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Fig. 1. Schematic description of the device structure (a) and
the device fabricated for the MEL measurements (b).
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Fig. 2. Schematic description of synthetic route and molecular structures of the materials studied.
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Fig. 3. Normalized EL spectra of the device with ITO/PE-
DOT: PSS/PFO/CsCl/AL
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Fig. 4. PL(red)and EL(black)spectra of the PFO film at
8 V.
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Fig. 5. (a) EL spectra of the device with ITO/PEDOT:
PSS/PFO: Fe(NHytrz)s (BF,)/CsCl/AlL; (b) IV-L charac-
teristics response of the device.

FEBAERWIE K. WgE 10 V I, g 0rY 52 B A 3
782 cd/m?2; HLFIALFE N 1.85 cd/A. HTA TR
9T WF5E Fe(NHatrz)s (BF,)o 1524 AR, SR it
RHTEHRRN T, ARG DL & a1
SEREFRCR I LT HEAZZS RGP 2, BB )
AT RE R AR AL, DRI 8 1 A R O F g
. KABL Fe(NHytrz) s (BF,), HIHH[RIZ5H 0 2%
F, 76 10 V I}, 884FRY52 FEIA 3 739 ed/m?; HL T
ROR N 1.87 cd/A. AT AL, $87% Fe(NH,trz)s-
(BF,), By a A, S2 A BT 7, (B A i ROR A
FHIA].

Kl 6 & PFO:Fe(NH,trz)s-(BF ), #5119 — 1k
HIEEUR Y PL iR EUR Y EL 3% (7 V) BIXTH
& . 5 PFO:Fe(NHytrz); (BF,), Wi i PL % 4H
tb, H EL 3% AR AR /N, 38 1 IO
JUF5E4—30 AP R SRS B R, A7 EA
2 nm MZLF5. HILATA, PFO:Fe(NHytrz)s (BF )y
LR 0 S EBUR R FLBUR G PN 7E RE SRR AT o 7
FEH A,

077202-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 70, No. 7 (2021) 077202

10f )

‘ —PL
EL

£ 08

=

=

£ 06f \

<

~

S \/\

£ |

2 0.4 PFO:Fe(NHatrz)s (BFy)2

E

) o2 /\K

400 450 500 550 600 650 700 750
Wavelength /nm

6 PFO: Fe(NH,trz)s (BF,), 19 5 A9 PL 3% (4 1) fn
7V EIER EL i (FG)
Fig. 6. PL(purple)and EL(ching)spectra of the PFO: Fe
(NH,trz)s-(BF,), film at 7 V.
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2145 BYU i F OMFE Jr ikt o8 & B, W4k &)
54 OLED #) MEL %ffs thZe ek 5 W ihZesy
ARG o3 i R oy W B Bl R R
37870 /) MEL fhZetiis b7, iRk AR
TS /N s SR, =37 9 MEL s
K, I ELIETE A FL RS RN R ol ] 4.

XA YRR B FEIRE0HEER 7 PFO i
HWOEAEGWIRTERL, FATRIFAE DRGSR, (OMFE)
D5k, W98 T PFO:Fe(NHatrz)s-(BF ), #5F MEL
1 MC %500
EL(B) — EL(0)

EL(0)

_ 1/Rg—1/Ry
1/Rg

Horp) EL(B) 4 0 i 7 B 4% 14 0 B BOR SE  BE

EL(0) b JcHE It a1 i i B s 2 s R
W& SR R REL; Ry b JCHE I A4 %) e B

TEA R 1Y f & LR T, @8 /F ITO/PEDOT:

MEL(B) = x 100%,

MC x 100%,

077202-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 70, No. 7 (2021) 077202

PSS/PFO:Fe(NHytrz)s-(BF,),/CsCl/Al 1 # K&
ot MEL ({E 0 1IE(H. 75 0—200 m'T #;37 J [F
P, BEE 2 H PR R AS T R, 0 1) F AN I
K, W6t MEL ({8 BETE A FL 38 i JLT
RAF: AEREA 5 200 mT B, MEL {84 T B,
(ENNCEIRes

