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SMART CARDS 
Abstract— Smart Cards have been increasing in popularity 

in the last few years. Actually Smart cards are small plastic 

cards the size of a credit card, but with one difference. 

Instead of just having embossed lettering and a magnetic 

strip to contain information, they also have a computer chip. 

This chip is an Integrated Circuit (IC) that can hold vast 

amounts of information and provide users with multiple 

applications. In the coming years more and more Smart 

Cards will be in use. Smart Cards will replace keys, 

documents, human actions, cash, and sometimes even 

palmtops and laptops. The same card will be used as an ID 

card, drivers license, key to the house and office, access to 

home entertainment, a wallet, and much more.  

Key words: Smart Cards, Integrated Circuit, embedded 

microprocessor chip, Memory Cards . 

I. WHAT IS SMART CARD? 

A Smart card is a card that looks like today's plastic 

payment card but it has an embedded microprocessor chip 

that can be used to store data and perform independent 

processing. Its main advantages over conventional magnetic 

cards are:  

 Data storage capacity  

 Security & Data protection  

 Re-writable  

 Personalization  

 Multiple applications 

A smart card is a credit-card sized plastic card 

embedded with an integrated circuit chip that makes it 

"smart". This marriage 

 

Fig. 1: Smart Card 

between a convenient plastic card and a microprocessor 

allows an immense amount of information to be stored, 

accessed and processed either online or offline. Smart cards 

can store several hundred times more data than a 

conventional card with a magnetic stripe. The information or 

application stored in the IC chip is transferred through an 

electronic module that interconnects with a terminal or a 

card reader. A contactless smart card has an antenna coil, 

which communicates with a receiving antenna to transfer 

information. Depending on the type of the embedded chip, 

smart cards can be either memory cards or processor cards. 

II. MEMORY CARDS 

Any plastic card is made "smart" by including an IC chip. 

But the chip may simply be a memory storage device. 

Memory cards can hold information thousands times greater 

than a magnetic stripe card. Nevertheless, their functions are 

limited to basic applications such as phone cards. 

III. PROCESSOR CARDS 

Smart cards with a full-fledged microprocessor on board can 

function as a processor device that offers multiple functions 

such as encryption, advanced security mechanism, local data 

processing, complex calculation and other interactive 

processes. Most stored-value cards integrated with 

identification, security and information purposes are 

processor cards. Only processor cards are truly smart 

enough to offer the flexibility and multifunctionality desired 

in the networked economy.  

IV. PC CARDS 

While any IC-embedded card may be called a smart card, its 

distinguishing feature is its use for personal activities. For 

example, PC cards (also known as PCMCIA cards) have the 

same characteristics as a smart card but they are used as 

peripheral devices such as modems or game cartridges. 

These PC cards are seldom called smart cards since they are 

extension devices without personalization. In this sense, a 

smart card is a processor card that allows persons to interact 

with others digitally to conduct transactions and other 

personal activities. 

V.  SMART CARD USES:  

Literally, billions of smart cards are already in use. 

However, most smart cards issued today are memory cards 

(see Table) with limited processing capabilities. Still, 

hundreds of millions of processor cards are already in use 

today. 

Smart Cards Issued in 1996 (in million units) 

____________________________________ 

Phone cards                                     605 

Health cards                               70 

Banking                           40 

ID/access cards                      20 

Pay TV cards                     20 

GSM cards (mobile phone)              20 

Transportation                     15 

Metering/vending                     10 

Others                               10 

----------------------------------- 

Total                             810 

____________________________________ 

Phone cards have become ubiquitous in Western 

Europe and Asia where coin-operated public phones are 

becoming nearly obsolete. These pre-paid cards increase 

payphone operator revenues, allow more sophisticated 

transactions via public phones, and have become advertising 

devices as well as collector's items. Although the popularity 

of phone cards contributed to a widening acceptance of 

smart cards by consumers, however, processor cards are 
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projected to be the fastest growing smart card uses by the 

year 2000. 

VI. PROJECTED GROWTH OF SMART CARDS: 

 

Fig. 2: Projected Growth of Smart Cards 

VII. TECHNOLOGY AND PLAYERS 

For smart cards to carry out applications, several 

components must come together. The technology of smart 

cards includes four critical segments. 

