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Dverview: ofi the IMS, Sensor Project

Tihe goallof this project Is the development of a
miniature, highi resolution IMS sensor system
for detectmg gaseous volatile erganic
compounds in the vadose zone.

This sensor system will allow for in-situ
measurement, unattended operation, and
wireless or satellite transmission ofi data to the
user via the Internet.

Can be used individually for characterization or
In arrays for long-term monitoring of
contaminated sites.
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Block Diagram ofi the BSU IMS Sensoer System
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IMS Is Used! for Rapid Analysis of

« Chemical warfare
agents

« Nlarcotics
« Explosives

« AmIino acids, peptides,
ete.

« Pesticides
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How: an IMS wWorks:

A gaseous sample is intreduced to the IMS reaction
iegion, Where it Is ienized.

The ion gate Is activated to allow the Ionized
Species into the drift tube.

Ini the presence of an electric field and a counter-
flowing drift gas, the ionized species travel through
the drift tube toward the detector.

TThe various Ionized species separate due to charge
and size differences, arriving at the detector at
different times.
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b AS each lon discharges on the detector, a
small current Is generated.

b [The measurement ofi this current over time
yields a spectrum which Is then used to

identiiy and guantify the analytes in the
sample.
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Parallel Paths off IMS Sensor:
[Development

* Low Tlemperature Co-fired Ceramic
(LTCC)

* Macor (Machinable Ceramic Material)
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Wihat s LIICC?

LTCC Tap
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Why ' LTCC for
(IS application?

Closely-packed electrodes

« ~ 50 electrodes/cm with circuitry printed on each
layer

* Provides very uniform electric field at ~500 V/em

* Reduces radial diffusion = higher resolution than
typical IMS designs

Integrated circuitry
Robust and hermetically sealed
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LTCC-IMS Tiest Article

Device Specifications:
« 156 layers

e 31.75 mm tall

* Full conductivity through all layers
« 5 embedded metal ion gates

09/20/05 Boise State University



Macor IMS Path

« Electrode density — 1/10 that of LTCC
IMS = resolving pewer Is reduced
compared to LTTCC device

Electrical camponents are discrete as
opposed to integrated = less compacig
than LTCC, but...

Experimental results shown here are for
the Macor IMS
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Macor IMS) Sensor System LLab Tiest
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Pretetype Testing Methodology

« Jlest Various Components

« Macor IMS and Sampling Module

= Our High Voltage Power Supply vs. Lab
Supply
« Our Preamplifier vs. Lab Preamplifier

« Test System

« Macor IMS + Sampling Module + Data
Acguisition System vs. Lab Data Acquisition
System
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Macor VIS + Sampling Module Testing

Carrier Gas In Sampling Module Macor IMS
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Yiacor IMS Sensor Testing
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Macor IMS + Sampling Module Test

09/20/05 Boise State University




Macor IMS + Sampling Module
Tlest Results
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IHight Veltage Power Supply: Test Setup
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Macor IMS, + Power Supply: Comparison
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Macor IMS + Preamplifier Comparison
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End-te-End Macor IMS Test Setu
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End-to-End Macor lest Results
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Summany. of IMS Accomplishiments

« Component Design and Test
v Macor IMS

v/ Sampling Moedule
IHigh Voltage Power Supply
Preamplifier

« System
v End-to-End (sample to spectra)
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NEXt Steps...

The
and

IMIS sensor system has been proven
Will' provide a capable platform for

Work in the fellewing areas:

Imp

eving| quality ofi IMS eutput

Field-scale design of components for
probe integration

Eleld-testing of probe system (invitation

(00
200
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fhank you fer your
attention.

Any guestions?




