
P. Kathirgamanathan 

IMID 2015 DIGEST 

Novel High Performance Hole Transporting Materials for OLEDs 
 

Poopathy Kathirgamanathan
1
, Sivagnanasundram Surendrakumar

 1
,
 
Muttulingam Kumaraverl

2
,  

Seenivasagam Ravichandran
1
, M Ryu

3
, J. Kim

4
, H. M. Kim

4
 and J. Jang

4
 

1
Organic Electronics Group, Wolfson Centre for Materials Processing, Brunel University London, Kingston 

Lane, Uxbridge Middlesex, UB8 3PH, UK 

Tel.:44-1895-265094, E-mail: p.kathir@brunel.ac.uk  
2
Power OLEDs, University of Manchester Innovation Centre, 48 Grafton Street, Manchester, M13 9XX, UK 

3
Takoma Technology and Company Ltd, Nonsan-si, Chungcheongnam-do, Korea 

4
Advanced Display Research Center and Department of Information Display, Kyung Hee University, Seoul, 

Korea 
 

Transport (hole and electron) materials are an essential component in the development of OLEDs as they play a 

critical role in providing balanced charge injection and transport [1, 2]. We have synthesized two new hole 

transporting materials (HTS-08 and HTS-11) with high triplet energies (2.8 and 2.9 e.V.) and high Tg values (135 

and 124 
o
C). HTS-08 is solution processible and thus an exciting material for low-cost device manufacture. We 

prepared three devices: the first with α-NPB (a well-established OLED HTL material) for comparison, the second 

with HTS-11 (both via vacuum thermal evaporation) and the third with HTS-08 via spin coating. The energy level 

diagram and device structure is given in Fig. 1. As can be seen in Fig. 2, HTS-11 gives over  63% increase in 

current efficiency and 53% power efficiency (58.8 cd/A and 29.1 lm/W @ 10000 nits for HTS-11) compared with 

α-NPB as a hole transporter ( 35.9 cd/A and 18.9 lm/W @ 10000 nits for α-NPB) and the solution-processed  

HTS-08 devices demonstrated similar performance (36.5 cd/A and 16 lm/W @ 10000 nits) to the α-NPB device. 

Furthermore, preliminary measurements indicate that device lifetimes of HTS-11 is also comparable to α-NPB. 

 
Fig. 1. Energy level diagram of OLED with α-NPB, HTS-11 or HTS-08 as the hole transporting layer 
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Fig. 2. Device performance comparison of a-NPB, HTS-08 and HTS-11. Current density vs voltage; 

Luminance vs voltage; Current efficiency vs luminance and Power efficiency vs luminance 
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