
911nm x 1.15 = 1050nm

510nm/min for 3.5:1 AR
20-25nm mesa increase at 1um depth
Sidewall roughness limited by mask
284nm SiO2 etched:  ~4:1 Etch Ratio

21:19  C4F8:SF6
5mT, 600W/30W

Standard Etch, NOT Pulsed



643nm x 1.15 = 739nm

729nm x 1.15 = 839nm

493 nm/min for 2.5:1 Aspect Ratio
30-35nm increase at 740nm depth
~4:1 Etch ratio with SiO2

22:18  C4F8:SF6
5mT, 600W/30W

NOT Pulsed, Small Gas Change Only



Recipe with pulsing of HF Bias for rate reduction
Si Etch Match step is for RF matching
Si Etch Pulse step is for actual etch step: Hold Match

Si Etch Pulsed step details:
Change period and On time for pulsing
RF Matching is on Hold from Match step
You cannot Auto Match HF Bias while pulsing!

Using Pulsed HF Bias for Rate Control



911nm x 1.15 = 1050nm

Std No pulsing:  525nm/min
C4F8/SF6: 21/19, 30W HF

Perd/On time 1000/200us : 301nm/min 
C4F8/SF6:  21/19, 30W HF  (#4)

Perd/On time 1000/100us : 245nm/min 
C4F8/SF6:  21/19, 30W HF  (#7)

Perd/On time 1000/50us : 176nm/min 
C4F8/SF6:  21/19, 30W HF (#8)

Perd/On time 1000/200us : 245nm/min 
C4F8/SF6:  21/19, 15W HF (#9)

Perd/On time 1000/100us : 203nm/min 
C4F8/SF6:  22/18, 30W HF (#10)

Process Data 1:  Trends changing pulse parameters and gas flows



Perd/On time 1000/50us : 70 nm/min 
C4F8/SF6:  23/17, 30W HF (#11)

Perd/On time 1000/50us : 38nm/min 
C4F8/SF6:  25/15, 45W HF (#19)

Perd/On time 1000/50us : 95nm/min 
C4F8/SF6:  24/16, 60W HF (#14)

Process Data 2:  Attempts at very slow etch rates, gas flow changes with short pulses


