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Introduction

Recently, polymeric materials with absorption and emission in the near infrared have attracted attention for their potential use in photovoltaic devices[1], photodetectors[2] and light-

emitting diodes|3].

Here we present the synthesis and characterization of three different low band gap polymers for applications in near infra-red light emitting diodes.
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Light-emitting diodes (Se polymers)

ITO/PEDOT:PSS /Active layer/ Ca /Al
« PEDOT:PSS hole injection layer (~80 nm thick).

* Active layer is a blend of F8BT, BS, TBST or a
blend of F8BT with BS or TBST (5%) (~90 nm

thick).

* Spin-coated from a 2 % (wt/wt) solution of the

blend in toluene.
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*NIR emission observed.

« Efficiency of single polymer-based
devices low.

* Blend-based devices show higher

efficiencies and higher light turn-on
voltages (V,,(L)).

* Blue-shift of spectrum of blend-
based devices and higher
efficiencies  indicate  reduced
aggregation compared to single
polymer —based devices.

Light output (m\W/m?)

Vacuum
IeveIA 78
3.3
% -3.5 3 _
Q %)
> @ O 3
E -4.6 é - £ 1 S
LLl -5.2 L e
0 >4
TO @
=
5 59
a)
E S H.oC CeH

Current density (mA/cmz)
Light output (mW/m?)

Blend (5% TBST)

10° . ‘ ‘ 107
0 2 4 6 8 10 12
Voltage (V)
b) -? \ |
2 Blend (5% TBST)
Q
£
3
cC —~
S D ,
oL ;
= !
S :
= '
o '
© '
@ _ .
W 400 500 600 700 800 900 1000 1100
Wavelength (nm)
V,. (L) ) EL in
[at 0.2 mW/m?2] EQEg (%) | Ly (mW/m?) NIR (%)
F8BT 3.1+0.1 0.49+0.14 2800 £+ 1200
0.00036 +
BS 29+0.2 0.00007 55 + 21
TBST 1.3+£0.2 0.026 =+ 0.004 410 £ 70 -
F8BT :BS (5%) | 7.3+0.2 0.14 £ 0.02 1400 £ 90 99.1
F8BT : TBST (5%)| 3.0+£0.1 0.24 £ 0.02 3700 = 800 99.3
F8BT : TBST (2%)| 3.5+ 0.1 0.30 £ 0.05 4800 = 600 98.3
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Varying blend ratio for TBST

* For >2% TBST, EL is red-shifted
— Aggregation

* At 2% TBST
- 98.3% of EL from TBST
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Conclusion

8
TBST concentration (%)

- EL similar to solution PL
- Maximum EQE (0.30 £ 0.05 %)

— 2 % concentration of the TBST dopant
gives optimum performance
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We have synthesised two selenium containing and one thienopyrazine-based low band gap

polymers for electronic applications.

The selenium containing polymers were characterised by photoluminescence spectroscopy
and tested for NIR-OLED applications. In LEDs, we observed NIR emission in single
polymer and blend-based devices (host: F8BT). For the blended devices we observed 0.30
#+ 0.05 % EQE for TBST, and 0.14 = 0.02 % for BS (dopant conc.: TBST 2%; BS 5%).
Electroluminescence from the host was almost completely quenched in all cases.
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