WK 7(a) R, 78 4—8 V AR [E) /) I & HL R
T, % 1F ITO/PEDOT:PSS/PFO:Fe(NH,trz)s-
(BF,),/CsCl/Al i %5t MEL WEHINIE, 5 V
ik 2%. FEAHIRIRES T, BEE HURRIIE R (58 V),
MEL 2218 FF¢. (A2, ARG E T, 5 V 1
MEL /& KT 4 V B MEL {H. i%&H T7E OLED
) F - F R T 40 BRI Ak X 8] (Ohmic) |
Fea B 4 7 22 ] H, i FR i FEL A DX 8] (TF-SCLC) HIB
A2 IR 7] B DX W] (TFL-SCLC)B2331, 4 V i) 2%
PERIRNG 52, J8 T Rl X A 5 V& T B
$EUFE 7S i) e g R ) P S DX 33 7S [ X 22 1)
MRS, BT FEM R R T, 5 V 1) MEL
{E s KF 4 V B9 MEL 8. [ —HJE T, £ 0—

1.95
¢ 1.85

<
—— 5V 3175

0.5 —6V = 1.65
V=7V 1.55
e 8V 150 180 210 240 270

0 . . .
—300 —200 —100 0 100 200 300
Magnetic field/mT

Magnetic field/mT
h |

50 mT fEFVE N, #E &5t MEL R{EREF A/
ARG R K HZERGS T 45 mT i, MEL
(SR RPRA PN, (B AR ARG K. FRRT
BER L, EAIFHE R, MEL {EREE R (105
KIMHEF, FA BB 4E S Y ) MEL “¥8 20
i BUE370 43 (9 MEL e b T, HoE [ REE A
FL L IO/ AT, =305 MEL Pl T FE.
I HLRfE A IR TR ). 18] 7(b) & Xl
B0 MC i £, MBI AT AT, 7238 /N R
(4 V)N, 20 MC A R 2.08%. KfiE H B3
K, R MC S TR fER—HRET, piE
BEHRIIE R, BROERY MC AWK, b 281k
A E LRI R Z T (exciton) BIER 111
MC FFAE 34 AR Bl RE S R 3G, kst -
FHE TR, TE{EAE AL R AR LR B AR AT . p T
VAW %E , PFO: Fe(NHytrz) s (BF,), 15 N %A 34
Ba WA B4, KBLAW4E PFO HRE AN
SEAT WIS S PR A INE 8 FoR, FRATINL
T8 1TO/PEDOT:PSS/ PFO/CsCl/Al ) MEL

Ot \ | \ \
—300 —200 -—100 0 100 200 300
Magnetic field/mT

B 7 ARFEHEET 84 ITO/PEDOT: PSS/PFO: Fe(NH,trz); (BF,),/CsCl/Al {1 & GIHZE (a) FI MC £ (b)
Fig. 7. MEL (a) and MC (b) of the device with ITO/PEDOT: PSS/ PFO: Fe(NH,trz)s-(BF,),/CsCl/Al under different voltage.
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(a) A1 MC 1%k (b)

Fig. 8. MEL (a) and MC (b) of the device with ITO/PEDOT: PSS/ PFO/CsCl/Al under different voltage.
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5 MC, R ISR G Y1) MEL “48 80 FEAIE.
AL AT UL, AR A% Fe(NHytrz) g (BF,), BEARDK
T PFO M AR SEZR S YIRIE I, i & PFO:
Fe(NHytrz)s (BF,), A4l PFO i Py A 5 % 4 1%
BA AR

HESR PFO:Fe(NH,trz)s (BF,), R N 7% A 1
SLER B PIR F=H, BUAE SR B AR 2 B b T Py
[ BE AL R 0L ARYE KOs 143, BAY
1) R 35 R ' 3 R A — AP B R A5 Y R A R
Eid . TR TR, Wt — e
SFALIE U R X TR A 8% Fe(NHytrz),-(BF,),
1) PFO I, — & LBl i) PFO 78 L BUR it #2
AR S WAL N AR, 5541, i %l PRO
B2 AR AR, 4l PFO RS ZR 4t Bl A
CCS-350 s H.z5 BTk, #IE%] PFO 44t
eI B Es . s S IE, PRO #4125
S H AR M E R . PFO 2 2 B 1) R 2
338 Xt 107 4 B BR AT 30 553 nm S H ARG R AT
X F4824 Fe(NHytrz), (BF,), i PFO WK, HS
HL - HEA O AR & S HJR F R PFO 4rF BT
A BES DL T 8% BTG & 9 Fos, X fp
AT L BT IR PRO 78 L EUE it B b Ak
Zy AR E 12, AT L5 BN /2 Fe(NHytrz) s
(BFy), & —Fh A e LECA 0, 1EE 0500 i
AR, HBERI R, XM, Fe(NHytrz)s
(BF,), 5 PFO & Z [} b % A= 22 Bk 43 F-BE ] ()
EEREE R A W BE 2 [ A IR B A2 K X KE PFO
2 %5 Wi 2 (8] 1) g it A% 3 AN 25 5 & A BT, Fe
(NH,trz)s-(BF,), $82% PFO #4145 | S 4okl
PR ], AR T 4l E 1 6 & 5

