KRB TR MEL /NF MC, BT
AR Mny A, %=L di-[4-(N, N-ditoly-
amino)-pheny|cyclohexane (TAPC) #1 1, 3, 5-Tris
(1-phenyl-1H-benzimidazol-2-yl)benzene
(TPBi) 43 5IAE A B F 4544 (donor) FI5Z 1A (acce-
ptor). J§ T 4878 TAPC Hl TPBi JE B &
)R OLED KL T 19 My A7l , 098 1% 0%
1 P38 T X 2S B Ao AR LR, AR SCfil 4 T =
't OLEDs, 7 rfv i 2545 rhouliml 2 72 &
Y5 A B A RUR BT, 785 Sh—Fhas i
PORSE RS B RS, X = AR RSN
MR R, XA & e BOR SR AW & 031,
H MEL F1 MC fhZI42 300 I HL O Y ISC
AR 08 H My fhZR B0 1SC e, BIER A 1E
IRERIIN ; X F A B S A SHEAR 2 5
HI#S 1, H MEL Al MC 28353 B8 I3 fL Rk
i 1SC a3 2 18, H A My 2k 20 1SC T 72,
R IE ARERLN ; X F & A MBI E AW & H
b ESAERE, H MEL fil MC #h 28342680 0 1E
LM TSC ad A, H Moy B A/ N it T 2630
7 ISC 2, (H KL T 3RIA RISC 2, HjFE
IR A T MR B I 1 AR AR S ek )
—RhERF) OMFEs fh4k, &Hr TAPC #1 TPBi
TE L A 2R 5 W LM B A W AL
T PN S A BROUAIL AR P 22 3], 28 17 A R i e A K
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LI A B Mo (B JEL I . g4 SR W, TAPC
1 TPBi W GBR T 7 AR E GRS, b4
TR R BUBEE Y, I FTENERERE &
Y1) H B0 R A WY Dexter BERFE 5 (Dexter
energy transfer, DET) i #2, MIife it T B0HEE
EAWH RISC it #2, H 2 DET i #2158 B 5’ i
EIEME, B RER T My 2B fAUE. B4R,
A TAEA BT PR A2 NS O 4 BRAIL ) R4 75
O S EAE R LA, O HIE R SCR A
LA GRS R B —E e 2%

2 HFMHESNE

FIHT R H AL TR TORER, Hil4& 1L
TR E SRR, S (RO AR
1) 415l LA 4, 4') 4"tris[phenyl(m-toly)aminol-tri-
phenylamine (m-MTDATA) il 4, 7-diphenyl-1,
10-phenanthroline (Bphen) & 25 & Fl 32 & : indi-
um tin oxide (ITO)/poly(3, 4-ethylenedioxythio-
phene):poly(styrenesulfonate) (PEDOT:PSS)/m-
MTDATA(50 nm)/m-MTDATA:Bphen(1:1,
60 nm)/Bphen(50 nm)/LiF/Al; 5 — /% 44 (FK
REHE 2) 43 HILL TAPC #1 Bphen A 45 7K #1152 4
ITO/PEDOT:PSS/TAPC(50 nm)/TAPC:Bphen
(1:1, 60 nm)/Bphen(50 nm)/LiF /Al; 5 =~
(B g 28 1 3) 43 % L TAPC 1 TPBi Jy 45 1A il
Z & 1ITO/PEDOT:PSS/TAPC(50 nm)/TAPC:
TPBi(1:1, 60 nm)/TPBi(50 nm)/LiF /Al X =4
e U Z (i TR ) SRR
BRI T AR (82 R) BRI, S0 T
el O E R R 5. Teb S A Eal,
Fext NRML 22 RIS SK B A TTO PHAR B B IR A
PEATIEVE, DB BRI AR5 Y. F 3k i vk
e, M) BLE 1 e vk 19 77 20 PEDOT:
PSS # a6 T 1TO B Jr i B HEAPLU6E
JEM LiF /AL Z 45 AT T 100 Pa B4 LA
Lo FRVURR G h 2 R PERRSE . 2890 a], A4
B AR K R i INFICON 23 5] (8 47 B4R 175 I 5
WEIAY (XTM/2) SRt i,

arER I R TR LE A Labview B E R
ZATEARE RS (Janis: CCS-350 S) H1 58 AL 1.
B 250 8 2 7E i WGk (Lakeshore EM647) H1 R [
3k b, FLREERTR N A RE 577 1) 5 2 A L 2T [h)

