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Motivation

Applications

PIMMS

Redesigns

* Electron source

« Signal generator for SIS
* lon current measurement
* Vacuum chamber
Measurements

Outlook




Demand for a cost-efficient and portable device for
analytic applications

Market launch of a fully integrated mass
spectrometer using microsystems technologies

Increase of performance
 higher resolution
* lower run-time

Very low sample volume requirements

http://www.arup.utah.edu

Process vacuum regime




Rapid in-situ monitoring of industrial
processes

Real time analysis of exhaust gases
Harsh-environment analysis
Homeland security

Space and aeronautics




= Planar-Integrated Micro
Mass Spectrometer

= Dimensions 7x10mm?2

= Fabrication using only
MEMS technologies
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= Dark-space reduction by manig
area ratio between electrodes

= Electron yield improved from
2.5UA to ~37pA
= Power consumption ~200mW
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= 4 Signals

= Rise time < 1ns

= DC-50 MHz frequency
range

= Resolution < 0.1 Hz

= Linear scan of
frequency or mass

possible




= High input impedance
current to voltage converter

= Time constant < 3ms

= Extremely low noise < 0,2pA
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PIMMS PCB

Spatial separation
between electronics and
capillaries

Vacuum chamber volume
reduced (0,5L)




lon Current [pA]

Mass Spectrum of Lab Air (2007)
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= Measure time: 4s

* Mass resolution: 32 (FWHM)

Air:

= N, 28u 78%

= 0,32u21%

= Ar40u 0,9%

= CO, 44u 0,04%
Xenon

= Xe 131u (129u,132u)
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Mass Spectrum of Lab Air (2009)
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= Detection limit below 400ppm
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~requency generator f>200 MHz
~urther reduction of chamber volume
ntegration of:

 Injection system

* Pumps

» Electronics

« Secondary electron multiplier
Increase of:

* Mass scan region 1 to > 200
» Mass resolution > 50

» Sensitivity < 100 ppm

]

PR

L




L g
i _ _

fiir Bildung
und Forschung

. Projekttriger Q
Forschungazentrum
Katorube (PTKA)

-
@)
>
-
-
M®
L
)




	Overview�
	Motivation
	Applications
	PIMMS
	Redesigns – Electron Source
	Redesigns – Signal Generator for SIS
	Redesigns – Ion Current Measurement
	Redesigns – Vacuum Chamber
	Redesigns – Vacuum Chamber
	Measurements�
	Measurements
	Outlook�

