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Figure 1 (Color online) Device structure of ITO/NPB/Alq:;/NaCl/Al with molecular structure of the materials studied.
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Figure 2 (Color online) Plots of current density vs. operating voltage
obtained from OLEDs with various NaCl layers thickness.
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Figure3 (Color online) Schematic of the tunneling model. (a) Without
NaCl; (b) with NaCl.

T AN Algs N3 B3 58 B fEX BT,
WE3b) AR, AR PR RE S ALY SR Alg: 1)
B K R 4 F HLiE (Lowest Unoccupied Molecular Or-
bital, LUMO)A Lt, 347 B 15 5] 7 8] & 132 7202, 1x
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X5t 285 HLF BE 1 (X-ray Photoelectron Spectroscopy,
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BT X T RCA 1E AN NaCl# E i 28 4F, Hogok
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KELEAUN 81T ed/m?®. | AT K, 78 28 44 1) B B A0 H
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PR B R FERE . (B, 2 NaCl# i (1) J5 5 #522.5 nm
BF, ST ASEAS 2844 1 B K e FE B AR, 2 OLED#R K 5%
FERIR ZAR 22, w1k B Re e PE AN 88 1 PO S8R N
W R AR mE R &, R4 K2 55
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BRI 7S R, R 6 H P REIS R AL R, R I B AR 2% v
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A6 T 4O\ 38 Y NaClLE It 2 5 Algs 2 18] & 4=
b2 R, BINaCUR A= 43 i S b2, Na 4 g Ji -1 Fl Algs
2 OB A AL Gs R 3 5 7, 3R AN B A R B S
T H BB HLALG R 1 B8 B A 2 T B — AN () g
A XAH A t A, WA R T 8 oE.
AN, — BB EMINaJR T 5 AR 71 2 E fiNa-Al &
&, X FE A A R T SRR E . R
SEIRTE AR R i VF 2 B 22 AR SE. 5110, 2001
., S5 [ f ik 2 W] Mason5 AP FIUPS HIXPS J5 A
FoA R I, 16 Algs, AUFILIF 3L [F /£ 7 15 0L T, LiF K
AT o i, LR AL 7 R AR N AE B Algs B 25 1
H i3 (Radical Anion), 1X /NP 25T H H1 25 7E Algs 1 B
B R B — S 3T AR RS, A R T 710
. 20014E, 18 5 Heil 25 N PVR] 008 7 B AT
FER I, 1E Alqs/Li ST T, FEOHR BEAR &0, Bt 45 TR
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FE T 46 118 B AR, 31X 2 K BB 25 NaC 1S £ 1R 384, 3%
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Figure 4 (Color online) Plots of luminance vs. operating voltage ob-
tained from OLEDs with various NaCl layers thickness.
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Figure 5 (Color online) Plots of EL efficiencies along with the applied
current density obtained from OLEDs with various NaCl layers thickness.

R ANIFJEBEAINaCLE BT X LA 45 1 1) F 20
Table 1  Current efficiency obtained from OLEDs with various NaCl
layers thickness

NaClJZ % (nm) LI 3K (cd/A)
1.5 2.53
2 2.31
2.5 1.2
3 0.76
3.5 0.58

F2 IE) 5B IR LAF RS R PR A (R HL U R
Table2 Current efficiency obtained from OLEDs with various LiF lay-
ers thickness

LiF & ¥ (nm) FHL I R 2 (cd/A)
15 2.51
2 2.36
2.5 1.07
3 0.41
35 0.12

127303-5



RS, PERNE WY % ORIF¥ 20174 476 H12M

0.0025 T T T T T T T T T T T 4 T T 4 z:lél: 'I:e
R ! &5 1 /& ITO/NPB (50 nm)/Al
0.0020 - B Without NaCl - KRBT, HAE TS ( ) Algs
[ ® With NaCl ] (60 nm)/NaCl (x nm)/Al (100 nm) f] %% 4. NaCl7H# i 1
~ L] N . v — she
5 0.0015 - 1 A TN R 8 FA R R S NaCli i
L . e 2 ) N
£ - 1 A5 TR P UL B R - P R R P - P R R T LR
c
£ o0y .l ] B E-ROR AR R DL, /N T2 nm JE JE (¥ NaCLE 5 AT A
0.0005 a | ST A A F T N TR BEE, 4R i A FL IR AR
' 2 NaCl# & 5 K T-2.5 b, 8844 0 B I 2R T 46
00000 TR ik AR, 3 4 5 (K NaCISH AT LUK A 38
400 450 500 550 600 650 700 750 TN T HIBE S, AT 32 = & AR P . NaCL#E B Ay
Wavelength (nm) WA AR, 7T LAE X H BT OLED A= 7= ) 2 48 I R s
Bl 6 (4 MR )2 1 1 B B0 Ot e £ 5t AL, AHIE 5T 9 BEAROLED A4 7 A IT R 1
Figure 6 (Color online) EL spectra of the devices. . % AR
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Organic light-emitting diodes based on sodium
chloride buffer layer

NIU LianBin & GUAN YunXia"

Chongqing Key Laboratory of Optical Electronic Functional Materials, Optical Engineering Key Laboratory of Chongging Municipal
Education Commission, College of Physics and Electronic Engineering, Chongging Normal University, Chongqing 401331, China

Since the organic light-emitting diodes (OLEDs) have broad application prospects in the field of display and lighting due
to low drive voltage, high brightness and current efficiency, fast response time, easy to realize large area flexible and other
advantages, etc. However, the high price of this diode seriously affected the pace of its market. In this paper, the sodium
chloride (NaCl) film was used as a cathode buffer layer of OLED device. The device structure is ITO/NPB (60 nm)/Algs
(50 nm)/NaCl (x nm)/Al (100 nm) devices, including x=0, 1.5, 2, 2.5, 3, 3.5 nm. The influence of the thickness of NaCl
film on the performance of OLED was studied by analyzing the voltage and current characteristics of the device. When a
layer of NaCl film was inserted between the cathode and the Alqs, the J-V characteristic curve of the device was obviously
shifted to the left, and the turn-on voltage of the device decreased obviously. Moreover, with the increase of the thickness
of the NaCl film, the turn-on voltage of the device decreased with the increase of the thickness (0-2 nm) film. When the
thickness of the NaCl film is 2 nm, the voltage of the device was the lowest. If the thickness of NaCl film was more than
2.5 nm, the turn-on voltage of the device increased slowly with the increase of the thickness of the NaCl film. However,
even if the thickness of the NaCl film increased to 3.5 nm, the turn-on voltage of the device was much lower than that of
the NaCl thin film device. When the thickness of the NaCl film is less than 2.5 nm, the current efficiency of the device
is much larger than that of the device without NaCl film. At the same time, the physical mechanism was analyzed by
combining the tunneling equation. This study gives a new way to reduce the cost of OLED production.

OLED, NaCl, buffer layer
PACS: 78.60.Fi, 78.66.Qn, 78.55.Kz
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