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ABSTRACT KEYWORDS
An efficient polymer light emitting diode (PLED) wasfabricated by insert- Polymer light emitting
ing calcium (Ca) between aemissive layer and an Aluminum (Al) cathode. devices;

An efficient cathode Ca/Al used to improve the performance of PLEDswas
reported. Indium tin oxide (ITO) /poly (3, 4ethylenedioxythiophene) :
polystyrenesulfonate (PEDOT:PSS) / 2, 3-dibutoxy-1, 4-poly
(phenylenevinylene) (DBPPV) / Ca/Al devices showed dramatically en-
hanced electroluminescent (EL) brightness and efficiency. The optimized
DBPPV layer concentration device with the 60 nm layer of Cawith cathode
structure of Ca/Al showed theimproved current efficiency than the control
device of the Cesium fluoride (CsF) /Aluminum cathode. The drive voltage
of the device with the Ca/Al cathode was decreased compared with CsH/AI
device. The enhanced properties of the device with such a cathode are
considered to the improved balance of electron/holeinjection in the emit-
ting layer. © 2013 Trade Sciencelnc. - INDIA

Electroninjection layer;
Electroluminescence.

INTRODUCTION

Polymericlight emitting diodesaregradudly evolv-
ing from aresearch topicinto acommercial opportu-
nity. Themain obstacletotheir application in displays
or monitorsisgtill their lack of stability and efficiency.
To achievean efficient e ectroluminescence (EL) of a
PLED, abdanceintheinjection andtransport of charge
cariersisrequired®. ITO/PEDOT:PSSisused asthe
anodeto attain aholeinjection ability. For the cathode,
acommon gpproachistheapplication of ameta witha
low work functionto realizealower injected barrier for

electrons. However, these metals are susceptible to
degradation caused by oxygen and moisture. Froma
practical viewpoint, itisdesirableto useastablemeta
asthe cathode, such asAl or Ag, having ahigher bar-
rier for electroninjection”19,

Inthiswork, we aimed to optimizethebest device
parameter, so wefabricated different weight ratios of
the concentration of polymer solution and two different
cathode materias. Thetwo weight ratioswere 0.5%,
and 0.6% and thetwo cathode materialswere CsHAI
and Ca/Al. Furthermore, we compared the electrical
properties, than found out the best performing device.
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EXPERIMENTAL

ThelTO coated glasswith asheet resistance of 25
ohm/cmwasused for theanodefor PLED fabrication.
For the preparation of PLEDs, the ITO glass was
cleaned sequentidly in ultrasonic bath of isopropanal,
acetone, and de-ionized water. Finally, thel TO glass
was soni cated in deloni zation water and then blown dry
with N2 gas. The poly (styrenesulfonate) (PSS)-doped
poly (3,4-ethylenedioxythiophene)(PEDOT) wasused
as the hole transport layer (HTL). A 40 nm thick
PEDOT:PSSwasspin coated onto precleaned and UV-
OStreated ITO substrates. The PEDOT:PSSlayer was
first baked at 150°C for 30 minto removeresdua water
and then moved into aglovebox under N, filled envi-
ronment. Theelectroluminescent (EL) polymer films
(DBPPV) was spin coated from solution to form on
top of the PEDOT: PSS layer. The sample was baked
at 60°C for 30 minto removetheresidual solvent. Fi-
nally adifferent thickness of CsF/Al or Ca/Al metal
cathodefilmwasthermaly deposited through ashadow
mask to form top e ectrodein avacuum of 1X10°. EL
spectraof the deviceswere measured by PR650 spec-
trascan spectrometer and the current-voltage-bright-
ness characteristicsweres multaneoudy measured by
aKeithley 2400 programmabl e voltage-current source.
All the measurementswere carried out at room tem-
perature under ambient conditions. Theactiveemissve
areaof thedeviceis6 mm2,

RESULTSAND DISCUSSION

Figure 1 shows that schematic diagram of 1TO/
PEDOT:PSSDBPPV/CsFor Ca/Al Polymer LED and
Chemicd sructureof the DBPPV polymer. CsFiscom-
mon materid whichwasused asabuffer layer in PLED,
sowetriedtoutilizethismateria inour devices.

Figure 2(a) showsthe current-voltage curvesof the
PLED fabricated from two different concentrations of
DBPPV. Weobserved that theturn onvoltage decreased
and current density increased as the weight ratio of
DBPPV decrease. We supposed that when concentra-
tion of polymer increased, the polymer solution became
dense and thethickness of the polymer layer increased.
Thenthicknessof deviceincreased affected theturnon
voltageincreased and current density decreased®112,
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Figurel: Schematic diagram of PL ED and chemical struc-
tureof thepolymer
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Figure 2 : (a) Current-Voltage (b) Luminance-Voltage
Characteristics of the PLED (ITO/PEDOT:PSSDBPPV/
CsF/Al)

Figure 2(b) showstheluminanceversusvoltage
curvesof PLED fabricated from two different concen-
trationsof DBPPV. Although the devicefabricated from
0.5% weght have higher current density, theluminance-
voltage curveshowsthat theluminanceof 0.6% weight
devicehigher that 0.5% weight device. InFigure 3, we
can seethat theluminousefficiency of 0.6% weight de-
viceishigher than 0.5% weight device.
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characteristicsof thePLED (ITO/PEDOT : PSSDBPPV/
CsF/Al)
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Figure 4 : (a) Current-Voltage (b) Luminance-Voltage

Characteristicsof the PLEDITO / PEDOT : PSS/DBPPV/

Ca/Al

Figure4(a) showsthe current versusvoltagecure,
we observed that similar resultsto Figure 2(a). The
0.5% weight device has better current characteristic,

but the differences of two devices were not obvious
likethe deviceused CsF/Al ascathode. In Figure 4(b),
wefound theluminance of thesetwo devicesisvery
close, and we have observed the sameresultsin Figure
2(b), the 0.6% weight device has higher luminance.
Therefore, in Figure 5 we can get that theluminousef-
ficiency of 0.6% weight devicewould have better re-
sultsthat 0.5% weight device.
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Figure 5 : Luminance efficiency-current density

characteristicsof thePLED ITO/PEDOT : PSSDBPPV/
Ca/Al

CONCLUSION

We have design, fabricated, and characterized
DBPPV polymer based light emitting diodes. Improved
the performance of DBPPV based PLEDs by intro-
ducing aCalayer between the DBPPV layer and Al
cathode. Turn-on voltagesare reduced and luminous
efficienciesare enhanced ascompared to CsHAI cath-
odedevice.
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