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Information exchange and data processing systems, databa-
ses, etc., require modern very-large-scale-integration (VLSI) 
operating at high frequencies and allowing low power con-
sumption. The corresponding products follow the general 
scaling trend: “Moore’s law". Semiconductor industry deve-
loping electronic systems for environmental, security and 
ecological security applications faces a new development 
concept: "More-than-Moore". In this case, designers less 
struggle for more advanced technology nodes, but intend to 
provide added values by incorporating new functionalities 
integrated in the CMOS platforms. 

“More than Moore” approaches became a part of the 
modern technology. This concept supposes a variety of 
applications, in particular connections with different fields 
of human activity, including control of environmental and 
ecological conditions, civilian and military intelligence. 
Actually, it gives an opportunity to step up from discrete 
sensors measuring speed, acceleration, pressure, flow, dis-
tance, field, temperature, humidity, concentration of conta-
minants, etc. by electronic means to sensor systems with 
increasing functionality: analogue, digital, or mixed signal. 

Robust integration of novel approaches into the existing 
CMOS platform is complicated. It is requested that the inte-
grated features would not deteriorate the basic CMOS pro-
cess or make the total process flow too complex. In particu-
lar it is requested that: (i) changes of the core CMOS devices 
fabricated on the same wafer would be minimized; (ii) the 
introduced new functionality would not lead to unreasonab-
le increase of the chip area. Strict low cost policy is applied 
for most applications (typically, only 1-2 additional masks 
to the core CMOS process). 

Micro-fabrication methods make it possible to build 
very small and low power sensors. One example of micro-
fabricated sensors that could be integrated into a Smart 
Sensor System is a sensor based on a microhotplate. Micro-
fabricated hotplates offer a lower power platform for high 

temperature metal oxide conducto-metric sensors. Femto-
molar isothermal desorption has been carried out with hea-
ting rates up to 106C/s and minimal power consumption due 
to the small thermal mass of the microhotplates. An ultra-
low power bridge built with polysilicon surface microma-
chining. Such sensor responds to ambient gas changes in 
nanoseconds having a measured transient response time - 
constant of 12 ms in Helium. With constant voltage opera-
tion, the temperature of the bridge, and hence electrical re-
sistance, is a function of the thermal conductivity of the 
surrounding gas ambient. The micro-fabricated sensor ele-
ments have extremely low power consumption, on the order 
of 4 mW continuous and, <4 mW when operated on a duty 
cycle to read every millisecond. In principle, this would 
allow the operation of this sensor for months to years using 
a single small battery.  

Many sensors will require multichip solutions, however, 
in order to 107 achieve optimal sensing and processing. 
While approaches may vary for other 108 sensor types, sen-
sor elements that provide data with minimal power con-
sumption 109 can enable long lived Smart Sensor Systems 
(SSS). All these technologies have different peculiarities.  

From one side we observe a significant progress in ser-
vice characteristics of sensor systems. We obtain sensors 
with unique parameters. However, from other side we must 
overcome a significant complication of technological circles 
and negative consequences of human-nanoparticles inter-
action in the conditions of production. Therefore, economi-
cal analysis for development of these technological direc-
tions is important.  

Preliminary estimations showed that at this stage the 
consequences of human-nanoparticles interaction in the pro-
cess of nanosensors production lead to serious economic 
problems.  

 