L, e 1 B RGN 2 R R )25
. w4 IR R T Keithley 2400 18 3715 15 5
T IR L AR A L. AR EL SR
JE DG LK I 5 Keithley 2000 J7 FH#13%
I #8009 OMFEs 2 F1 i 224 i i 7 =tk
7 Hoh MEL F1 MC R F B JER L, My %
FE A, #3400 EL i/ SpectraPro-2300 i
M 1 ASCIN A5, 9 S A9 ' 2K O (photolumine-
scence, PL) it % T 820G FLS 1000 .

3 HERGWI
3.1  EREHIEHFNE

Bl 1(a) v 1 RE R S5 E . A m-
MTDATA 5 Bphen 5 AHUA (highest occu-
pied molecular orbital, HOMO) g% 2 (1.3 eV)
AR 5 A BB (lowest unoccupied molecular
orbital, LUMO) fiE4% 2 (1.0 eV) B K, 15 T
LG, AT U 1 BSO8R T
T Y, TA T T 4844 1 (% EL 3%, LSS m-
MTDATA . Bphen 3R m-MTDATA:Bphen
1) PL %, 40 1(d) FrR. E 1(d) AT LIE R, s
m-MTDATA:Bphen f) PL 1% & {7 3 557 nm, #{
TR m-MTDATA F1 Bphen ) PL j5I&47 (43
54 425 nm Al 385 nm) 2K i, H &g I H
Bl LR F R TE, HARE 1 1Y EL 3% 58 m-
MTDATA:Bphen [ PL {ERATEA, 9] m-MTD-
ATA 5 Bphen #i50E R T 59 1)

AR ICHREIA 20 TAPC fY%s /R REK,
BAE R 2 AR 2 B RE A R s R ROt
e, WA E L hry s UG )2 SIMEE SN S
& m-MTDATA #: i, TAPC J5ic Mo 2, Hfg
REEME 1(b) Fron. T UEM TAPC 5 Bphen
WHETE UM E A, Wil T #54F 2 19 EL 3,
DL 4l TAPC AR % TAPC:Bphen (1) PL
T, A 1(e) Fias. M 1(e) al AL BE, Sa80F
1 [ EL 3% g B AN ], #5402 19 EL 154 A
KICUWENL, 439 A 485 Fl 560 nm, B ATAHXT T B
& TAPC 1 Bphen i PL 15514 B i fY 21 R F1 i
B, i SCERHE PY, A EL &% F1 PL 3534 7] LI
FIPRSEEE AW RS, BRI R A W kS H RE
16 EL b B B, Br An] LURYE PL 5 A1 EL 3k
XA MEE SRR E G Y. X R
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(2) (b) —2.0 eV ) (c) 2.0 eV )
o P © & e ] @~
@ Te—e— £ R @ Pe—R@ 5 T e
0 T ] wn | & v v o] a a @ ee . (]
2 @ 29 eV a ee @ VIS % | 5 = sz
= % 2 -3.2 ! % <32 & % JDETS = L
g = N g & = o} SSmm S O =
2 3 = Q f = = a 3 E 5 =
a g 5 a 4 % £ = g a7 £ -
o & - ITO %] 4 E o 5, l_ e
——5U - o =4 3> @ = D | ssav | @O
woe @® 2 \_av?\) 5.6 eV "g' 1 e e obe 3 1 =
2 2 —r » o
= P —od® _® 2 PP 3
6.4 0V ~— 6.4 0V —6.4 eV
\ \ 7
[} 12} 2}
= B B
g (d) Dev. 1 (EL) g (e) Dev. 2 (EL) g (f) Dev. 3 (EL)
B m-MTDATA:Bphen (PL) B TAPC:Bphen (PL) B TAPC:TPBi (PL)
£ 1ol m-MTDATA (PL) £ 1ol Bphen (PL) £ 1ol TAPC (PL)
Lo Bphen (PL) & TAPC (PL) Lo TPBi (PL)
> > >
0 0 wn
g g g
Q o} Q
=t et -
E o05f Z 05} Z o5t
[} Q Q
o o o
g g g
) ] 3
k= i =)
E oL, . . - R . . A - . . )
= = =
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1 REREEHRDEE (a), (d) #4815 (b), (e) #1425 (o), () #31F 3

