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Overview 

The technological advancements in 21st century have 
provided people with the access to top notch security tools 
such as smartphones, for their privacy. Nowadays, one can 
use biometric scans such as fingerprint or even retina scan 
as the key to access their personnel information. These 
specs of a person act as his/her personal identity card 
because of a distinct quality that is; no two persons can 
have identical fingerprints or even retina patterns. 
Fingerprint sensing is one of the primary biometric 
technology that has been employed on a large scale. 
Fingerprint processing involves three primary steps: 
enrollment, searching and verification. 

The report “Global Fingerprint Sensor Market by 
Application (Smartphones, Smartcards, PC & Tablet) 
Industry Analysis & Outlook (2016-2020)” analyzes the 
development of this market, with focus on the North 
American and European markets. The major trends, 
growth drivers as well as issues being faced by the market 
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are discussed in detail in this report. The four major 
players: Synaptics Incorporated, Fingerprint Cards, NEXT 
Biometrics ASA and IDEX ASA are being profiled along with 
their key financials and strategies for growth. The report 
contains a comprehensive analysis of the global fingerprint 
sensor market along with the study of the regional 
markets. 
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Fingerprint Processing 

The analysis of fingerprints for matching purposes 

generally requires the comparison of several features of 

the print pattern.  It is also necessary to know the 

structure and properties of human skin in order to 

successfully employ some of the imaging technologies. 

These include patterns, which are aggregate 

characteristics of ridges, and minutia points, which are 

unique features found within the patterns 

 

The three basic patterns of fingerprint ridges are the arch, 
loop, and whorl: 

 arch: The ridges enter from one side of the finger, rise 
in the center forming an arc, and then exit the other 
side of the finger. 

 loop: The ridges enter from one side of a finger, form a 
curve, and then exit on that same side. 

 Whorl: Ridges form circularly around a central point on 
the finger. 
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Fingerprint processing has three primary functions: 

 Enrollment 

 searching  

 verification 

Among these functions, enrollment which captures 

fingerprint image from the sensor plays an important 

role. A reason is that the way people put their 

fingerprints on a mirror to scan can affect to the result in 

the searching and verifying process. Regarding to 

verification function, there are several techniques to 

match fingerprints such as correlation-based matching, 

minutiae-based matching, ridge feature-based matching 

and minutiae-based algorithm. However, the most 

popular algorithm was minutiae based matching 

algorithm due to its efficiency and accuracy. 
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Fingerprint sensors 

Optical 

Optical fingerprint imaging involves capturing a digital 

image of the print using visible light. This type of sensor is, 

in essence, a specialized digital camera. The top layer of 

the sensor, where the finger is placed, is known as the 

touch surface. Beneath this layer is a light-emitting 

phosphor layer which illuminates the surface of the 

finger. The light reflected from the finger passes through 

the phosphor layer to an array of solid state pixels 

(a charge-coupled device) which captures a visual image 

of the fingerprint. A scratched or dirty touch surface can 

cause a bad image of the fingerprint. A disadvantage of 

this type of sensor is the fact that the imaging capabilities 

are affected by the quality of skin on the finger. For 

instance, a dirty or marked finger is difficult to image 

properly. Also, it is possible for an individual to erode the 

outer layer of skin on the fingertips to the point where 

the fingerprint is no longer visible. It can also be easily 

fooled by an image of a fingerprint if not coupled with a 

"live finger" detector 
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Ultrasonic 

Ultrasonic sensors make use of the principles of medical 

ultrasonography in order to create visual images of the 

fingerprint. Unlike optical imaging, ultrasonic sensors use 

very high frequency sound waves to penetrate the 

epidermal layer of skin. The sound waves are generated 

using piezoelectric transducers and reflected energy is 

also measured using piezoelectric materials. Since the 

dermal skin layer exhibits the same characteristic pattern 

of the fingerprint, the reflected wave measurements can 

be used to form an image of the fingerprint. This 

eliminates the need for clean, undamaged epidermal skin 

and a clean sensing surface 

 

Capacitance 

Capacitance sensors use principles associated 

with capacitance in order to form fingerprint images. In 

this method of imaging, the sensor array pixels each act 

as one plate of a parallel-plate capacitor, the dermal layer 

(which is electrically conductive) acts as the other plate, 

and the non-conductive epidermal layer acts as 

a dielectric. 
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The iPhone 6 uses a capacitance fingerprint sensor 

 

Passive capacitance 

A passive capacitance sensor use the principle outlined 

above to form an image of the fingerprint patterns on the 

dermal layer of skin. Each sensor pixel is used to measure 

the capacitance at that point of the array. The 

capacitance varies between the ridges and valleys of the 

fingerprint due to the fact that the volume between the 

dermal layer and sensing element in valleys contains an 

air gap. The dielectric constant of the epidermis and the 

area of the sensing element are known values. The 

measured capacitance values are then used to distinguish 

between fingerprint ridges and valleys. 

Active capacitance 

Active capacitance sensors use a charging cycle to apply a 

voltage to the skin before measurement takes place. The 

application of voltage charges the effective capacitor. 