PFO il
Fe(NHatrz)s (BFy)

K 9 Fe(NH,trz)y (BF,), 4 “09 i PFO 75 H1L 8 & e i
T T 4L O 2 AL ]
Fig. 9. Mechanism diagram of Fe(NHytrz)s (BF,), coupling

cutting PFO oxidation to fluorenone in electroluminescence.

4 %

AR 53 F B PEA R Fe(NHytrz)s (BF,),
#/E T 454 4 1TO/PEDOT:PSS(30 nm)/PFO:

Fe(NH,trz)s-(BF4),(65 nm)/ CsC1(0.6 nm)/Al
(120 nm) Y 2S2E. 7E 5—9 V BLE K0 B 54T,
arlF A R AN RO, (B 438 nm, (ALKR
& (0.23,0.22), 5 PFO #E R PL {50 (H kK 58
42— JFH, PFO 6L s il ; &
LR AR, 2GS M #OERB/ FE R BL 357
A7 EEBUL T A A, ST PRO M 2140 1E i
&N i FDGHLRE— el R (MFE 1 MC)
W58 &k B, PFO:Fe(NH,trz); (BF,), fl4ll PFO #
P 0 B A T B B 0 7 A AR R T A
Pl 2 AF W R 25 O HERL, S 3R 25 i T #O6
OLEDs iy M At 7 —Fhar 2 1 s Jr =K.

W

2 ST

Tang C W, VanSlyke S A V 1987 Appl. Phys. Lett. 51 913
Ghosh I, Khamrai J, Savateev A K 2019 Science 365 360
Xiao X M, Zhu L S, Guan Y, Hua J, Wang H M, Dong H,
Wang J 2020 Acta Phys. Sin. 69 047202 (in Chinese) [ .08,
Adeiln, &5, AR, LUk, BT, TEH 2020 W B4R 69
047202]
[4] Niu L B, Chen L J, Chen P, Cui Y T, Zhang Y, Shao M,
Guan Y X 2016 RSC Adv. 6 111421
[5] Burroughes J H, Bradley D C, Brown A R, Marks R N,
Mackay K, Richard H F, Burns P L 1990 Nature 347 539
[6] Stefan B, Christophe E, Andrew C G, Emil J W, Marsitzky
D, Alexander P, Sepas Setayesh, Leising G, Mullen K 2001
Synth. Met. 125 73
[7] Marystela F, Clarissa A O, Angelita M M, Andressa M A,
José A G, Leni A, Osvaldo N J 2007 J. Polym. Res. 14 39
(8] Inaoka S, Advincula R 2002 Macromolecules 35 2426
9] Mark T B, Michael I, Edmund P W, Wei W W, Lisa W K
1999 Proc. SPIE, Light- Emitting Diodes: Research, Manufactur-
ing, and Applications 111, 3621 93
[10) NiuL B, Chen L J, Tao S L, Guan Y X 2018 J. Mol. Lig. 259
411
[11] Gong X, Iyer P K, Moses D, Bazan G C, Heeger A J, Xiao S
2003 Adv. Funct. Mater. 13 325
[12] Emil J W, Guentner R, Scanducci P D, Ullrich S 2002 Adv.
Mater. 14 374
[13] Mathieu S, Emmanuelle H, Christophe E, Dirk M, Andrew C
G, Miillen K, Brédas J L, Roberto L, Philippe L 2004 Chem.
Mater. 16 994
[14] Jiang H J, Wan J H, Huang W 2016 Science in China:
Chemistry 46 037001 (in Chinese) [Z213L, JTR 4, B4t 2008
ERAE: k% 38 183]
[15] Malcolm A H, Izar C B, Christopher M P, Kulmaczewski R
2019 Inorg. Chem. 58 9811
[16] Sun HY, Meng Y S, Liu T 2019 Chem. Commun. 55 8359
[17) Wang C F, Li R F, Chen X Y, Wei R J, Zheng L S, Tao J
2015 Angew. Chem. 54 1574
[18] Kitts C C, Vanden B D 2007 Polymer 48 2322
[19] Bradley D D C, Grell M, Lo ng, X, Mellor H, Grice A 19938
Proc. SPIE 3145 254
[20] Klarner G, Davey M. H, Chen W D, Scott J C, Miller 1998 R
D Adv. Mater. 10 993

