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Study on DC Self-Bias of High Density RF Plasma Source Etching Process

LI Yue
(National Key Lab. of Nano/Micro Fabrication Technology, Institute of Microelectronics(IME) ,Peking University, Beijing 100871 ,China)

Abstract; DC self-bias is the important process reading of high density RF plasma source etching process, by

which ion energy and wafer bombardment are decided. In this research, ICP etcher is used and the effects of plasma

power, platen power, etcher chamber pressure and HBr gas flow on the DC self-bias are studied by using HBr as the

etching gas. The result shows that the higher DC self-bias is achieved when elevating either platen power or reactor

pressure and the lower DC self-bias is gotten while plasma power is increased. The effect of HBr gas flow and etched

wafer materials on the DC self-bias are not seen obviously in this process regime.
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BTE WE HBr i/ Si0, WA K B 5 R H H
] HJ1/Pa
HER/W HE/W  (em’/min) ERRE/V  REEE/V O ERRE/V  REGRE/V
600 50 25 0.399 9 —110 — 400 —114 —420
600 100 25 0.399 9 —192 — 670 —202 —682
600 150 25 0.399 9 — 280 —930 —276 —925
600 200 25 0.399 9 —320 —1130 — 340 —1 140
600 250 25 0.399 9 —420 —1 450 —400 —1 440
%2 BYRYBEXNEARREREGHEN EH
BTE WE HBr i/ Si0, WA K B 5 R H H
] HJ1/Pa
HE/W  HE/W (em’/min) ERRE/V  REBRE/V O EREE/V  REEE/V
400 150 25 0.399 9 —320 —1 145 —306 — 1075
500 150 25 0.399 9 —305 —1 085 —290 —1 000
600 150 25 0.399 9 — 280 —930 —276 —925
700 150 25 0.399 9 — 264 —914 — 255 —885
800 150 25 0.399 9 — 250 — 900 —236 —815
900 150 25 0.399 9 — 240 — 830 —228 — 765
3 EAMERREKGEMENEW
=T R E HBr Hi &/ p Si0, Wik R ZamENR G
DN NV emi/min O HRRESN  REMESY  ERREY  REME/Y
600 150 25 0.399 9 — 280 —930 —276 —925
600 150 25 0.799 8 —330 —1130 —300 —1 055
600 150 25 1.199 7 —355 —1 240 —310 —1 140
600 150 25 1.599 6 —375 —1 270 —321 —1 185
600 150 25 1.999 5 —393 —1 300 —330 —1 225
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400 10 25 0.399 9 —34 —160 —30 —120
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k6 BITRYERNEXRERSEH W
ETE HE HBr i 8/ B/ SiO, #lE& A LS R
S a
WER/W  WE/W (em’/min) ERGE/V  REEE/V ERRE/V REEE/V
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900 11 25 0.399 9 —17 —89 —18 —90
900 11 25 0.666 5 —22 —115 —27 —150
900 11 25 1.599 6 —31 —170 —31 —165
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WER/W  WE/W (em’/min) ERGE/V  REEE/V ERRE/V REEE/V
900 11 25 0.399 9 —17 —89 —18 =90
900 11 35 0.399 9 —18 —96 —19 —95
900 11 45 0.399 9 —17 —95 —19 —97
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