Fig. 1. Energy level structures and luminance intensity: (a), (d) Device 1; (b), (e) device 2; (c), (f) device 3.

TAPC:Bphen ) PL i &8, #5F 2 /) EL i i
485 nm b AN Sk H TAPC 5 Bphen JE LAY
S5 AW R ST, 560 nm Ab Al 2 H B L iR
BN RS, BE 1(e) FTH, 2844 2 HEFEE 5
() A S T B S S W B A, B SE 5 )
A 2 TR R &Y rEce. XF deiE 1 /M
w2 B, BHOEE SN SR m-MTDATA
ek, TAPC Jasiesr=: HEBEEE A4, 2 TAPC
XTHETEIEE AW A S XCEZENER. 54
KSCHRHRE 22, B TAPC 20 T4 i i B 1w
R IE M, BIHE T TAPC 0 T 5250 11
WAL S S BEESTE TAPC 43 45+ By B2 F i
Bk, B LSO E A L TAPC PEZA R
REfhb A B BHILE A WIE . 5 I1EH R 3L
B AU, FRIAS LAY L BOM I E A Y
RN SOH & AR A TR AR L R A
VI & ST — e 2.

N T L UE SR TAPC A3 BY THE AL
B E AW — e, fEA 2 B3Rt L, R
USRI ZS AR 2 A SRR TAPC,
¥ i T 155 2 5 32 /& Bphen # % TPBi, il % &%
4 3, HA5nE 1(c) s, A TIEM 4 3 2
B2 AW S B SN, W T 4%
F 3 i EL %, DL K4t TPBi MR #HE TAPC:
TPBi /) PL %, Wl 1(f) Bizs. #4443 i EL i
HWA RSN, 430 487 F1 582 nm. R4 i

5 TAPC:TPBi () PL i HIWr, #5F 3 i) EL i+
487 nm AL AYIENT Sk F LR G & ST, 582 nm
bR OR I IR BOMEE S S & ST, BT A g 3
58 2 BB E A SEBEEEAY
ILAERRUR BRI E. ARS8 2 ARFI 2, 1# 1(f)
FWERE 3 B BUREREE S YR R OCIRE R T
BEE YW R, BLHEME 3 T B E &
P ce Z T IR E G .

IAER, 29 L E T OLEDs &t
B, A EOSEE S8 AR R H e A1
T AL AT R L R R A AR PR S G, (R X
BEY 5 BB E G WIRNECR S SEER RO
o gl B R PR A R IE . SR R, RN B EXT A
FIA AR B R s, il OMFEs 1w DIR
e OLEDs 1A OMALIE. P8 SRR 16 23, OLEDs
HH ) Z2 P OO A B o R R A R L 1 SR ]
Mk, 2tk e Z R oW B, I8 10 B
OMFEs {12k &I A 25 1 AR AR AF U 42 11
BN, R T TR S S R EEE E ST
PR Z R A TR AR A O A A, i T DL = A
T OMFEs fhk.

