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Dry Etching Systems

Plasma ThermalVersaline
SPTS Rapier DRIE

STSLpx ICP RIE

Unaxis Shuttline ICP RIE

Nexx ECR RIE

SouthBayRIE

XeF, Etcher

Technics andAnatech Strippers
Matrix Plasma Asher
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PlasmaThermal Versaline

ACP power 1.2 kW
A‘Substrate RF power 600 W

Achuck temperature 100C i

ASi ngl e wafer

1804C

APrimary gases: BC|, Cl,, HBr, CH,, O,, Ar
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Diamond Pillars Etch

)

Width = 11.83 pm EHT = 2.00 kV Signal A = SE2
Mag = 25.35 KX WD= 6.2mm  SampleID =
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SPTS Rapier DRIE

/8Primary source power5.0 kW
A’Secondary source power 5.0 kW
APuIsed HF substrate power 300 W

AESC chuck, temperature range -
20°C i1 +40°C

APrimary gases: C,Fg, SF¢ O,, Ar, N,

ASecondary gases: C,Fg, SF¢ O,

ASi ngl e wafer | oadl oc|
wafer
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AUni que O6Dual Sou

I Dual RF sources
I Dual gas inlets

‘RIE’r-node; ‘ICI-:”mode[ A Multiple operating modes
original tectnoiogy A Ayerage ICP power of 3.5kW

A Maintenance intervals
I >6000 rf hours for cavity etches
I >1000 rf hours for mixed processes
I Wet clean recovery 68 hours
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‘DSI’ mode ‘Rapier’ mode

Std decoupled source Dual source
Newer technology Newest technology
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Pre Etch Mask for Grating Wafers

A Mask material: thermal oxide
A Thickness: 1.0 pm
A Bottom opening width: 0.87 0.9 pm

|20—0’-||m ‘E’L-IJ:ZE:NOHI:V I:IIII:gNZ nf::‘lé: (I)(:_j(pg Date :14 May 2012 SPTS]
AFM measurement at CNS before sent out
SEM by SPTS
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Grating

2 em in pitches, 5@ m in depth

1.0sm Si0, etching mask

e Etchprofile angle 90+0.1°
.=
| | CDLoss (nm) 30nm
| MaskUndercut (nm) O

Selectivity to 53:1

thermal oxide

Etch rate 1.27
e Uniformity 1LY

Depth @um) A7 um
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Nano Features- Pre Etch Mask

ZEP450A

EHT = 7.00kV Signal A = InLens Date :18 May 2012
WD = 55mm Photo No. = 7766 Time :10:18:48

EHT = 7.00 kV Signal A = SE2 Date :18 May 2012 ZEISS
WD = 55mm Photo No. = 7764 Time :10:01:01

These are images of thebeam resist etch mask of
100nm trenches. The top width is 144nm, 44nm off
the design value, but became narrower at the bottom
as shown on the cross section image.

The top width for 200nm trenches is 223nm.
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Nano Features

Characteristic

EtchProfile 89.85
i » i 00 L A SC&”Op Depth JyEg—
CDLoss (nm) 6 nm
Mask Undercut 0
Selectivity to 9:1
e-beam resist
Etch Rate 1.1 um/min
Uniformity 4.3%
Etch Depth gm) 3.4
Woorsmm e e N
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Micro FIns

Characteristic

EtchProfile

Scallop Depth
CDLoss (nm)

MaskUndercut (nm)

Selectivity tophoto

resist

Etch Rate

Uniformity?!

Etch Depth jtm)

90.7 long side
90.3 short side

< 100 nm
N/A

0 long side
O short side

52:1

4.4 um/min

4.4%

192um
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