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SEE 3 Zl Lab 3 Etching
Lecturer: Xing Sheng Place: Weiqing Building 113

1. Objectives

In this lab, we introduce two different etching methods: the reactive ion etching
(RIE) method to dry etch materials (silicon, SiO,, photoresist), and wet etching
method to remove SiO, films on Si. We will etch silicon, SiO, and photoresist
respectively by SF¢, CHF; and O, plasma, observe and measure the etched patterns. In
addition, we will etch SiO, films on Si by using buffered hydrofluoric acid (BHF),
and observe the surface change from the hydrophilic state to the hydrophobic state.

2. Materials and Equipments

silicon pieces with SPR220-v3.0 photoresist patterns (> 10)

silicon pieces with SiO; layer on top (>10 pieces, by PECVD, thickness ~ 500 nm)
petri dish, 4 inch (>10)

plastic beakers (> 2)

gloves (>2 boxes)

face masks (>20)

cleanroom white papers (>1 bag)

wafer tweezers (>5)

buffered hydrofluoric acid solution (1:6) (also called BHF or BOE)

DI water bottle, acetone bottle, alcohol bottle

safety gowns for HF etching (face masks, aprons and rubber gloves)

RIE-100
Dektak-150 profilometer

3. Procedures
preparation:

- turn on N; gun

- turn on profilometer

- turn on RIE-100
RIE dry etch 1:

- hard bake the samples (PR on Si) at 110 C for 30 mins



observe the silicon samples under microscope, measure the patterned
photoresist (SPR220-v3.0) thickness

etch the samples using SFg gas for 2 mins

observe and measure the pattern thickness again, calculate the etched silicon
thickness and etching rate

remove the photoresist layer rinsing by acetone, alcohol and DI water

observe and measure the pattern thickness again

RIE dry etch 2:

etch another new Si sample with photoresist patterns using SF¢ gas for 2 mins
observe and measure the pattern thickness

etch the photoresist layer using O, gas for 3 mins

observe and measure the pattern thickness again, calculate the etched
photoresist thickness and etching rate

etch the photoresist layer using O, gas for 12 mins, to completely remove the
photoresist layer

observe and measure the pattern thickness again

run chamber clean process

wet etch:

prepare buffered HF (BHF or BOE) solution on a plastic beaker
test the water wetting ability on the silicon pieces with a SiO; layer
dip the samples into BHF for about 3 mins

observe the color change, and test the water wetting ability again

surface modification by plasma:

treat the HF cleaned Si sample with O2 plasma for 2 mins
test the water wetting ability again

4. Results
Thickness of PR on Si = nm
After 2 mins SF6 RIE, step height = nm
Estimated etch rate for Si by SF6 = nm/min
(1) After clean PR with acetone, step height = nm
actual etch rate for Si by SF6 = nm/min
(2) After 3 mins O2 RIE, step height = nm
estimated etch rate for PR by O2 = nm/min
After clean PR with O2 RIE, step height = nm
actual etch rate for Si by SF6 = nm/min

Etch rate of PECVD SiO2 in BHF = nm/min
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