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1 Why Titanium?

2 Applications
The aerospace, chemical and medical sectors 
rely on titanium’s strength-to-weight ratio, 
biocompatibility and corrosion properties.

     “Bio-MEMS”
Func�onalizing the 
�tanium-based housing of 
medical implants:
- Feedthroughs
- Embedded capaci�ve filter
- RF Antenna
- Electrodes – Sensors

Other non-biomedical 
fields: watchmaking, 
aircra�, jewelry, …

To enable dras�c
miniaturiza�on,
design flexibility, 
�me to market,

overall opera�onal
gains

The basic idea of 
deep etching

is to find a balance
between 

feature sidewall 
passiva�on 

and
feature bo�om 

etching.

Structures
with high and low
pa�ern densi�es,

high-aspect-ra�os,
ver�cal sidewalls at

the micrometer
scale.

Strategies for 
etching of

tapered features 
(cone-shaped sidewalls)

are of interest for 
�tanium
MEMS.

An important 
feature of 

plasma etching
is the possibility
to achieve etch 

anisotropy.
Highly

anisotropic
etching enabled 

by masking
and control of

ion direc�onality

Trenches
Width = 100 µm
Depth = 150 µm

Tapered
profile

Reac�ve-Ion Etching (RIE) combines chemical etching 
reactions with physical ion bombardment. 

The foremost  
challenge is the 

forma�on of tapered 
or sloped via sidewalls 
while s�ll maintaining

the required
aspect ra�o.

Several processes
- Mode: con�nuous / pulsed (alterna�ng etch and deposi�on cycles)
- Chemistry: fluorine- and chlorine-containing plasmas 

Key characteris�cs of profile
- Etch rates: up to 2µm/min
- Defects: undercut, bowing, slope (posi�ve, nega�ve, ver�cal)

3 Titanium deep etching

Chiller
/ Heater

ICP reactor

ICP generator
(2 MHz)

RF generator
(13,56 MHz)

High density Induc�vely 
Coupled Plasma (ICP) 

etching reactor

Parameters range
- Pressure:    5 - 50 mTorr 
          (0,6 - 6 Pa)

- Bottom-electrode power 
(RF power):   0 - 300 W

- Top-electrode power
(ICP power):  500 - 2000 W

- Substrate temperature:
    0 - 50°C

- Gases:   Cl2, BCl3, O2, Ar,
    N2, SF6 and CHF3

4 Deep etching equipment 
CORIAL 210 IL

Trench
bo�om

Sidewall

OES analysis
- Induc�vely coupled plasma op�cal 

emission spectrometry (ICP-OES) 

analysis.

- Scanning electron microscopy / 

energy dispersive X-ray spectrometry 

(SEM/EDX) qualita�ve analysis.

- Resolving surface chemical states 

using x-ray photoelectron spectros-

copy (XPS) analysis. 

- Surface topography and we�ng 

ability using contact angle.

5 Surface & bulk titanium characterization: 
 the effects of various process parameters

200   400   600   800   1000   1200

0

20000

40000

60000

In
te

ns
ity

 (a
.u

.)

Wavelength (nm)

O

O
O +

2


