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Abstract — Silicon shallow trenches applied to the STI (Shallow Trench Isolation) of integrated circuits
were etched using inductively coupled Cl, and HBr/Cl. plasmas and the effects of process parameters on the
etch profiles of silicon trenches and the physical damages on the trench sidewall and bottom were in-
vestigated. The increase of inductive power and bias voltage in Cl, and HB1/Cl; plasmas increased po-
lysilicon etch rates in general, but reduced the etch selectivities over nitride. In case of Cl. plasma, low in-
ductive power and high bias voltage showed an anisotropic trench etch profile, and also the addition of ox-
ygen or nitrogen to chlorine increased the etch anisotropy. The use of pure HBr showed a positively angled
etch profile and the addition of Cl, to HBr improved the etch profile more anisotropically. HRTEM study
showed physical defects formed on the silicon trench surfaces etched in Cl/N, or HBr/Cl. plasmas.
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Fig. 1. Etch rates of polysilicon, nitride, and oxide, and
etch selectivities over oxide and nitride as a function of
inductive power. Process condition: 100%Cl,, 5 mTorr
and -20 V bias voltage.
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Fig. 2. Polysilicon etch rates and etch selectivities over
nitride as a function of bias voltage and additive gas.
Process condition: 5 mTorr and 400 W inductive power.
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Fig. 3. Etch rates of polysilicon and nitride, and po-
lysilicon etch selectivities over nitride as a function of
HBI/Cl, ratio. Process condition: 10 mTorr, 400 W induc-
tive power, and -20 V bias voltage.
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Fig. 4. Submicron shallow trench etch profiles with the
variation of inductive power and additive gas. (a) 100%
Cl,, 200 W, (b) 100%Cl,, 600 W, (c) CL+N,, 600 W, (d)
CL+0,, 600 W. Process condition: 5 mTorr and -40 V
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