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Abstract; Ultraviolet organic light-emitting devices ( UVOLEDs) were constructed by using hole-
transport-emiiting layer of 4 ,4’-bis ( carbazol-9-yl ) biphenyl ( CBP) and electron-transport-emitting
layer of 3-(4-biphenyl ) 4-phenyl-5-tert-butylphenyl-1, 2, 4-triazole ( TAZ). The excimer forming
zone was optimized by adjusting the functional layer thickness, which contriuted to device perform-
ance improvement. Our results indicate that the thickness variation of CBP has negligible effect on
device performance while that of TAZ shows considerable effect. The maximum radiance of 4. 4
mW/em’@ 270 mA/cm’ and external quantum efficiency (EQE) of 0.94% @ 12. 5 mA/cm’ are
achieved in UVOLED with optimal thickness of 50 nm CBP and 30 nm TAZ. The electrolumines-
cence peak of ~410 nm and shoulder of ~380 nm, resulted from CBP and TAZ, respectively, are
observed. Moreover, an ultrathin layer of [ CBP: TAZ] inserted between CBP and TAZ accelerates
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excimer recombination rate and reduces driving voltage. Meanwhile, the carrier balance is improved

and thus device efficiency is slightly promoted (the maximum EQE reaches 0.97% @20 mA/cm”)

without altering spectrum characteristics.
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Fig.1  Schematic energy level of device structure and the
molecular structures of some organic materials used.
(a) Without [ CBP: TAZ] interlayer. (b) With
[ CBP:TAZ] interlayer.
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Fig.2 Radiance(a), EQE(b), J-V(c), and EL spectra (d) of device A, B, C, respectively.

TF CBP f /R (50 nm) 26l b FefiT@ o
AL H FAL 5 2 TAZ 1R BE o — 2 845 30
FER G2 Y 73 AR AS AT $2 %5 UVOLED 4
e, Hl& T HA W TFEMIMEHE D E F,

#3%: D; 110/ Mo0,/CBP(50 nm)/TAZ (10 nm)/
BPhen/LiF/Al;

#4F E; 1TO/Mo0,/CBP (50 nm)/TAZ(30 nm)/
BPhen/LiF/Al;

#3%: F; 1TO/MoO,/CBP (50 nm)/TAZ(40 nm)/
BPhen/LiF/Al,

K34 T4 B.D.E F RU4EIRE EQE,

J-VHEL i, HE 3(a).(b) TTAFEH, Y4
TAZ JZREH 30 nm I (884 E) BA R AR PERE,
TEHL L A 270 mA/em® I, 2844 E (148 18 &
BT 4.4 mW/em®, HOAH [R] L 3% 2 F #84F B
AR EE (3.9 mW/em® ) $28 TIRZ . &+FE MY
B K EQE WiREF T 0.94% @ 12.5 mA/cm® | X
T T M TAZ B T 7B 30
HAF] CBP H, )L Al BB £ 11925 7C-HL F 7€ CBP
B ARG, [FEE, TAZ dik 3k T M CBP |2 4%
AP EZE OISR FEGIERM T, Kb Y
380 nm FYESAMG, T ELEE TAZ JR B A3,



216 K ot

<k
=

37 &

A\

—&— Device D
—a— Device B
1+ —a&— Device E
| —¥— Device I

Radiance/(mW - cm™)
1'%}

| | | | | | |
0 50 100 150 200 250 300 350 400
Current density/(mA -cm™)

400
— (c)
'z —a— Device D .
¢ 3001 —a— Device B 2
E —a— Device E
E: 200- '—v—DeviceF /'
% / /
~ 100+
3 o _
Il L L 1 1 1
4 5 6 7 8 9

VIV

1.0

R (b)
0.8F "\"*xh,
N

0.6

EQE/%

04 =
/ —®— Device D

—a— Device B

02r —#&— Device E
—¥— Device F

| 1 | | | | |
0 50 100 150 200 250 300 350 400
Current density/(mA -cm™)

d
12 (@) —=—Device D
—s—Device B
s 1.0r —a—Device E
\; 08 ‘ —w»—Device F
£ 06
E
o 04r
=
0.2
O_ 1 1
350 400 450 500 550

A/nm

K3 & B.D.E.F BARIEE (a) \EQE(D) \J-V(c) Fl ELOLIE(d) o
Fig.3 Radiance(a), EQE(b), J-V(c), and EL spectra (d) of device B, D, E, F, respectively.
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Fig.4 Radiance(a), EQE(b), J-V(c), and EL spectra (d) of device E, G, H, I, respectively.
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