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Abstract Using a doping system of PVK and ACY with various weight ratios, Organic Light—-Emitting Devices (OLEDs) with a structure of
Indium-Tin-Oxide (ITO)/poly (N-vinylcarbazole) (PVK):[7-diethylamino—3—(2—-thienyl)chronmen—2-ylidene]-2,2—dicyanoviny—lamine
(ACY)/tris(8—quinolinolato) aluminum (Alqs)/Mg:Ag by the spin coating method were fabricated. The device spectra characteristics and the
distinct features of the device performance were studied, including the luminance—voltage and current density—voltage characteristics of the
OLEDs. It is demonstrated that the high electroluminescent performance could be obtained by choosing a concentration proportion of PVK:
ACY of 1000:7. In the EL spectra of the OLEDs, the red and green fluorescences of ACY and Alq; appear. The EL spectra intensity
decreases initially and then increases to a maximum with the enhancement of the doping concentration. Moreover, the molecular structure,
sterical hindered structural moieties are discussed and the Energy Transfer (ET) theory is used to analyze the EL spectra characteristics of
ACY doped OLEDs.

Keywords organic light—emitting devices; red fluorescent dye; PVK:ACY doping system; electroluminescence; luminescent characteristics
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Fig. 1 Molecular structures of the materials and

the device architecture

PRV 21 Algs 78 &2 3R R 0.1~0.20m/s , 43 & L% (L]
10:1 19 Mg:Ag & 4 ) I ZE R HUR LGN Inm/s,

TERSEIRHE T, Keithley—4200 2 5 R 55 1 1 4%
H ST-86LA 72 BE 115t LA - o B 2% 2% 0 1) v 9 2 — vl R L5
JE —H B R PE AT DA 43 04 ] PR650 4306 06 B2 4L OPT-
2000 #9638 5 B TR AR R 1 R B kO (PL) R B A
(EL)H5HE

2 ZR5itE

P 2 S 4548 ok ITO/PVK:ACY/AlqyMg:Ag 1) 2% 14 1Y 52 3
B - ERE R, AT LR R
B B 0 2 BE 2 0K B B Y 8 o T 4 AR 1R TR
AU AR A R

1€ OLEDs #5143 & 1A (0] g 52 1% 7% 45 24 R0 3800 1
P L B2 B B A O T D R B R DAL, O AT R
JE -0 R M 2 B 45 2 e B 00 A8 A E AT X, T B R T
F# B (Direct Charge Trapping, DCT) &I #4 K} | Y&l 43 F 1E 4 4
338 RTINE i1 17 D EOAN <0 11 24 e S+ A s St DA N
L Bl 5 4 vk 3 00 78 Ak gl RS0 SR 5y — T AT R AR
(8] B8 &2 4% 7% (Energy Transfer, ET) B4 8}, HE 3 —FE R e 14 it £
X 45 2 W B 19 ORI AN BUREY T 2 (a) iR A AH [R] 7 H
TLHCEBZRIRR T ACY (935, 2840 A 2 D (9 H % I
JCHA B AR Ak A W RS 17V B S8 44 BLC A D Y LR
LT AR H23T 1TA/em? 1 2(b) A, #4F D 958 B2 W
W T HAL R, 53] 9467 cd/m?, I K 2 AR
T P R B R LG R SRR ACY 41 4 BB N VA fil
e F B HL A R A R, (BRI AR TR
B AR DA 2T 5 gk ACY R R T A B
BT HL P SRR 2 e L A A kL, WIS, 2006 Y i)
ACY B AR F P 5 2% W 3 0 18 i O B A 2= 20 10 ) 08 0 e o
RN (M S R 7= A 1) 25 R TR 245 2 1Y) H 3 R 5




35 18 3 (Articles)

1000

Eoa) o0
= =
L= L=}

B @ /(mA- cm™2)
i .
=

200
0-
0 5 10 15 20
BRENEE IRV
(a)
10000 = 0.1%
£ 0.3% SOP
8000 ® 0.5% o
& S ().7% o
o
‘56000— O _yun
n Qoo "
i 4000 | o0 =
fid 0.0 B ananh
- D
2000 ® o0 pat”
.. OO'.‘-’:
Ornoooooooaoseaoﬁ?g"
0 2 4 6 8 10 12 14 16
BREN RV
(b)
2 BUENERZE-BESMEHEK()NSE-EE
M2 (b)

Fig. 2 Current density—voltage (a) and luminance—
voltage (b) curves of OLEDs
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Fig. 3 EL spectra of the OLEDs (a) and PL spectra of
different solutions of different ACY concentrations (b)
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