EENSN

077202-7


http://doi.org/10.1063/1.98799
http://doi.org/10.1063/1.98799
http://doi.org/10.1063/1.98799
http://doi.org/10.1063/1.98799
http://doi.org/10.1063/1.98799
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1038/347539a0
http://doi.org/10.1038/347539a0
http://doi.org/10.1038/347539a0
http://doi.org/10.1038/347539a0
http://doi.org/10.1038/347539a0
http://doi.org/10.1016/S0379-6779(01)00513-6
http://doi.org/10.1016/S0379-6779(01)00513-6
http://doi.org/10.1016/S0379-6779(01)00513-6
http://doi.org/10.1016/S0379-6779(01)00513-6
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1021/ma011466k
http://doi.org/10.1021/ma011466k
http://doi.org/10.1021/ma011466k
http://doi.org/10.1021/ma011466k
http://doi.org/10.1021/ma011466k
http://doi.org/10.1016/j.molliq.2018.03.019
http://doi.org/10.1016/j.molliq.2018.03.019
http://doi.org/10.1016/j.molliq.2018.03.019
http://doi.org/10.1016/j.molliq.2018.03.019
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://doi.org/10.1063/1.98799
http://doi.org/10.1063/1.98799
http://doi.org/10.1063/1.98799
http://doi.org/10.1063/1.98799
http://doi.org/10.1063/1.98799
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.1126/science.aaw3254
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.7498/aps.69.20191594
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1039/C6RA23767C
http://doi.org/10.1038/347539a0
http://doi.org/10.1038/347539a0
http://doi.org/10.1038/347539a0
http://doi.org/10.1038/347539a0
http://doi.org/10.1038/347539a0
http://doi.org/10.1016/S0379-6779(01)00513-6
http://doi.org/10.1016/S0379-6779(01)00513-6
http://doi.org/10.1016/S0379-6779(01)00513-6
http://doi.org/10.1016/S0379-6779(01)00513-6
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1007/s10965-006-9078-2
http://doi.org/10.1021/ma011466k
http://doi.org/10.1021/ma011466k
http://doi.org/10.1021/ma011466k
http://doi.org/10.1021/ma011466k
http://doi.org/10.1021/ma011466k
http://doi.org/10.1016/j.molliq.2018.03.019
http://doi.org/10.1016/j.molliq.2018.03.019
http://doi.org/10.1016/j.molliq.2018.03.019
http://doi.org/10.1016/j.molliq.2018.03.019
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1002/adfm.200304279
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/cm0349452
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1021/acs.inorgchem.9b00843
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1039/C9CC03952J
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1002/anie.201410454
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1016/j.polymer.2007.02.047
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://doi.org/10.1002/(SICI)1521-4095(199809)10:13&lt;993::AID-ADMA993&gt;3.0.CO;2-2
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 70, No. 7 (2021) 077202

[21] List J W, Guentner R, Freitas P S, Scherf U 2002 Advanced Chem. C'7 1035

Materials 14 374 [30] Xiang J, Chen Y B, Yuan D, Jia W Y, Zhang Q M, Xiong Z
[22] Gaal M, List E J W, Scherf U 2003 Macromolecules 36 4236 H 2016 Appl. Phys. Lett. 109 103301
(23] Gamerith S, Gaal M, Romaner L, Nothofer H G, Guntner R, [31] Zhao X, Tang X T, Pan R H, Qu F L, Xiong Z H 2019 Chin.

Freitas P S, Scherf U, List E J W 2003 Synth. Met. 139 855 Sei. Bull 64 2514 (in Chinese) [B436, I #, WA=, Vi, H
[24] Kappaun S, Scheiber H, Trattnig R, Zojer E, List E J W, 7522 REAHME 2019 Bl 64 2514)

Slugove C 2008 Chem. Commaun. 51 70 [32] Xiang J, Chen Y B, Jia W Y, Chen L X, Lei Y L, Zhang Q
[25] Gong X, Iyer P K, Moses D, Bazan G C, Heeger A J, Xiao S M, Xiong Z H 2016 Org. Electron. 28 94

