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Fabrication and Characterization of Red Emitting OLEDs
using the Alqs:Rubrene-GDI4234 Phosphor System
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Abstract

The red emitting OLEDs

using Algs’Rubrene-GDI4234 phosphors have been fabricated and

characterized. In the device fabrication, 2-TNATA [44’4"-tris(2-naphthylphenyl-phenylamino)-tripheny
lamine] as the hole injection material and NPB [N,N’-bis(1-naphthyl)-N,N’-diphenyl-1,1’-biphenyl-4,4'-
diamine] as the hole transport material were deposited on the ITO(indium tin oxide)/glass substrate by
vacuum evaporation. And then, red color emissive layer was deposited using Algs as the host material
and Rubrene(5,6,11,12-tetraphenylnaphthacene)-GDI4234 as the dopants. Finally, small molecule OLEDs
with structure of ITO/2-TNATA/NPB/AlqgsRubrene-GDI4234/Alqy/LiF/Al were obtained by in-situ

deposition of Algs, LiF and Al as the electron transport material,

electron injection material and

cathode, respectively. Red OLEDs fabricated in our experiments showed the color coordinate of
CIE(0.65, 0.35) and the maximum power efficiency of 21 lm/W at 7 V with the peak emission

wavelength of 632 nm.
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Fig. 2. OLED in-situ processing system.
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Fig. 3. Stacked layers of the fabricated device.
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(a) red emitting image

2.1 ]

= [ngd
© o
L N
1

Efficiency {Im/W)

-]
n
L

Voltage (V)

(b) power efficiency-voltage characteristics

24 43
T 54,

Red emitting OLED image and power

OLEDY 33 AHF&-%

efficiency-voltage characteristics.

of uwal HN¥Hozr wiEEe
15 Vel 3=
AgelA
A F-ol

AEgS BQon,
B % 1,100 cd/m AR =78
ol FxE= duk 2ud tAZo)
Jol FE3 Aol 18 6+
Vel A Z5E OLEDe ARz 75 A
of g dA¥E g & 3453
OLED®| dga &2 thg 2 (D o] THHY,

[e3}
=1

£

_ﬂy

rlr o{y

83t
4
32

E
=

o?f.,

n=(axL)/(JxV)

Aq71A, HA/mD)E Axd 2+ A
Ve A7 A¢E, 282 Lied/m?)e ‘3‘1}
I=E ez oIl 29 6 =

OE Hu
y 0
>
=
o

440

700

(a) emission spectrum

‘a0 iz 94 06 08

(b) CIE coordinate chart

WE ~dEH”N CIE 3% AE.
Emission spectrum and CIE coordinate

2 AF 2 3= EHozRH A (1) o]&5hd
&l Axtg agjzolth. o el Hu)
V4 9 21 im/W= e

2 10V 53 Aol &g ~"mEedy
o} CIE(Commlss10n Internationale de I'Eclai rage)
A FAR e BHoFa Qe



a8 7oA 2P ~HER Ao FAH #HFES
632 nm ©°]®, FWHM(full width at half maxi-.

mum)g ¢ 2F I3 HHE < 620~660 nm
2 veidx 9o CIE AE Aol A FAEe x
= 065, y= 0352 UvEgon AZE 4o o
F A2 NTSC &5

Aol CIE(0.67, 0.33)3 A
o fAbe Aag yedisl,
4.2 &
2 AFo e [TO/glass 71422 HE FF7
g A FA37)7tA]) AAE FTAL AA 3=

5x10® Torr o]8te] AF Aefel Al in-situ 2]
© 2 ITO/2-TNATA/NPB/Algs:Rubrene-GDI4234/
Alqy/LiF/Al 729 A4 23 OLED 442 A%
sttt A AACdAE 9%6x64 vIEYE JAd&
olglolst: w Aol WAL 240x240 mloE,
My P Baw AL 205x45 mte 2 Uehigich

AzE AA AFe = EHL 10V 5%
Agel A 2z 136 mAS 286 cd/m’e.E e
Wb =3 Y 582 FF Al 7V 4 o
21 Im/W=2 Yebgeh 2% ~=2ed-e 632 nme
4 348 7HA9, FWHM 2 2k 40 nm¢ %
He S ettt CIE JE A4 A FEE x

= 065, v = 0352 Hehon, @34 NTSC
22 A% FAS A4S G

=
rd
By

dlXE ITO/glass 71 WO 2 HE A g
A Zh w29 FAd H7)H e o2
948 FA AAUE olFo]AL in-situ
% Az 7=s ST
= OLEDE 43422 Az
g 4+ Ak

o5 79 EL EAS 29 5o] PL EAF
st Ay o] FE A F
delied, ol
Aol & agdog Ueld Aveg

2 d7E AdARR A% &84 (RTIOA
01-02) Agew +HHYou, od PAE =3
U,

ital

g

Ho
o

1] A2, “OLED 279 #8EA Fd7s”,

AR tyxFeol, 59, 43, p. 13, 2005.

m

A7|AA ARSI =X, A198 A5E, 20063 5Y

[2] 71= A, “&7] EL”, &2, p. 34, 2004.

[3] C. W. Tang and S. A. VanSlyke, “Organic
electroluminescent  diodes”, Appl. Phys.
Lett., Vol. 51, No. 12, p. 913, 1987.

[4] J. H. Burroughs, D. D. C. Bradley, A. R.
Brown, R. N. Marks, K. Mackay, R. H.
Friend, P. L. Burn, and A. B. Holmes,
“Light-emitting diodes based on conjugated
polymers”, Nature, Vol. 347, p. 539, 1990.

[5] M. A. Baldo, S. Lamansky, P. E. Burrows,
M. E. Thompson, and S. R. Forrest, “Very
high-efficiency green organic light-emitting
devices based on electrophosphorescence”,
Appl. Phys. Lett., Vol. 75, p. 4, 1999.

[6] S. C. Gong, I. J. Back, J. H Yoo, H. S.
Lim, H. J. Chang, and G. K. Chang, “The
electrical and optical properties of polymer
light emitting diode with ITO/PEDOT:PSS/
MEH-PPV/Al structure at various con-
centration of MEH-PPV”, ]J. of the Micro
electronics & Packaging Society, Vol. 12,
No. 2, p. 155, 2005.

[71 T. P. Nguyen and P. Destruel, “Electro-
luminescent based on
materials and conjugated polymers”, Handbook
of Luminescence, Display Matenals,
Devices, Vol. 1-Organic Light Emitting
Diodes, p. 90, 2003.

[8] T. K. Hatwar, J. P. Spindler, M. L. Ricks,
R. H. Young, L. Cosimbescu, W. ]J. Begley,
and S. A. Van Slyke, “White OLED
structures optimized for RGB and RGBW
formats”, Asia Display/IMID ‘04 Digest, p.
816, 2004.

[9] H. Kanno, Y. Hamada, and H. Takahashi,

“Development of OLED with high stability

and luminance efficiency by co-doping

methods for full color displays”, IEEE J. of

Selected Topics in Quantum Electronics,

Vol. 10, No. 1, p. 30, 2004. ]

A9, “F7IEL &2 ARFA", d523d

T2, 29, 273, 2001

HASF, FIAA “S7IEL "xFHolo A

9 A", The Magazine of the IEEK, 26¢,

23, p. 28, 1999.

A9 A4, 298 A4, FAE, AR,

ZF35A, AT, “ARYygaZTHolFs”, HE

zt, p. 155, 2005.

devices organic

and

(10]

(11]

[12]