3.2 HEEAWMEREMHR OMFEs #iZk

K 2(a)—(c) 4 T =R F#M 1 FEAREA
HL i Bf OMFEs i 28 (245 MEL, MC F1 Mn fh
2k). MEL Fl MC 4351 N MG 46T OLEDs
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9 f(a) —— 10 pA 9 F(b) (e) m—MTDATA:BpheD
- 25 pA
. - 50 pA G Injected
o 6F -+ 100 pA o 6F =
N R @+
) )
= 3tk = 3tk - 10 pA
—- 25 nA )
—- 50 pA +MC
ol 0t 100 pA L
. . X . . . . L, - Nu PP, ISC PP,
—300—150 0 150 300 —300—150 0 150 300 N
B/mT B/mT l’ RISC
+Mn
©) EREC) 135 ke -
61 > ° & _MC m-MTDATA
@ 41 o o— 130 E L Ty 2.70 eV
S 4} N = cT CT; st
% é \ MELﬁ\O ® 1 -— 2 *
S S o o RISC 2.60 eV DET 7727
2 - 10 pA = 2 ° My 125 B 12.56 e
- 25 pA ) 0\0 \& E: —Mn Bphen
0 —- 50 pA = Niepas, o— 2 PF [ DF
" —e 100 pA S 1r 120 So
—300—150 0 150 300 0 25 50 75 100 Exciplex
B/mT Current/pA o J
Bl 2 (a)—(c) Eilk TR 109 MC, MEL F1 Mn f1£&; (d) ‘B 709K 3 i (B b 3 1 A8 fE R (o) #5440 1 M RO AL

HE

Fig. 2. (a)—(c) The current-dependent MC, MEL and M curves of device 1 at room temperature; (d) their low magnetic field val-

ues as a function of current; (e) microscopic mechanisms in device 1.

F4 R BSCR D 5t JBE B4R X 28 A 230 AR B R B9 AR X 22 £k
EN NS ST

AEL

MEL — _ EL(B) —EL(0)

EL EL(0)

_ A I(B)—1(0)
I 1(0)

o EL(B) 1 I(B) 4050 kA S Mg s 254 ) R B
R FE AL SR EL(0)A1 1(0) 435 N JC oM
G A o) L BUR G5 B2 AL SR B . Sheng 55 2
38, 7€ OLEDs 1 HL 80 & 65 B 5 s i alE L,
Bi: EL = nl/e, Ho n AMAMEFRHOR, e HHLIH
frfe. KA EL, n Ml T XXM 580K, SMiEY
T4 : AEL/EL = AI/T + An/n, Bl MEL =
MC + Mp. iZAXEH MEL K MC 5 Mp &
fn. A 2(a)—(c) nTLAER, #4844 1 7 OMFEs it
RARTT LA A AR M3 (10 mT < |B| <
300 mT) 2 A (|B| < 10 mT)&0. (K574
I~ OMFEs [t £k ity i {15 Bifi 1 17 1) 38 K i Bkt 4
K, BRI ILA mT L5 B BB ELIE; M
LT B 7 () 15 R A TR0 R AR SCHR T B
FF5 8 OMFEs #h4k n] 1 29, ik OMFEs i
LR LY J2 R W 7 M A ISC b B 3= e mi 5 | A
JE R A 1 T OMFEs £k (94K 3 18 {4 kit
ML SE 2, B 2(d) 45 T 1% 3% 8F OMFEs
NN E. WE 2(d) iTULE Y, #4541

x 100%;

MC x 100%,

H OMFEs [t & i 37 i 1B B L 38 73 385 KT s/,
O T IEH HL MR ISC 2.

