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Abstract:  

This paper describes the Performance of Efficient high speed and low cost fingerprint sensor system and reports on the 
development of a tactile fingerprint sensor made by a CMOS compatible front side bulk micromachining technology for high 
performance fingerprint sensor. And also this report deals with the field of micro-electromechanical systems or MEMS. MEMS 
encompass the process-based technologies used to fabricate tiny integrated devices and systems that integrate functionalities from 
different physical domains into one device.  MEMS  has  evolved  over  the  past  decade  and  it  has  come out  as  a  possible 
technology  for  mobile, satellite  communication  and  wireless  applications.  And we also discuss about the general operating 
principle of the tactile fingerprint sensor in detail. The device enables the measurement of a fingerprint by the path of a 
mechanical scanning principle of the finger roughness.  A modified circuit of charge sharing scheme is proposed, which 
demonstrates a decrease of power use of goods and services and better improvement of difference between a valley sensing and 
ridge voltage than typical system. In this paper also proposes an effective fingerprint identification system with hardware unit 
(thinning processor) for thinning stage processing of a verification algorithm based on minutiae.  

I. INTRODUCTION 

Traditional  automatic  personal  identifications,  such  as  personal  identification  numbers  (PINs),  identification  
cards,  and  keys  are  no  longer  satisfactory  for  recent  security  requirements.  Biometrics,  the  automatic  
identification  of  a  person  on  the  ground  of  certain  physiological or  behavioural characteristics, is one of the 
technologies that can be  utilized to the  fulfilment  of  security  requirements,  because  each  person  possesses  
unique  features  that  are  relatively  invariant  over  time. Some  research  organizations  have  issued  papers  on  
semiconductor-based  sensing  schemes  and demonstrated the possibility of a single-chip solution.  A  capacitive  
fingerprint  sensor  uses  a  capacitive  sensor  array  to  find fingerprints. The name ‘capacitive’ comes from the fact 
that the finger skin and the sensor electrode produce a capacitor whose capacitance is defined by the length from the 
chip surface to the finger skin A  commission-sharing  sensing  scheme  has  a  high sensitivity  and  a  simple  circuit  
structure  for  the  restricted  pixel  area  below  a  sensor  plate. The paper proposed the removing of parasitic 
capacitance using unit-gain buffer, and paper proposed the improvement of difference between a ridge and valley 
detection voltage using a feedback resistor. This report offers a modified circuit for reduction of the static power 
dissipation.  A fingerprint verification algorithm has two phases: enrolment and confirmation. In the offline  enrolment  
phase,  an  enrolled  fingerprint  image  is  pre-treated,  and  the  minutiae  are extracted  and  laid in.  In  the  on-line  
verification  phase,  the  similarity  between  the  enrolled  minutiae and the input minutiae is examined. 

 In that respect are three steps involved in the confirmation process: 

1) Image pre-processing and statistical analysis,  
2) Minutiae  extraction,  and 
3) Minutiae matching. 

Conventional  fingerprint  authentication  hardware  and  software  system  needs  a  high  performance 
microcontroller such as 32-bit ARM7, or ARM9. 
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Fig. 4. (a) MEMS structure with cavity in the MEMS fingerprint sensor. (b) Its sensing mechanism. 
 
The ridge of a finger surface pushes the protrusion down, and the protrusion deflects the upper electrode as shown in Fig.4(a). The 
protrusion transfers the pressure from a finger to the center of the upper electrode. The deflection of the upper electrode increases 
the capacitance between it and the lower electrode. Then, the capacitance is converted into the output voltage of the sensing circuit 
just under the lower electrode. The value of the output voltage is translated into digitized signal levels.  

On the other hand, the valley of a finger surface does not push the protrusion, and the capacitance is kept small. 
Therefore, the Capacitance under a ridge is larger than that under a valley. These values of the capacitance are translated into the 
digitized signal levels. With this sensing, the detected signals from all the pixels generate one fingerprint image. We had to design 
the MEMS structure and determine the structural parameters so that the sensor would produce the maximum capacitance change 
for a certain pressure from a finger surface. We also had to develop a new sensor fabrication process because the MEMS structure 
is stacked on the sensing circuits and has a cavity. It is necessary to fabricate the MEMS struc ture without damaging the 
underlying sensing circuits and seal the cavities to keep the water and contaminants out of the cavities. Next, we describe the 
structural design and the fabrication process of the MEMS fingerprint sensor. 

 
 

VI. IDENTIFICATION ALGORITHM AN  THINNING PROCESSOR DESIGN 

Micro electro-mechanical devices allow engineers to make extremely tiny silicon switches. When a ridge touches a switch, it 
closes. But the coating remains a significant problem, and moreover, a binary image is the result, leading to minimal information. 
No further development has been done with this technique beyond the laboratory 

 A fingerprint image obtained from a fingerprint sensor has the picture distortion and noise in it. Gabor filter is 
strongly urged to get improved image and reduce a noise level.  It arrived at the image more effective to take out the 
minutiae from it. Before it is applied to the image, frequency and direction of the icon should be calculated to 
emphasize unique features and make ridge clear. A one-pixel wide skeleton image is brought forth by changing thick 
ridge pattern to a one-pixel line, which is called thinning stage. Minutiae mean ridge ending or bifurcation of 
fingerprint images. Later all the true minutiae of the image are detected, these characteristics are stored in a pattern 
file. 
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that are in development at the lab. We  expect approximate maximum  40%  improvement  of  algorithm  speed  and  
replacement  32bit  CPU  by  16  or  8bit  CPU,  low  power  consumption  and  small  size  fingerprint  system from 
the result. 
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