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Box Cathode Sputtering Technologies for Organic-based Optoelectronics
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Abstract

We report on plasma damage free-sputtering technologies for organic light emitting diodes (OLEDs),
organic thin film transistor (OTFT) and flexible displays by using a box cathode sputtering (BCS)

method. Specially designed BCS system has two facing targets generating high magnetic fields ideally
entering and leaving the targets, perpendicularly. This target geometry allows the formation of
high-density plasma between targets and enables us to realize plasma damage free sputtering on
organic layer without protection layer against plasma. The OLED with Al cathode prepared by BCS
shows electrical and optical characteristics comparable to OLED with thermally evaporated Mg-Ag
cathode. It was found that OLED with Al cathode layer prepared by BCS has much lower leakage
current density (1x10° mA/cm® at -6 V) than that (1x10%10° mA/cm>of OLED prepared by
conventional DC sputtering system. This indicates that BCS technique is a promising electrode
deposition method for substituting conventional thermal evaporation and DC/RF sputtering in fabrication

process of organic based optoelectronics.
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Table 1. conditions  of

DC magnetron sputtering.

Box Cathode | DC magnetron
Sputter sputter
Base pressure 2x10°° Torr 2x10°° Torr
Working 5 mTorr 5 mTorr
pressure
4 inch
DC power 1 kW 200 W (4 inc
target)
Substrate < 40 C <180 C
temperature
Process gas Ar Ar
Al thickness 80 nm 80 nm
Deposition rate 20 nm/min 20 nm/min
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b: Al film by BCS
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