YR T T SHEN T STIErT T
18 3fp 2 femmeqy 2010 . 123-127

TERON JiAeE a9 e & [ g g T snenRa Saew

& & uq, T ud fyert ug Wy anre
HeH GARTSIAT, *ATHT JehleS
HRIT TR AR AgHae e (), Ut - 333 031 (TsrEm)
(stfes qan St srEem uRus, T fawh)

AR = e [T U Seimii 3§ el U SR SR Sia STedd Giaen-auw, 8 qar Sameasie = fear & a8t gad SR 399 &
TGTEReT Y FTH YST ZOT ¥ | B FRIgI Ud GATe GeH Haad UMTeral ERT WAiEReT & YUl WY b (FRAR WKl @l STagdehdn ¢ |
TH YR & Gdah! B A6 FH & 0 T T T @d Iuga YRt €1 108 daadty g § @ o e o i g
FE # qafEeelE qied & fog T ddewt @ faem off afnfaa &1 wafeer § we qeeiteEs, aEaee & At sitwss S
A T F Hqaed & fou qer w0 § o faftrt s e ¥ - st (g sifereg smenfa) ud e (G smenid) | 3|
qiter o= ¥ iR A B START Hd 80 T UK A USid T SR w19 Haedw & faed wd @ Ao fRar g | 98 W
Hags HaeAdia WHeY & w9 H iR Attt & faga ifad IO F SUanT #ar 81 UV-LIGA 9RRaT 21T SU-8 TAfed 29 Wit
T | 40 AR TETE T&AT 250 x 250, 300 x 300, 500 x 500, T&AT 500 x 600 AHR AT 8 WA Bl I Z@ar &1 Fir fowar mar
| fafere ofcimR st & 98 T Pl 2 T80 & S99 & [0 TRy Saeasiia Bt &1 & Hdr & | e O § fmior yfswar
@l TqE Aot JOr 9 U uH U H WEOE q qifauee e oieder gt # geea 9 @ighe & qRae § U T g e &
qRoTEt 7 R Swo R T ¥ | e s & §gEe o BreREet B W & fog fafts yer & i (9 @ arg)
qfegell B SWNT HY FET AHGTFITEE Haght & fahm & fou foega seaas e m@r 2

MEMS and NEMS based sensors for environmental monitoring and control

B D Pant, S N Mishra* & Ramesh Baura*
MEMS Laboratory, *Hindi Cell
Central Electronics Engineering Research Institute (CEERI), Pilani - 333 031 (Rajasthan)
(Council of Scientific and Industrial Research, New Delhi)

Abstract
Environmental monitoring and control is a global issue of our modern-day living. The science and technology, on one hand has created marvels
to make our lives far more comfortable and productive than it used to be in earlier times, but on the other hand it has contaminated our
environment. The air, water and soil are polluted with several kinds of pollutions emanating from our transport, communication and industrial
system. The quality of the air we breathe in, the water we drink, the food we eat have to be monitored against contaminations. We need to
monitor and control all such kinds of polluting agents. Additionally, we need to detect the harmful physical, chemical and biological materials
present in the environment for a good health and longevity of human life. An efficient, portable and low power-powered system is the need
of the day. The evolution of MEMS and NEMS technologies have demonstrated this kind of potentiality. With the development of these
technologies, an entirely new kind of miniature chemical and gas sensors, useful for environmental application, have come up utilizing a variety
of sensing materials and approaches. MEMS research at CEERI has been initiated in the tenth five year plan including the development of gas
sensors for environmental monitoring. For the sensing of hazardous gases in the environment e. g. carbon mono oxide and oxides of nitrogen,
mainly two approaches have been followed i.e. inorganic (metal oxide based) and organic (polymer-based sensing) . Present paper is the work
carried out for the development of MEMS gas sensors based on composite polymers, utilizing electro-physical properties of the polymer
composites as sensing parameter. An array of eight sensing cells in four sizes 250x250, 300x300, 500x500 and 500600 micron with a depth
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of 40 micron have been fabricated using SU-8 negative tone resist through UV-LIGA process. These cavities filled with different polymer
composites comprise the basic sensing cells for a variety of gases. The current paper presents the salient features of the fabrication process
in detail and the results obtained in ethanol and methanol ambient using a polymer composite comprised of Styrene and Polyaniline in

PMMA.
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