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Abstract — This paper studied the analysis of etch residue and the effects of cleaning method to remove it when polysilicon
was etched by GHBr/He-O, mixture. Samples was prepared by forming photoresist pattern in wafer with p-type Si-substrate/
thermal oxide 1,000 A/polysilicon 5,500 A structure and etched by MERIE plasma etcher. The observation and composition
analysis of etch residue is characterized by SEM and ESCA. Wet(SC1+SC2, BOE) and dry cleagi@g(CHfO,) was
used to remove etch residue and then the effects were analyzed by SEM and ESCA. Etch residue was considered in having
SiO, bond. The used wet and dry cleanings had an effect on removing the etch residue but, dry cleaning left a new residue such

as (CF) on etched surface.
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Fig. 1. Diagram of sample preparation.

Process Gas Feed '[
! .

...... l lllllllll HH

Magnet

I ——l]

Cathode

13.56MHz

Fig. 2. A schemetic diagram of MERIE plasma etcher used this expe
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Fig. 3. SEM micrograph of sample etched by HBr/CJHe-O, mixed gas
and stripped by O, plasma and Q/H,SO, continuously.
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Fig. 4. Narrow scan spectrum of the sample etched by HBr/gHe-O,
gas mixture.
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Fig. 5. SEM micrograph after (a) SCI+SC2 and (b) BOE wet cleaning
of polysilicon sample etched by HBr/C{He-O, gas mixture.
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Fig. 6. Narrow scan spectrum obtained from etched sample after SC1

+SC2 wet cleaning.
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Fig. 7. Narrow scan spectrum obtained from etched sample after BOE
wet cleaning.
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Table 1. Process condition of dry cleaning

CHFJ/O, CF,J/O,
Pressure(mT) 1200 1000
RF power(W) 200 200
CHF,(sccm) 30 -
CFy(sccm) : 50
0, 470 150
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Fig. 8. SEM micrograph after (a) CHF/O, and (b) CE,/O, dry clean:
ing of polysilicon sample etched by HBr/G/He-O, gas mixture.
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Fig. 9. Narrow scan spectrum obtained from etched sample after CHF
O, dry cleaning.
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Fig. 10. Narrow scan spectrum obtained from etched sample after GF
O, dry cleaning.
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