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Abstract  In this study, atomic layer etching of Si has been carried out using Cl, adsorption followed by the
irradiation Ar neutral heam of low energy. In this experiment, the etch rate of Si was dependent on the Cl;
pressure(the surface coverage of chlorine) and the irradiation time of Ar neutral beamf(the flux density of Ar
neural beamy). And the etch rate of Si(100) and Si(111) were saturated exactly at one monolayer per cycle with

1.36A/cycle and 1.57A/cycle, respectively.
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Fig. 1. Schematic of the ALET. (a) Etchant molecules adsorb
onto a substrate surface. (b) Excess etchant is purged. (c) An
energetic beam irradiates the surface, and surface atoms
bonded with etchant are etched off owing to beam-induced
chemical etching. (d) Etching products are purged after which
one cycle of the ALET is completed.
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Fig. 2. Schematic diagram of the ALET system and neutral
gun used in the experiment.

Table 1. Typical experimental parameters for ALET used in
the experiment.

Base pressure 2.0X 10 Torr

Working pressure 2.5%10™ Torr

Inductive power 800 Watt

Acceleration grid voltage 50 Volts

Ar flow rate 10 scem

Ar neutral beam irradiation time 60~840 sec

Cl, pressure 0~0.67 mTorr

Cl, supply time 20 sec

Substrate temperature RT
T2 A s 2R 2 eje A A
F2152 Table 19 BA] &eh. A3 A AR A4
& p-type?] Si(100)3} Si(111)e19, A 2kspah-g A A
5}7] ]'5}0:] AF A A AR 2=l 200 Vel 7HE:
ZAsre 7K & Ar FAWCE 38 B sputters A
AlstAnt. 22 Zolg &3] 9Isled arstep profilometer

(Tencor Instrument, Alpha Step 500)& Al-&-3lRom, 3%
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Fig. 3. (a)Etch depth per cycle and (b)RMS roughness by the
ALET as a function of Cl, pressure (mTorr).
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Fig. 4. (a)Silicon etch rate(etch depth/cycle) and (b) RMS
roughness by the ALET as a function of Ar neutral beam
irradiation time.
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the number of etch cycle.
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