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Summary

ZEP520A typically has a 1:1 dry plasma etch
selectivity relative to Si and Si02

required lateral pattern dimensions usually
restrict ZEP520A thickness to less than 600nm

If more than 600nm of Si or SIO2 Is desired to be
etched, then 600nm of ZEP20A will be
Insufficient

this summary shows how an SiO2 "hard mask"
can be used to etch Silicon to depths beyond
what would be possible with ZEP520A alone



Process Flow

1. resist coat

ZEP520A resist
PECVD oxide

silicon substrate

|

2. EBL expose/develop

ZEP520A resist
PECVD oxide

silicon substrate

3. SIO2 hard mask etch

ZEP520A resist
PECVD oxide

silicon substrate

4. Si etch

PECVD oxide

silicon substrate



Process Flow

PECVD oxide dep
Resist Coat
— ZEP520A
EBL exposure
— 100kV, 2nA
Resist Develop
— 2min immersion n-Amyl Acetate, 30sec immersion IPA rinse
SiO2 etch

— Plasma Therm ICP

— 5mTorr, 25sccm C4F6, 15sccm CF4, 4scem Ar, 4sccm O2, RF1 =
400W, RF2 = 400W

Si etch
— STS SOE ICP
— 5mTorr, 20sccm CI2, 5sccm Ar, coil = 600W, plate = 50W



Post expose/develop



2um line post expose/develop

200 nm

EHT = 5.00 kv
WD = 55 mm

Signal A = InLens
Mag = 9640 K X

Date :28 Jul 2008
Time :15:46:44




0.5um line post expose/develop

Pad=5575nm
Pai=3%81nm Phd= 04° Pa3=4947nm
Pb1=894° Pbh3= 00"

Pa2=2/69nm
Ph2=900"7

EHT = 5.00 kv Signal A = InLens Date :28 Jul 2008
WD = 55mm Mag = 9946 KX Time :15:35:35
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Post partial SiO2 etch



2um line post 30sec SIO2 etch
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SERWICE Scan Speed = 6 Width = 3,301 pm .64 K X WD = 2.4 mm
4 Aug 2008 12:50:54 Line svg N=6 Stage at T.= 18.6° 5,00 ky Signal & = InLens




0.5um line post 30sec SiO2 etch

100 nm [5 =} 2,004 pm

13:00:20 Liru;; atT = 15867




100nm line post 30sec SIO2 etch
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Post expose/develop and before etch

parameter data
PECVD oxide thickness mean = 293nm, st dev = 14nm, N =8
ZEP520A resist thickness mean = 389nm, stdev=4nm, N=3

After 30sec of SiO2 etch

parameter data

PECVD oxide thickness mean = 116nm, st dev =16nm, N=5
etched

PECVD oxide etch rate 3.9nm/s

ZEP520A resist thickness mean = 286nm, stdev=21nm,N=5
remaining

ZEP520 resist etch rate 3.4nm/s

selectivity 1.1:1

PECVD oxide : ZEP520

time required to fully etch 293nm of PECVD oxide + 10% overetch = 83sec
(slides that follow show SiO2 fully etched at 83sec)



Post full SI02 etch



2um line post 83sec SIO2 etch

EHT = 5.00 kV Signal A = InLens Date :8 Aug 2008
WD = 8.5 mm Mag = 90.58 KX Time :15:37:09




0.5um line post 83sec SIO2 etch

Pa 2 =489.6 nm
Pb2= 16°

| ZEP520A

Pa1=297.0 nm
Pb1= 15°

EHT = 5.00 kV Signal A = InLens Date :8 Aug 2008
WD = 8.5 mm Mag = 137.29 KX Time :15:47:24




100nm line post 83sec SIO2 etch

Pa2=120.2 nm

ZEP520A Phas 18t

Pa1

AT
AN

Pa1=294.4 nm
Pb1=2704°

PaR3
$<—>¢
Pa3

Pa3=43.31nm
Pb3= 14°

EHT = 5.00 kV Signal A = InLens Date :8 Aug 2008
WD = 8.5mm Mag = 339.22 KX Time :15:57:29




Post partial Si etch

(resist was not removed)



2um line post 120sec Si etch

Pa1=2536nm

P t=o00®

WD = 4.0 mm Mag = 110.06 K X Time :8:36:01 WD = 4.0mm Mag=11006 KX Time :8:36:01

200 nm EHT = 5.00 kv Signal A = InLens Date :20 Aug 2008 ﬁ 200 nm EHT = 5.00 kV Signal A = InLeis Date :20 Aug 2008 ﬁ

P FL

200 nm EHT = 5.00 kV Signal A = InLens Date :20 Aug 2008
l WD = 4.0mm Mag=110.08 KX Time :8:36:01




0.5um line post 120sec Si etch

EHT = 5.00 kv Signal A = InLens Date :20 Aug 2008 EHT = 5.00 kv Signal A = InLens Date :20 Aug 2008
WD = 4.0 mm Mag = 147.25 K X Time 8:33:29 — WD = 4.0 mm Mag = 147.25 K X Time :8:33:29




100nm line post 120sec Si etch

EHT = 5.00 kv Signal A = InLens Date :20 Aug 2008 EHT = 5.00 kv Signal A = InLens Date :20 Aug 2008
WD = 4.0 mm Mag = 263.59 K X Time :8:30:46 WD = 4.0 mm Mag = 26359 KX Time :8:30:46




After 120sec of Si etch

Resist was not removed after SiO2 etch and prior to Si etch, because it can help provide
some small extra buffer for Si etching. The etch rate of resist with the DEVIN1.SET
recipe is known to be ~4.6nm/sec. Prior to this etch, there was 139nm of resist still
remaining. So, after 30sec, the 139nm of resist will be gone, and then the oxide mask
layer will be exposed. The data in the table summarizes the etch parameters.

parameter data
PECVD oxide thickness etched mean = 41nm, st dev = 6nm, N =8
PECVD oxide etch rate 0.45nm/s
2um line 500nm line 100nm line
silicon etched mean = 599nm mean = 625nm mean = 493nm
sigma =7nm sigma = 5nm sigma = 19nm
N=2 N=2 N=3
silicon etch rate 5.0nm/s 5.2nm/s 4.1nm/s
selectivity to oxide 11.1 11.6 9.1

note: sample size is small, don’t expect 2um line to etch more slowly than 500nm line
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