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LS IPMENts for Failure Analysis :

Contrﬂ]f etch profile (isotropic & anisotropic),

Selective etching of SI02 versus TIN and silicon,
Electrical functionality for Cu technology,

Layer display in microsections,

Silicon thinning,

9 metal level deprocessing.
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0ot Etch Profile

Anisotropic etching to

Avoid metal lift-off,

Maintain electrical functionality,
Etch SIiO2 in narrow spaces.

‘ Isotropic etching to

EXxpose tungsten plugs.
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pability of the system to etch with a
ontrolled ion energies (from 15 eV

gy > 100 eV lon energy = 15 eV
diC etching -Isotropic etching

(Plasma Potential + Self Bias + Vi)
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8ctive Etching

lective etching versus TiN to

Avoid metal lift-off,

Maintain electrical functionality,
Maintain physical integrity,

Do not remove manufacturing defects.

) Selective etch process based on
Two step process,
Use of polymerizing gas (C4F8),
Control of sample temperature.
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Selective Etching

The p capability of the system to enable
multi-stef out switching off the plasma.

Selective etching

- No erosion

¥ maintains physical integrity of metal lines
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WOl TIN Defects

Select S5I02 versus TIN enables the display of
defects ching during the fabrication process
(short-circt

Ircuits No short-circuits




Electrical Functionality
for Cu Technology

%- Anisotropic etching to

- Etch process based on




Examples of Etch Results

precisely
control ion energy

SiO2 etch with Cu lines is isotropic Anisotropic etching requires
optimized process

lon Energy = e (Plasma Potential + Self Bias + Vg)




Layer Display in Microsections

A

mm) LOW damage etching to

=) Isotropic etching to



Example of Microsection

enable
multi-step etching

Display of interfaces between different layers



Silicon Thinning

=) High Density Plasma Reactor with high
pumping rate:

3 to 10 um/min depending on area to etch

mm) Temperature control to:



Examples of Silicon Thinning

produce
a high concentration and flow rate of fluorine atoms

Optical micrograph of Si surface SEM micrograph of Si surface
after etching of 500 pum of Si after etching of 500 pum of Si
(Magnification = 1 000 X) (Magnification = 650 X)

Keeping shiny the silicon surface requires a low temperature process and
lon bombardment to reduce the high selectivity of etching by fluorine atoms




O Metal Level Deprocessing

e

=) Multi-step process capability to

) Stability of equipment to :



Example of Deprocessing
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Example of Deprocessing

M3
M2

M1



Summary

Precise control of ion energy
Multi-step processes
Anisotropic etching without corrosion

Fast etch with no damages

Stability of equipment and process



