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Transferring image to GaAs in excimer laser

induced aqueous etching

Zhang Yushu, Ding Tuo, Ren Linfu
(Department of Electronic Science, Jilin University, Changchun)

Abstraet: TLis paper reports a technique combinaing the excimer laser induced aqueouns
etching and the photolithography to realize lmage transfer. In the system consisting of
gold film, aqua and Gads, the gold film not only acts as photomask, but also gives an impulse
to etching. Our results suggost that the system is an electro-chemical photocell.
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Fig. 1 BSchematic of the experimental system

l-excimer laser; 2-stop; 8-quaris lens; 4-z, y stage; 5-quartz window; 6-sample; 7-Case; &-solutionm
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Table 1 Eiching results

Laser Solution : Gold film Etching Etehing quality
intensity concentration thickness rate
(mW /min) (HNO3:H,0) (nm) {(nm/min)
50 1:15 300 170 Bloping edge
50 1:30 300 80 Inhomogeneous
50 1:20 300 150 Smooth and vertical edge
50 1:20 800 150 Smooth and vertical edge
50 1:20 1000 150 Bmooth and vertical edge
150 1:20 300 180 Bmall damage on gold film
250 1:20 300 Dropout of gold film
30 1:20 300 70 Rough
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Fig. 3

(a) Electro—chemical photocell system of gold film,
semiconductor and solution.

Fig. 2 Campairson of the etching results (b) Schematic of energy band of Schottky barrier

(a) Excimer laser controlled wet etching: of the system. H is the energy in equilibrium,
(b) Etching of chemical reaction E¥ is the energy at illumination
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