VIII. CARD MANUFACTURERS 

A smart card begins with a micro-controller. This integrated 

circuit chip is attached to an electronic module by inserting 

into a cavity on the module. Then, terminals between the 

chip and the electronic module are interconnected. Finally, 

the chip-embedded electronic module is glued to a plastic 

card 

IX. CARD TERMINALS AND READERS 

Smart cards may be read by conventional card reader or by 

wireless terminals. New devices similar to a floppy disk 

allow smart cards to be read by PC disk drive. Suppliers of 

POS and ATM card readers have expanded into smart card 

readers for their product lines, where some worldwide 

consolidation is occurring.  

X. INTERFACE BETWEEN CARD AND TERMINAL (API) 

Electronic modules embedded in smart cards have contacts 

by which messages are exchanged between the card's IC 

chip and the card reader. International standards such as ISO 

7816 have specified which contact handles what type of data 

but applications must be programmed to manage message 

exchanges that can be used by networked processors.  

XI. APPLICATIONS 

The ultimate utility of smart cards is in the functions they 

carry out–for example, payment process, identification, 

network computing, health care management, benefits 

distribution and so on. Application programs handle data 

read by smart card readers and forward them to central 

computers located at the other end of the smart card 

infrastructure such as payment servers in banks, traffic

 

Fig. 3: Applications 

 control centers or mobile phone centers, credit card 

companies, transit authorities, governments, Microsoft and 

other service providers. Market players and stake holders in 

this end game for smart cards include a wide variety of firms 

and institutions including card issuers, content providers, 

Visa and MasterCard, banks, government agencies, security 

implementers such as Lucent Technologies, electronics 

manufacturers such as NEC, and service providers who want 

to exploit advantages of smart card technologies. 

XII. SMART CARD ADVANTAGES 

Compared to conventional data transmission devices such as 

magnetic-stripe cards, smart cards offer enhanced security, 

convenience and economic benefits. In addition, smart card-

based systems are highly configurable to suit individual 

needs. Finally, the multifunctionality as payment, 

application and networking devices renders a smart card as a 

perfect user interface in a mobile, networked economy. 

XIII. SECURITY 

Smart cards incorporate encryption and authentication 

technologies that can implement issuer's and user's 

requirements for the highest degree of security. Using 

encryption, contents and data can be securely transferred via 

wired and wireless networks. Coupled with biometric 

authentication methods which rely on personal physical 

attributes, smart cards are used in distributing government 

welfare payments in order to reduce frauds and abuse. 

Health care cards allow doctors to access and manage 

patient's medical records and insurance information without 

compromising privacy. Personalized network access cards 

allow safer and easier management of diverse networks 

without significant costs for access control. 

 

Fig. 4: Security 

XIV. CONVENIENCE 

One use of the old-fashioned memory cards is to replace 

various identification cards. Smart cards will combine paper, 

plastic and magnetic cards used for identification, automatic 

teller machines, copiers, toll collection, pay phones, health 

care and welfare administration. Universities, firms and 

governments rely on smart identification cards since they 

can contain more detailed data and enable many services to 

be integrated. Health care cards, for example, reduce 

document-processing costs by allowing immediate access to 

personalized patient information stored in smart cards. Most 

other smart card uses combine identification function with 

specialized purposes as in military PX cards, government's 
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Electronic Benefit Transfer cards, and university ID cards 

that are also used to pay for food and photocopies.  

XV. ECONOMIC BENEFITS 

Smart cards reduce transaction costs by eliminating paper 

and paper handling costs in hospitals and government 

benefit payment programs. Contact and contactless toll 

payment cards streamline toll collection procedures, 

reducing labor costs as well as delays caused by manual 

systems. Maintenance costs for vending machines, 

petroleum dispensers, parking meters and public phones are 

lowered while revenues could increase, about 30% in some 

estimates, due to the convenience of the smart card payment 

systems in these machines. 

