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F2+Cl,=8+72

(F, 10%, Cl, 90%)
2kW

Pulse 50us/50us

o ot 122 min

10 min ' 15.7nm/min
21.2nm/min v/x=0

y/x=0 Si/Si02 = 6.5?
Si/Si02 = 21.2?

SEI 10.0kV  X30,000 100nm




Ao FLUN—DIREEFEIZLS
IyF 4850




ITYFJRIZDOIRBEHEDZE L

2

o PERFE—LIVFOT DRIETQFDZE{LEL
STIYFUHZLBIEELL

1.40
1.22 121
q_\ 1.20 K 13 116
1.08

(D)
N 1.01
~ 188
-+
G
o
] 0.80 074
O
4+
O 060
o
\—

0.40
L
~ 0.24
O o020 -

0.06
0.02
346nm 545nm 907nm 273nm 295nm 267nm 495nm 488nm 506nm 696nm 694nm 715nm
Conventional Neutral-beam etching

plasma 10



T LML —YFERITYFT



AEADIT LN —HREETE
HDIyhIYFY




BEEBRANTOEIRTIVFUY i%

Laser beam

Initiated trajectry

111129 S.8 kv Xe.e8k' '3.7%Sun

HF wet etching

HILHEREE (top view)

111129 S.8 kV X38.0k' '{.bevn
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Gas SCF Liquid

supnrr_r'lti-:n|
7.4MPa _| e pensity

T (kg/m?)

1 |100~1000| 1000

pressure —>

Diffusivity

M TIE G 105 | 107~108 | 1010

femperaiure ———» (mZ/ S)

Phase transition

G/L equilibrium QP FESSUTMZE  e—— SCF




ERREIC IS FLIEOIA A

Vapor phase _ Liquid phase

Rapid diffusion Rapid diffusion Slow diffusion
low concentration High concentration  High concentration
PVD CVD SCFD Electroplating
Reactive Less reactive
Poor coverage Bad nucleatlon Excellent Poor coverage

(< reactive) (< low conc.) coverage (€Slow diffusiond
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scCO,
Cu precursor

\(HZ
Cu

heating
Cu(tmhd), + H, = Cu + 2H(tmhd)

Typical reaction conditions:
CO, (14 MPa) + H, (1 MPa), 200°C



CuD 5 —H=

Diameter: 50nm
Dep_th: Tmm

il .

Selective deposition on a metal underlayer



Thickness (nm)
0 100 200 300
0 L L |

Depth (nm)
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Conformal deposition on trenches with A.R.=2

-----------

20.0AkV X580. 08K
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D13 6mmMIEHOK VA2 OKES 2]

WD14. 7mm 5. OkV. x1. 2k 250m

Cross-sectional SEM image
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UV irradiation
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Conventional device

Sensor
element

Power
supply

On-chip Integration with power supply

POLE! Sensors ’
Generator

|
|
|
High efficiency
|
|
|
|

solar cell

S_uper-capacitor made by sensor
Supercritical Fluid Deposition

Needs: Conformal deposition on a high-aspect-ratio structure

(metal + dielectric multilayer)
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Enldrged

Miniscope 3018 2010/02/10 17:30 D21 x150 500 um Miniscope 3019 2010/02/10 17:37  D1.9 x1.5k 50 um
TM-1000 —

Enlarge
AT A Trench electrode
(W)

Miniscope 3021 2010/02/10 17:42 D19 x7.0k 10 um Base (SI)
TM-1000
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