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deliver directly and quantitatively the sample
composition.
Electron impact ionization of the sputtered
neutral particles with the ”electron-gas” of
the RF-plasma results in a good linear rela-
tionship between measured signal intensities
and true element concentrations.
This makes SNMS a highly reliable and simple-
to-use method for quantifying sample compo-
sition.

The key feature of the SNMS technique and
advantage over the SIMS method is the strict
separation between emission and ionization
of the sputtered particles from the sample sur-
face. Thus, the so called Matrix effects of SIMS
are eliminated.
Since the flux of sputter removed particles
consists almost exclusively of neutrals, and
each particle is monitored with a known 
fixed detection probability, the SNMS signals

regime: Particle ejection is therefore confined
to the uppermost atomic layer. Due to the
high lateral homogeneity of the ion bombard-
ment, sputter craters with an extremely flat
bottom are produced. 

QUANTIFICATION:
Linearity in detection is achieved by post-ion-
ization via the Maxwellian electron-gas of 
the RF-plasma. The take-off angle of 30°
decreases angular distribution effects in 
quantification and the ion-optics are optimized
for detection of post-ionized sputtered neutrals
suppressing the ion background of the ECWR-
plasma.
Mass analysis is performed with a quadrupole
mass spectrometer up to 340 amu. High detec-
tion efficiency is achieved by using a secondary
electron multiplier (SEV) in the single ion
counting mode.

The main advantage of the INA-X System 
is the use of an Electron Cyclotron Wave 
Resonance (ECWR) plasma as the ion source
and post-ionization medium.

ANALYSIS OF INSULATING MATERIALS:
In the High Frequency Mode HFM a d.c. volt-
age is periodically switched off to admit short
electron pulses onto the sample to compen-
sate the accumulated positive charge from the
preceding ion bombardment interval. Thus,
the HFM version of SNMS can be employed
for the compositional analysis of insulating
samples in the same way as the conventional
direct bombardment mode DBM for conduct-
ing materials. 

DEPTH PROFILING:
High depth resolution is achieved by using
low energy ion bombardment in the 100 eV

The SNMS Method

The INA-X Features

THE INA-X SYSTEM

load lock and transfer chamber

sample holder
gate valve

plasma chamber

detection system quadrupole module

z-retract

lens optics

sample



COMPOSITION ANALYSIS

SNMS spectrum of a “pure” Ge-sample taken
with an ion bombarding voltage of 1.4 kV (red)
in comparison with the signals for ion bombard-
ment at about 30 eV (black).
Note the low mass independent background of
4·10-1 cps and the signals in the “residual gas”
range. 
The C-signal refers to a carbon impurity of
about 11 ppm in the Ge-sample.

MULTILAYER ANALYSIS

SNMS depth profile of a W/Si multilayer. The
thickness of a double layer is 3.5 nm. No degra-
dation of the depth resolution with sputter
removal of the sample material is observed over
69 double layers. The total depth of the analysis
is 240 nm with 1 nm resolution. 

TEM micrograph of 
the W/Si multilayer

INTERFACE ANALYSIS

SNMS depth profile for Ge on Si showing 
the strong variation of the concentrations 
at the interface and the extremely high depth
resolution.

3 dimensional display 
showing the uniform 
sputter crater.

QUANTIFICATION

SNMS intensity as a function of the specified 
concentration in a standard sample (NBS
1245a). Most of the elements are detected
with similar sensitivity demonstrating the
already quantitative behavior of the raw 
data. An SNMS signal of 7.4 cps per ppm
demonstrates a detection limit below 1 ppm.
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SPECS GmbH - Surface Analysis 
and Computer Technology
Voltastrasse 5
13355 Berlin
Germany

Tel.: +49 30  467824 - 0
Fax: +49 30  4642083
E-mail: support@specs.de
http://www.specs.de

Your Representative:

Plasma/Sputter Parameters:

Type ECWR Plasma, 27 MHz 

Pressure 5 x 10-4 - 5 x 10-3 mbar

Ion Energy 100 eV-2keV

Gas typically Ar or Kr

Sputter Modes Direct Bombardment Mode

(DBM) and High Frequency 

Mode (HFM)

Typical Sputter Rates 1 nm/s @ 130 eV Ion Energy

10 nm/s @ 1keV Ion Energy

Sputter Diameter 2 - 14 mm

Post Ionisation Efficiency 1%

Detection:

Ion Optics 45° Spherical Sector 

Mass Spectrometer  Balzers QMA 410, 

differentially pumped

Mass Range 0-340 amu

Detector Secondary Electron 

Multiplier (SEM), 

Single Ion Counting

Detection angle 30°

Detection Limit < 1 ppm

Detection Sensitivity 5 - 10 cps/ppm

Depth Resolution 1 nm

Background Level ≤ 10 cps

Operation Pressure 5 x 10-4 - 5 x 10-3 mbar

XPS-Package Electron Energy Analyser PHOIBOS complete with software 

and X-Ray Source  XR 50, Flood Gun FG 15/40 for charge compensation

Ion Source Scanable Fine Focus Ion Source IQE 12/38 for separate bombardement mode,

positive and negative SIMS and element mapping 

Sample Diameter up to 14 mm

Sample Thickness up to 10 mm

Number of Samples 5 
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Technical Data

Performance Data

Options

ISO 9001 Certificate
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