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Impact of Roughening Glass on OLED

QIU Xi-zhen, ZHANG Fang-hui” , DING Lei, ZHANG Jing
(School of Electric and Information Engineering , Shaanxi University of Science and Technology »
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Abstract: The impact of the information about the roughening glass on OLEDs was studied,
The Organic Light-Emitting Devices (OLEDs) were produced on the smooth and the rough
surface of the glass substrate,respectively. The device configuration is A1(15 nm)/MoO, (60
nm)/NPB(40 nm)/Alq; (30 nm):C545T(2%)/Alq; (20 nm)/LiF(1 nm)/Al(100 nm). The
current density-voltage-luminance(J-V-L) and the spectral characteristic of devices were ana-
lyzed, respectively. The results show that when the evaporation surface is smooth, the cur-
rent density and luminance are both higher than the rough one. The highest luminance of the
device is 24 410 cd/m’. Different devices have little effect on the relative spectral, but there
are dark spots in the rough device. Reasons for its occurrence were discussed.

Key words: OLEDs; surface roughness; glass substrate; light extraction

1 g El

HHL KR 6 Z W4 (Organic light-emitting
diodes, OLED) . I A 1) B £ &% 4 [ 5 45
A L JEE R T ) 7 B () R AR BE R RO o
AR B B S — 1R R B R ] 4
AR BEE B A B O6 MR 0 A BT 5 S Ak

Wi HE: 2011-11-15; {&iTHEI: 2012-01-04

OLED /4 F 20 3 & #2380 100 %, 1 AF it F 44
REZRF B, — M OLED 5 HLAF B 37
SPRN 18 MBS R AT R 1.5, 8 R
AT S 3 Ry 1 XA 2 78 FH B/ 3 3/ 25 AU
B B4 S5 T B GE 56 30 4038 19 56 AU 5 )
OLED % 16 hy 20 %5 4R K — 38 43 )6 43 #i 5
e A R0 TR ABE A5 T 4 S B AE A BLJZ % 3 3 e

E4TH: HFEHRE ¥4 (No. 61076066) ; Bk P8 RF 7 A2y - 5 4 (No. BJ09-07)
YEZ R A . IRVGIR (1987 —) 5, B vy 4 ¢ A, A LW 55 A=, B 9 05 1) 0 SR B R HER .

* Jl I R A s E-mail: zhangfanghui@sust. edu. cn



2

IR PG 4% . 55 R AL B3 3L Al 6 OLED 19 5% i) 169

JEH . WA e OLED #34F fh o A e 46, #2755 1
TR W5 I A

Yok L B B 5 s R T 1Y) 4 S AT DA Ao S
BRSO 6 IR S, B 6 3R, R O R A B
DL L U A fORoRE T B 5 B A
%, B FREHLAL IS T DL A S G E AU 2 S
2850 Z2 YR I O b O i K Shiang
Duggal 5¢ 3% 42 1 1 04 2 f s i 3 et dad
XS B A B A 5250 ok S e] g KR
40% ., Do S8 N#&H T ZESAM 5 ITO [A] il 1 — 4
T AR KRR R R SCR A 11,5 od/A 4R
EEl 14,2 cd/A, Moeller 2 AMI7E ITO 35 55 &5
JCHEE T WS B2 B 51 8 S R 0 Ah = T ROR IR
T 50% . I AR H Rk G,

FRATTR P B 1R A 3 305 HE AR 1 P B 7S 5 B
18 77 3 ZE R THT BT 1 TR UK 25 95 BH AR ( Anode) /
230 AR (HIL) /%8 5UfE i |2 (HTL) /& 6 2
(EL) /M F1&H 2 (ETL) /B F7EAJZ (EIL) /[H
% (Cathode) , F 73 3 B 35 385 K& Al 114 19 4 10 0 25 78

A0

OO
o 5

NPB

JEHTERERY R . 2SI B) AP 0 S R W L 2 2 B
TET Sy P T IR o R 30 R B % o B B LG R TR . A
[F 24 B2 T X AR 0T Ol 33 2 Wi o (L L T 2 3 1
FAAERBE

2.1 B/EHE&E

S T B ORE A PR R Algs L C545T 1l F
VG 2 5 B AC L MR R B2 4T ] NPB Il F
AR KE A S b R B A R 2 B MoO, 1y F
Sigma-Aldrich 2y &) .

S 56 i FH LS 2 98 e A% R I UL PH L 25 F 9 T
1) OLED-V B4 ¥l 2 T e U5 45 . il 45 2% 1
T 560 B B R AR AT I VR B . KT L &
P43 5 8 75 15 min 2247, P 2 (0 B 38 35 i P A
R WPk T B R B B I B AR rpot
To BEHE T B 38 S AROBCE T AL T 1h
HAH] 10 ° Pa J5 i TR IR ZE 95 .

R T ARG AN [) 35 355 3% 10 GF 25 4 1 BB 1 52 i)

Al(100 nm)

LiF(1 nm)

Alg(20 nm)

T Algy(30 nm):C545T(2%)

NPB(40 nm)

Mo0O5(60 nm)

Al(15 nm)

glass

1 gRIEEsma LD 7451

Fig. 1 Configurations of the devices and the molecular structures of organic materials
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Fig. 2 Current density-voltage characteristics

VL3 Hy I 58 P 90 o P20 gl % T
T B B AT 250 IR A R, B L
BB K PR35 P 10 50 0 5 K. R PR
7613 VIS EROR LR . T T S O 1 B
BE K] 24 410 od/m? AL 5 P 0 k52 A
$] 19 930 od/m’. [T P T8 BV 14 A 7
BIAEIE . BRI AT T 1 R
BB T He AT A A B L4 9 Lo
/B AL T LA S T B Ot
1R SO DA T35 50 5 25 2

30000

—8-rough
—e— smooth

m)

= 20000

10000

Luminance/(cd

6 9
VIV

Bl 3 o8- R 2k

Fig. 3 Luminance-voltage characteristics
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Fig. 3 Current density-current efficiency characteristics
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Fig. 5 Relative spectrogram of two devices
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