N T AP MR AR RS A 1 OMFEs #4687
WA O BT R ) K] 2(e) 25 8 T #8441 IR0
HLEREL. & 58, B Fzs o SN 3 i VR FH 43
MR BRI 13, 43 3 7E HL 1% % /2 Bphen [
LUMO BRI 7% )2 m-MTDATA 1) HOMO
e AR E, RIGTEIR G R HIBIFE &, 78
ABEGE AT LA 1:3 /Y LU Al 55 o 40 B 1
AL FXT S (singlet polaron pairs, PPy)
A =H 2 (triplet polaron pairs, PP3)B520 [K
PP, fil PPy MY fE i LA AR ST, B0/ 4040
AT kA ARG IFAH %Ak, RIS 40HH
VEFIE 5149 ISC 13 B A RISC a3 & 2729, [}, K
43y PP, A1 PP, 2x A Coulomb 1E A 435l A kg
I Koy 1) 3 28 38 b A B 0 R 2 1) FL A e B R LS
(singlet charge-transfer states, CT,) FI=HE A (tri-
plet charge-transfer states, CT5)P. PP & Fil CT
DGFRA ATERE. — B F, BT ks < kp, L
PP 25 2 [0 0 A B F% 46 J& ISC i #2 (PP, — PP,
PP-ISC) i F3:0. SN 40F T, PP,y BT Zeeman
BN 23 =AF4 PPy, PPY, PP, . i
PP3Y5 PP, WAk IRILIT, (15 PP &2 H] Y ISC
5 RISC i f HAE7E PP 5 PP, Z M &, RISR
Al PP-ISC 1 #2. PP-ISC o #2 22 9 il J £l
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Fig. 3. The current-dependent MC, MEL and M curves of device 2 (a)—(c) and device 3 (d)—(f) at room temperature.
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Fig. 4. Microscopic mechanisms in device 2 (a) and device 3 (b).
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Fig. 5. The normalized current-dependent EL spectra of device 2 (a) and device 3 (b) at room temperature; Mn curves of exciplex

(c) and electroplex (d) for device 3.
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Abstract

Exciplex-type organic light-emitting diodes (OLEDs) are research focus at present, because of their high-
efficiency luminescence at low cost due to the reverse intersystem crossing (RISC, EX; <« EX;). Their
microscopic processes usually exhibit intersystem crossing (ISC, PP; — PP;) process dominated by polar pairs,
leading the magneto-electroluminescence [MEL, MEL = (AEL)/EL x 100%)] effect values and the magneto-
conductance [MC, MC = (AI)/I x 100%)] effect values to be both positive, the amplitude of MEL to be greater
than that of MC at the same current, and the corresponding magnetic efficiency [Mn, Mn = (An)/n x 100%)
values to be also positive due to the linear relationship EL oc 7 - I within general current (/) range. Surprisingly,
although the MEL value of the device coexisting with exciplex and electroplex is also greater than the MC value
at low current, MEL value is less than MC value at high current. In other words, Mn value of this device
undergoes a conversion from positive to negative with current increasing. In this work, to find out the reason
why Mn value of exciplex-type OLED formed by TAPC and TPBi shows a negative value under high current
and also to study the micro-dynamic evolution mechanism of spin-pair states in this device, three OLEDs are
fabricated and their luminescence spectra and organic magnetic field effect curves are measured. The results
indicate that the electroplex is produced in the exciplex-type OLED formed by TAPC and TPBi. Since the
triplet exciton energy of monomers TAPC and TPBi is higher than those of triplet charge-transfer states of
exciplex (CT$§), and the CT§ energy is greater than the energy of triplet charge-transfer states of electroplex
(CTY¢), the CTE energy can only be transferred to CT§ through Dexter energy transfer (DET) process
without other loss channels. The electroluminescence (EL) spectrum of this device shows that the luminescence
intensity of exciplex is greater than that of electroplex, which indicates that the quantity of exciplex is more
than that of electroplex. Besides, EL spectra at different currents prove that the formation rate of exciplex is
faster than that of electroplex with current increasing. Owing to less quantity of exciplex at low current, the
DET process from CTE to CT¢ is too weak to facilitate the RISC process of charge-transfer states of

electroplex (CT®). Therefore, the low field amplitude of Mn curve is positive at low current. The number of
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spin-pair states of exciplex increases with current increasing, which enhances the DET process. These processes
of direct charge carriers trapped and energy transferred critically increase the number of CT§ at high current,
which greatly strengthens the RISC process of CT¢. Therefore, the low field amplitude of Mn curve changes
from positive to negative with current increasing. Furthermore, the M7 curves of this device are measured when
only exciplex exists and only electroplex exists in the employing filter, respectively. As expected, the results
confirm the accuracy of the mechanism of the negative value of the total Mz for this device. Obviously, this
work contributes to the comprehension of the internal micro-physical mechanism in OLEDs and the law of

interactions between excited states.
Keywords: magneto-efficiency, electroplex, Dexter energy transfer, reverse intersystem crossing
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