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The Luminescent Properties of Red OLED Devices Doped with Two Dopants
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Abstract

To invest the luminescent characteristics of red light emitting OLED device, a dual dopant system
was incorporated into the emitting layer. The multiple layer OLED device structure was ITO(1500
A)HIL200 A)/a-NPD(E00 A)/EML(300 A)/Algs(200 A)/LiF(7 A)/Al(1800 A). The concentrations of the
rubrene dopant were tested at 0 vol.%, 3 vol%, 6 vol.% and 9 vol.%. The maximum device efficiency

and life time were obtained at the rubrene dopant concentration of 6 vol.%. Emission spectrum and

color coordinate of devices showed no relationship with rubrene dopant concentration. Experiment

results show that rubrene dopant absorbs energy from Algs host and transfer it to RD1 dopant acting

as an energy intermediate and influencing the device efficiency, finally the red light is emitted from

the RD1 dopant.
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Fig. 1. Structure of red emitting OLED device.
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Current density versus applied voltage
of rubrene doped OLED devices.

3. 23 & nz

HAed OLED 4x9 23 E4& 793
Adked ITO(1500 A)HIL00 A)/a-NPDBOO A)/
EML(300 A)/Alqgs(200 A)/LiF(7 A)/Al(1800 A)
o FxE 2AFE AFAAT TRF Hsre 2
7HE A < BE4s5t7] A5t wgFoz
AlgsE A3, A 1M714 = RD1 E2& 3 vol%
A7tetda, A 28 AAE rubrened 0 vol%. 3
volL%, 6 vol.%, 9 vol.%E W3 719 A7tk

Rubrene& 0 vol.%, 3 vol%, 6 vol%, 9 vol.%
A7bste] AFe OLED 4xbe] A7bdgtel g
ARd=e] ®izE 29 20 VEdAT At
o] FHtel wet Azl sE2w IRLAEE HA
78k 10 Volide] xgtol A7t=EAE S
AR F4% 718 Jera ok =8 Al
7tA 2 AFE-3 rubrened FH7FEEo] 0 vol.%ol
B 3 vol%, 6 vol.%, 9 vol%E Z7}3&d ulg)

= [}
54

tie

A
2
EO-S

oo B ookt dromy

A3t 2R LA] A TEE AFAEE
A Fagn. o7 11 Ve #Hske] vkd A

Ao 52+ HAFEEE 0 vol% (222 nA/mr),
vol.26(1.62 wA/mr), 6 vol.%6(1.07 wA/wr), 9 vol.%
(059 /w2 ZAaget F, dFFd A 27 74A

2 A7V rubrened] HIFFl Fubdtd wE
OLED &A}o]| 5U3 AFZ THF7] Yslodxe
2o} E& AYE Artstdor e AL g

Eilss



20000
-—4— Rubrene 0%
- --& - Rubrene 3%
E 15000 ||--&- Rubrene 6%
k-] --@-— Rubrene 9%
)
o
@ 10000
o
=
o
&5 5000
0
Voitage (V)
a3 3. Rubreneo] #H7}8 OLED AA9] <71A
ol Uig EFI =,
Fig. 3. Brightness versus applied voltage of
rubrene doped OLED devices.
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Fig. 5. Current efficiency versus rubrene
concentration of rubrene doped OLED
devices.
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devices.
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Fig. 7. Emission lifetime  versus  rubrene
concentration of rubrene doped OLED
devices.
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