S 2003 Advanced Funct. Materials 13 325 [33] Zhao B, Zhang H, Miao Y Q, Wang Z Q, Gao L, Wang H,
[26] Lapres A, Silvia T, Manuel H, Alfonso S 2013 Chem. Hao Y Y, Xu B S, Li W L 2017 J. Mater. Chem. C'5 12182

Commun. 49 288 [34] Jiang F, Dong M Q, Wang Y N 2020 J. Magn. Magn. Mater.
[27] Bai F L 1985 Chemistry Bulletin 6 31 (in Chinese) [FH X% 497 165969

1985 fh5Hk 6 31] [35] LiuJ J, Wei Z J, Chang H, Zhang Y L, Di B 2016 Acta Phys.
[28] Forster T, Kasper K 1954 Phys. Chem. N. F. 1 275 Sin. 65 067202 (in Chinese) [XIRUH, BLHETT, HUT, SRV, KB
[29] Yuan P S, Qiao X F, Yan D H, Ma D G 2019 J. Mater. 7K 2016 PP 65 067202)

Research on Fe(NH,trz),-(BF,), doped polyfluorene
organic light-emitting devices®

Niu Lian-Bin D1
Peng Hao-Nan ?)*

Xu Chong ! Qian Ya-Cui Wen Lin"

Xiong Yuan-Qiang ! Guan Yun-Xia DIf

1) (College of Physics and Electronic Engineering, Chongging Normal University, Chongqing 401331, China)

2) (School of Chemistry and Chemical Engineering, Shaanzi Normal University, Xi’an 710119, China)

( Received 31 August 2020; revised manuscript received 30 November 2020 )

Abstract

Since the breakthrough by Tang et al. in 1987, organic light-emitting devices (OLEDs) have attracted
extensive attention in the industries and academic research communities. OLEDs have many promising
characteristics, such as self-illumination, lower power consumption, easy fabrication and so on. It has a broad
development prospect in high resolution display and other fields. For RGB color OLED display technology, blue
light organic material is very important. Polyfluorene (PFO) is a kind of rigid planar biphenyl structure
compound in all kinds of OLEDs blue light materials. However, PFO has a very big disadvantage: the long
wave shift of the light-emitting peak of the electroluminescent device will produce the green light-emitting band
that should not have appeared. This seriously affects the saturation color purity of PFO devices, and also
seriously restricts the industrialization process. In this paper, the molecular magnetic material [Fe(NH,trz)s-
(BF,),] is used to solve this problem. ITO/PEDOT:PSS (30 nm)/PFO:Fe(NHytrz); (BF,), (65 nm)/CsCl
(0.6 nm)/Al (120 nm) devices were fabricated on ITO glass substrate. It is the first time to report the strong
pure blue emission of PFO by using the special electronic spin state modulation of Fe(NHytrz)s (BF,),. The
influence of Fe(NHytrz)s (BF,), on the photoelectric properties of PFO was studied in detail by analyzing the
PL and EL characteristics of PFO and PFO:Fe(NHytrz)s-(BF,),. Under the bias voltage of 4 V to 9 V, the
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device without doping Fe(NHytrz);-(BF,), emits very strong green light. The central peak wavelength is 553 nm,
and the color coordinates are (0.33, 0.45). Moreover, with the constant change of voltage, the green light-
emitting band is always much larger than the blue light-emitting band. However, the obvious difference is that
Fe(NH,trz)s-(BF,), doped device emits strong blue light, the peak wavelength is 438 nm, and the color
coordinates (0.23, 0.22), which is completely consistent with the peak wavelength of the PL spectrum of the
PFO film; the green light-emitting band of the PFO is successfully suppressed; with the change of the electric
voltage, the proportion of the blue light part of the device spectrum in the whole EL spectrum is almost
unchanged. The photoconductivity effect of undoped Fe(NHytrz)s-(BFy), device is further studied by means of
the integrated opto-electro-magnetic measurement technology. Under different bias voltage, it is found that
there is almost no excimer in PFO:Fe(NHytrz); (BF,),. This study solves the problem of green light of
polyfluorene, which has puzzled the industry for many years, and provides a reliable way for the
industrialization of polyfluorene used in blue OLED. The mechanism of Fe(NH,trz); (BF,), blocking the

abnormal green emission of PFO was discussed by using the theory of luminescence dynamics.

Keywords: organic light-emitting devices, polyfluorene, molecular based magnetic material, magnetic EL and

magnetic conductivity
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