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Chemically Cleaving-etch Method for Fabricating Microoptical Elements in
Dichromated Gelatin
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Abstract Chemically cleaving-etch method was presented to form relief modulation in gelatin based on the analysis on the
cleavage of protein. Thank to the much fewer number of cleavage site for chemical cleavage than that for enzymef-chemical
cleavage method was of higher etching resolution and better profile fidelity. The predication was proved to be right and experiments
showed that relief modulation resolution was got to 500 lines/mm spatial frequencyE-which was much higher than enzyme method.

With the projection exposure systemE-a micro-prism array with 30 pm wide and 0.8 pm high cell dimension was fabricated using

the chemically cleaving-etch method.

Key words chemical cleavageE-microoptical elementsE—continuous reliefE~dichromated gelatin
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Table 1 Specific cleavage of polypeptides

Cleavage reagent Cleavage site

Number of the cleavage sites per

1000 amino acid residues

Trypsin
Hydroxylamine

Cyanogen bromide

Carboxyl side of lysinE" "LysE@and argininE™” ArgECresidues
Asparagine-glycineéE” Asn-GlyEChonds
Cardoxyl side of methioninéE™ MetECresidues

LysE27 ArgE27
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Fig.1 Microphotograph of binary gelatin grating with
53 pm spacing
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Fig.2 Interferogram of the binary grating with
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Fig.3 Interferogram of the 200 lines/mm grating

showing the configuration
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Fig.4 Microscope photogranf™ a£&nd interferogranf™” h£0
of the 500 lines/mm gelatin grating
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Table 2 Uniformity of film thickness for spinning coatingt” 450 r/minf-concentration of 5% £temperature of 40°C£0

Position/mm 0 4 8 12 16 20 24
Thickness/pm 0.76 0.76 0.76 0.78 0.78 0.76 0.73
Position/mm 0 -4 -8 -12 - 16 -20 -24
Thickness/pm 0.76 0.76 0.76 0.81 0.76 0.76 0.78
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Table 3 Processing schedule for chemically cleaving-etch
method

£71£C80ak in fixer F-5 for 4 min.

£72£@evelop in 10% NH,OH water solution for 3 min.
£73£0Wash in running water for 1.5 min.

£74£CRinse in deionized water for 1.5 min.

£75E@ehydrate in 50% isopropanol water solution for 2 min.
£76ECDry in oven at 80°C for 1 hour.

£7All stepsE-except those notedE-were at 20°C£0
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information of height of the microprism&™ H£0
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