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Fabrication of a shadow mask for OTFT circuit

S. M.Yi(Samsung electronics Inc.), M. S. Park(Sch. of Mech. and Aero. Eng., SNU), Y. S. Lee(Sch. of Mech.
and Aero. Eng., SNU), H. S. Lee(IAMD, SNU), C. N. Chu(Sch. of Mech. and Aero. Eng., SNU)

ABSTRACT

A high-aspect-ratio and high-resolution stainless steel shadow mask for organic thin-film transistors (OTFTs) circuit has

been fabricated by a new method which combines photochemical machining, micro-electrical discharge machining (micro-

EDM), and electrochemical etching (ECE). First, connection lines and source-drain holes are roughly machined by

photochemical etching, and then the part of source and drain holes is finished by the combination of micro-EDM and ECE
processes. Using this method a 100 um thick stainless steel (AISI 304) shadow mask for inverter can be fabricated with the

channel length of 30 pm and 10 pm, respectively. The width of connection fine is 150 pm. The aspect ratio of the wall is

about 5 and 15, respectively. Metal lines and source-drain electrodes of OTFTs were successfully deposited through the

fabricated shadow mask.
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Fig. 1 Schematic illustration of the process steps for
pentacene TFTs fabricated using a shadow mask.
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Fig. 2 (a) Circuit diagram of an inverter (b) Schematic
configuration of an inverter
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Fig. 3 Shadow mask fabrication process combining
photochemical machining
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Fig. 4 Flow of the micro-EDM process
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Fig. 5 Schematic diagram of ECE system
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Fig. 6 Influence of the etching conditions on the side wail
surface: (a) applied voltage =2 V, etching time = 15
min, 2 M H,SO, (b) applied voltage = 1.2 V,
etching time = 150 min, 0.1 M H,SO,
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(a) After roughing

v - (b) After finishing

Fig. 7 Stainless steel shadow mask for inverter fabricated
by the combination of photochemical machining
and micro-EDM & ECE processes (Workpiece: 100
um thick AIS1 304 stainless steel plate)

Fig. 8 SEM image of metal lines and S/D electrodes
deposited using the fabricated shadow mask as
shown in Fig. 7
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