The electric field between the finger and sensor follows 

the pattern of the ridges in the dermal skin layer. On the 

discharge cycle, the voltage across the dermal layer and 

sensing element is compared against a reference voltage 

https://en.wikipedia.org/wiki/Dielectric_constant
https://en.wikipedia.org/wiki/Electric_field
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in order to calculate the capacitance. The distance values 

are then calculated mathematically, and used to form an 

image of the fingerprint. Active capacitance sensors 

measure the ridge patterns of the dermal layer like 

the ultrasonic method. Again, this eliminates the need for 

clean, undamaged epidermal skin and a clean sensing 

surface 

  

https://en.wikipedia.org/wiki/Ultrasonic_sensor
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Market Dynamics 

The factors that drive the global fingerprint sensor market 
are - need for easy, simplified and secure user access to 
data & services and increasing demand for biometric 
identification and authorization along different areas. The 
high market growth of consumer devices like smartphone, 
tablets etc. demand use of fingerprint sensors to maintain 
privacy and security of data and access. Internet based 
online and mobile commerce options has further 
enhanced the demand for fingerprint sensors globally. On 
the other side, factors such as lack of awareness about 
security essentials & constraints and complexity of 
integration of smartphone like devices with fingerprint 
sensors can restrain the growth of fingerprint sensor 
market. 

There has been increase in demand for fingerprint sensors 
for security checks in government and corporate 
organizations. The global fingerprinting market is 
expected to show significant double-digit growth rate 
during the forecast period due to rapid implantation of 
fingerprinting based authentication system across 
different application areas especially by government. 

Tremendous market opportunities are present in the 
development of less expensive fingerprint sensors for a 
wide range of applications. There is an increase in 



 

  Submitted By, Amalnath Sathyan, S3EC, Roll No:12 

 

12 Fingerprint Sensor Market Demands Driven by Smartcards and IoT       

adoption of integrated fingerprint sensor based two-way 
authentication systems or multi-factor authentication 
systems that can provide highly accurate security and 
access for the application areas which belong to high-end 
security requirements. The global fingerprint sensor 
market is characterized by numerous application areas 
and low competition.  
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Company Profiles 

IDEX

 

IDEX is driving its touch sensor development to address 
three massive market opportunities Mobile, ID and Smart 
Cards and the Internet of Things. 
IDEX’s immediate focus is on the mobile market, which has 
continued to accelerate since the launch of Apple Touch ID 
and Samsung Galaxy and Note fingerprint features, and 
more recently the introduction of mobile payment 
applications such as ApplePay, PayPal and AliPay. The 
market is already huge, and expected to grow at a high 
pace going forward. 
Secondly, IDEX has a very strong value proposition to the 
ID and smart card market with its flexible low cost 

http://www.idex.no/products/
http://www.idex.no/markets-2/mobile-devices/
http://www.idex.no/markets-2/mobile-devices/
http://www.idex.no/markets-2/cards-id-smart/
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technology. IDEX is at the frontier of this market, and sees 
huge potential. 
 
 
Global Partners 

IDEX develops and supplies biometric software and 

fingerprint sensor technology for mobile devices, cards 

and other embedded biometric applications. IDEX sells 

and markets their technology through partnerships with 

global companies, which include Ionics EMS, Faraday 

Technology, Future Electronics and Validus Technologies 

Corporation. 

In May 2013, IDEX finalized a global partnership 

agreement in mobile communication. The partner was 

not disclosed. In September 2013, Technology invested in 

IDEX 

In September 2013, IDEX acquired the assets and 

intellectual property rights from U.S. based PicoField 

Technologies, which develops touch fingerprint sensor 

designs aimed at consumer devices 

In October 2013 IDEX joined the FIDO Alliance (Fast identity 

Online). IDEX will be a Sponsor member and participate in the 

definition of protocol standards for secure authentication 

http://www.idex.no/markets-2/cards-id-smart/
https://en.wikipedia.org/wiki/Ionics_EMS
https://en.wikipedia.org/wiki/Faraday_Technology
https://en.wikipedia.org/wiki/Faraday_Technology
https://en.wikipedia.org/wiki/Future_Electronics
https://en.wikipedia.org/w/index.php?title=Validus_Technologies_Corporation&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Validus_Technologies_Corporation&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=PicoField_Technologies&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=PicoField_Technologies&action=edit&redlink=1
https://en.wikipedia.org/wiki/FIDO_Alliance
https://en.wikipedia.org/wiki/Authentication
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Synaptics Incorporated. 

                   

 

Synaptics is a human interface solution developer. It 
develops and supplies intuitive human interface solutions 
for a range of electronic devices and products worldwide. 
Synaptics sells its solutions to original equipment 
manufacturers (OEMs) for applications including 
smartphones, tablets, notebooks, automobiles, wearables 
and PC peripherals. 

Synaptics has 1600+ granted and pending patents for 
human interface solutions.[3] The company is 
headquartered in San Jose, California, and trades on 
the NASDAQ stock exchange under the symbol SYNA. 

Products 

Synaptics' core product families deliver touch sensing, 

display and biometrics solutions. They include touchpads, 

touch controllers, fingerprint sensors and integrated 

solutions. 

