
CuNWs/rGO Based Transparent  Conduct ing 
Electrodes  As A Replacement Of ITO In Opto-
electr ic  Devices

Transparent  e lectrodes  that  conduct  e lectr ica l  current  and a l low l ight  to  pass  through are  widely  used 
as  the essent ia l  component  in var ious  opto-electr ic  devices  such as  l ight  emitt ing diodes , solar  ce l l s , 
photodectectors  and touch screens. Current ly, Indium Tin oxide (ITO) is  the best , commercia l l y  avai lable 
t ransparent  conduct ing e lectrode (TCE). However, ITO is  too expensive  owing high cost  on indium. 
Fur thermore ITO thin f i lms are  too br i t t le  to  be used in f lex ible  devices . To ful f i l l  the demand of  TCEs 
for  wide range of  appl icat ions , high per formance ITO alternat ives  are  required. Herein we demonstrate 
an approach for  the successful , so lut ion based synthesis  of  high aspect  rat io  copper  nanowires , which 
were later  combined with reduced graphene oxide (rGO), in  order  to  produce smooth thin f i lm TCEs 
on both glass  and f lexible  substrate. S tructure  and component  character izat ion for  these  e lectrodes  was 
carr ied out  through Four Probe, Spectrophotometer, Scanning e lectron Microscope (SEM), Transmiss ion 
Electron Microscope (TEM) and Atomic F ie ld Microscopy (AFM). In addit ion to the morphologica l 
and e lectr ica l  character izat ion, these  samples  were a lso tested for  their  durabi l i t y  by carr y ing out 
exper iments  that  involved exposure to  var ious  environmental  condit ions  and e lectrode bending. O ur 
fabr icated transparent  e lectrodes  exhibited high per formance with a  t ransmittance of  91.6% and a 
sheet  res is tance of  9  Ω/sq. Fur thermore, the e lectrodes  showed no notable  loss  in  per formance dur ing 
the durabi l i t y  test ing exper iments . Such results  make them as  replacement for  indium t in oxide as  a 
t ransparent  e lectrode and presents  a  great  oppor tunity  to  accelerate  the mass  development of  devices  l ike 
high ef f ic iency hybr id s i l icon photovolta ics  v ia  s imple  and rapid soluble  processes .
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