XVI. CUSTOMIZATION  

A smart card contains all the data needed to personalize 

networking, Web connection, payments and other 

applications. Using a smart card, one can establish a 

personalized network connection anywhere in the world 

using a phone center or an information kiosk. Web servers 

will verify the user's identity and present a customized Web 

page, an e-mail connection and other authorized services 

based on the data read from a smart card. Personal settings 

for electronic appliances, including computers, will be 

stored in smart cards rather than in the appliances 

themselves. Phone numbers are stored in smart cards instead 

of phones.  

XVII. MULTI FUNCTIONALITY 

The processing power of a smart card makes it ideal to mix 

multiple functions. For example, government benefit cards 

will also allow users access to other benefit programs such 

as health care clinics and job training programs. A college 

identification card can be used to pay for food, phone calls 

and photocopies, to access campus networks and to register 

classes. By integrating many functions, governments and 

colleges can manage and improve their operations at lower 

costs and offer innovative services. 

Payphone Charging - Smart Cards are replacing magnetic 

swipe cards for payphone convenience (no change needed), 

but working in the same way - call charges are deducted 

from a prepaid balance contained in the chip. Unlike 

previous cards, Smart Cards are becoming a ‘gimmick’ with 

companies producing ‘collector’s item’ cards styled with 

advertising to encourage people to use them instead of cash. 

XVIII. PAYPHONE CHARGING  

Smart Cards are replacing magnetic swipe cards for 

payphone convenience (no change needed), but working in 

the same way - call charges are deducted from a prepaid 

balance contained in the chip. Unlike previous cards, Smart 

Cards are becoming a ‘gimmick’ with companies producing 

‘collector’s item’ cards styled with advertising to encourage 

people to use them instead of cash. 

XIX. BENEFITS 

A cost effective, secure and convenient alternative to cash 

transactions is needed as cash is still the most important 

payment method in terms of number of transaction. Over 

80% of transactions are made in cash. Smart cards offer 

several advantages over checks and credit cards: 

 Reduced handling costs  

 Improved ease of use  

 Lowered costs in infrastructural supports such as 

banking system and phone networks  

 Versatility of combining credit, debit and stored 

value cards in one convenient platform  

 Lower transaction costs  

 Ability to carry out offline, online and peer-to-peer 

transactions 

XX. MONDEX CARD DEVICES 

 

Fig.5: Mondex Card device 

XXI. SMART NETWORKING 

A smart card as an interoperable computing device has 

become the ultimate utility of processor cards. As more 

people log-in to the network and more and more activities 

take place through networks, online security is of utmost 

importance. Smart card technologies provide strong security 

through encryption. Smart cards are the world’s smallest 

mobile computers. 

XXII. MOBILE COMMUNICATIONS 

Mobile phones are gearing up to be a truly global 

communications network via Global Services for Mobiles 

(GSM) system. Phones come equipped with a smart card 

slot to enable integrated services. A smart network can also 

operate through a reader terminal installed at home or in 

offices 

 

Fig. 6: Mobile Communication 
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XXIII. FUTURE USES  

Much of the continued development of Smart Card 

technology could conceivably come from the evolution of 

contactless Smart Cards (those with antenna, which can 

transmit and receive data and information through the 

airwaves and a proximity antenna). The use of Smart for 

access control or security tagging (of objects and potentially 

of people) is ongoing, and with new demands for ID and 

security of property brought about by the rise of crime in 

society and the changing shape of world borders Smart 

Cards could play a major part in these projects. For tagging 

of personal property such as jewelry, Smart technology (of 

the contactless variety) containing details about the owner 

and purchase will be required to become smaller and with 

considerable stealth to avoid fraud or detection for misuse. 

Contactless Smart Card chip access may also take a further 

turn as voice, iris and fingerprint authentication of 

individuals develops as a technology.  

XXIV. CONCLUSION 

Smart cards can add convenience and safety to any 

transaction of value and data; but the choices facing today's 

managers can be daunting. We hope this site has adequately 

presented the options and given you enough information to 

make informed evaluations of performance, cost and 

security that will produce a smart card system that fits 

today's needs and those of tomorrow. It is our sincere belief 

that informed users make better choices, which leads to 

better business for everybody.  

 