TouchPad Family- touch-sensitive trackpads that sense 

the position and movement of one or more fingers on 

their surfaces. the TouchPad's core market is notebook 

PCs and includes: 

http://www.synaptics.com/
http://www.synaptics.com/
https://en.wikipedia.org/wiki/Original_equipment_manufacturer
https://en.wikipedia.org/wiki/Original_equipment_manufacturer
https://en.wikipedia.org/wiki/Synaptics#cite_note-Analyst-3
https://en.wikipedia.org/wiki/San_Jose,_California
https://en.wikipedia.org/wiki/NASDAQ
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TouchPad™- Module enabling user navigation via touch 

interface 

ClickPad™- "Clickable TouchPad" that also serves as a 

button 

ForcePad™- TouchPad with pressure-sensitive scrolling 

and zooming, and press-to-click capabilities anywhere on 

the TouchPad 

SecurePad™- TouchPad with fingerprint authentication 

enabling users to authorize online transactions, login to 

websites and access applications 

ClearPad® Touch Controllers - Capacitive-touch 

controllers with minimal size and low power 

requirements, tailored for specific applications: 

Series 1 - for compact displays 

Series 2 - for smartphone touchscreens 

Series 3 - for more feature-rich mobile device displays 

Series 7 - for tablet, PC, notebook, automotive and other 

applications requiring larger touchscreens 

Natural ID™ Fingerprint Sensors (Biometrics) - Series of 

fingerprint authentication sensors, combining biometrics 

and advanced encryption with security, ease of use and 
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cost efficiency. They feature Synaptics' SentryPoint™, 

which is a suite of security features aggregated to protect 

users' personal biometric information. Natural ID sensors 

also function under glass, making it possible to eliminate 

the home button on smartphones. 

ClearView™ Display Drivers- Display driver integrated 

circuits (DDIC) with the industry's smallest display ICs and 

ultra-HD resolution support for more dynamic, design 

friendly and power-efficient display options, as well as 

reduced image-load times. 

TouchView™ Integrated Touch and Display Controllers[12] - 

Solutions integrating touch and display technology in to 

single and two-chip solutions enabling devices to be 

thinner and lighter at lower costs. Synaptics touch and 

display driver integration (TDDI) supports ClearForce for 

variable force sensing, and ClearView DDIC features for 

enhancing display brightness, color, contrast and 

readability in sunlight, and power efficiency. For advanced 

touch features, TouchView products support virtually all 

ClearPad touch controller features. 

Industry Alliances 

Synaptics is a founding member of the FIDO (Fast ID 

Online) Alliance and the Universal Stylus Initiative (USI). 

https://en.wikipedia.org/wiki/Synaptics#cite_note-12
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The FIDO Alliance is an industry consortium that aims to 

make authentication stronger and simpler, and to reduce 

reliance on passwords.[13] Synaptics' Corporate 

Development Vice President, Adnan Raza, sits on the FIDO 

Alliance board, representing Synaptics. Other notable 

Board Members 

include Google, Microsoft, PayPal, Lenovo, Qualcomm, RS

A, Samsung, Bank of America, Visa, Discover, American 

Express and MasterCard. 

 

Manufacturing & Supply Chain 

Synaptics' manufacturing operations are based on a 

variable cost model in which it outsources all of its 

production requirements and generally drop ship its 

products directly to its customers from its contract 

manufacturers’ facilities. This eliminates the need for 

significant capital expenditures and allows the company 

to minimize its investment in inventories. 

The company provides its contract manufacturers with 

six-month rolling forecasts and issue purchase orders 

based on anticipated requirements for the next 90 days. It 

uses two third-party wafer manufacturers to supply 

https://en.wikipedia.org/wiki/FIDO_Alliance
https://en.wikipedia.org/wiki/Synaptics#cite_note-13
https://en.wikipedia.org/wiki/Google
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/PayPal
https://en.wikipedia.org/wiki/Lenovo
https://en.wikipedia.org/wiki/Qualcomm
https://en.wikipedia.org/wiki/RSA_Security
https://en.wikipedia.org/wiki/RSA_Security
https://en.wikipedia.org/wiki/Samsung
https://en.wikipedia.org/wiki/Bank_of_America
https://en.wikipedia.org/wiki/Visa_Inc.
https://en.wikipedia.org/wiki/Discover_Card
https://en.wikipedia.org/wiki/American_Express
https://en.wikipedia.org/wiki/American_Express
https://en.wikipedia.org/wiki/MasterCard
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wafers and four third-party packaging manufacturers to 

package its proprietary ASICs. 

In certain cases, it relies on a single source or a limited 

number of suppliers to provide other key components of 

its products.  
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Conclusion 

The global fingerprint sensor market is set to experience 

favorable growth driven by factors such as increasing 

smartphone shipments, declining cost of fingerprint 

sensor, rising mobile payment transaction, and increasing 

fraudulent practices. Further, the scope of growth for this 

market will be broadened by continuously increasing size 

of addressable smartcard market and higher usage of 

payment cards. However, the growth of this budding 

market will be hindered by the business cycle fluctuations 

and risk of security breaches such as spoof ability 

 


