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CELL PHONES AS CREDIT CARDS

ABSTRACT:

                      Cell phones have revolutionized the way we live. In addition to enabling us to stay in touch with family and friends while on the go, our mobile phones also play music, download sports scores, send text messages, receive GPS directions and snap photographs. Soon our cell phone will very likely replace our wallet for making payments on the fly. It’s just part of the growing "contactless" or proximity payment movement. Contactless payments rely on radio-frequency identification and near-field communications to carry account information from a chip embedded in a form factor (credit card, key-chain fob, cell phone, wristwatch, etc.) to a merchant's point-of-sale terminal. Once the two connect via wireless network, a credit or debit transaction can be completed within seconds. Using physical objects as entry points to data and services can ease mobile information access. A new technology called Near Field Communication (NFC), which is an extension of Radio Frequency Identification (RFID) technology, has the potential to bring mobile devices and physical objects together. NFC promises to eliminate problems like difficult configuration, long duration of connection establishment and high power consumption. In addition, it is designed to enable users to interact with augmented objects or other devices intuitively. NFC data transmission is measured in Kilo Bits Per Second (kbps). The NFC standard supports varying data rates, again to ensure interoperability between pre-existing infrastructures. The current data rates are 106 kbps, 212 kbps and 424 kbps. In this paper we introduce NFC technology and its main application. We have brought into light the differences between NFC and other related technologies. The paper lays down the benefits of Near Field Communication. The working of Near Field Communication based devices is also presented. Our paper demonstrates the usage of cell phones as credit cards.

INTRODUCTION:

                                   Radio technology will soon do another consolidating act and remove an apparently extraneous "device" from your pocket: Your wallet or at least your credit card. If you're the type who never leaves home without your cell phone, you'll automatically have a credit card or debit card with you wherever you go thanks to an improvement on standard RFID technology called near-field communication, or NFC. 

The NFC mobile-payment application is currently in trials in the United States, Germany, Finland, the Netherlands and a few other countries, with transportation ticketing as a primary use (think Speed Pass on a cell phone). The idea is that you just touch your phone to an NFC reader (or bring it to within a few centimeters), and it acts just like the credit card or debit card you use right now. A mobile-payment-enabled phone is associated with a bank or credit-card company just like it's associated with a phone-service provider. 

          ABOUT NEAR FIELD COMMUNICATION:

                                                                  Near Field Communication (NFC) is a short-range wireless connectivity technology standard designed for intuitive, simple and safe communication between electronic devices. Near Field Communication is enabled by bringing two NFC compatible devices within a few centimeters of one another or for the two devices to literally "touch" one another. NFC is based on RFID technology and uses the same working principles. The NFC standard was issued in 2003 and is an interface technology for short-range data communication working in the frequency band of 13.56 MHz. NFC devices are unique in that they can change their mode of operation to be in reader/writer mode, peer-to-peer mode, or card emulation mode In reader/writer mode, the NFC device is capable of reading NFC Forum mandated tag types, such as in the scenario of reading an NFC Smart poster tag. In Peer-to-Peer mode, two NFC devices can exchange data. In Card Emulation mode, the NFC device itself acts as an NFC tag, appearing to an external reader much the same as a traditional contactless smart card. 

            THE TECHNOLOGY BEHIND:

The technology is similar to the RFID (radio frequency identification) transmitters used in contactless credit cards, except that NFC chips allow for two-way communication instead of only one way, which is supposed to make for a more secure payment method. The technology behind NFC, like RFID, uses inductive coupling to transfer data. Induction occurs when a wire (or any other conductor of electricity) passes through a magnetic field, generating an electric current in the wire. It's similar to the principal of electromagnetism -- that passing an electric current through a coil of wire will generate a magnetic field -- only in reverse. An NFC chip has a coil of wire built into it, much like an RFID chip. 

How is NFC different from or related to other wireless/RF                              technologies?
  

Blue tooth wireless technology was designed to replace cables between cell phones, laptops, and other computing and communication devices within a 10-meter range.

 Wi-Fi technology was designed and optimized for Local Area Networks (LAN); it provides an extension or replacement of wired networks for dozens of computing devices within a +100-meter range.

ZigBee wireless technology is a standard enabling control and monitoring capabilities for industrial and residential applications within a +100-meter range.

 IrDA is a short range (< 1 meter), line-of-sight communication standard for exchange of data over infrared light. IrDA interfaces are frequently used in computers and mobile phones.

RFID (Radio Frequency Identification) is an automatic identification method, relying on storing and remotely retrieving data using devices called RFID tags. An RFID tag is a small object that can be attached to or incorporated into a product.

 RFID tags contain silicon chips to enable them to receive and respond to queries from an RFID reader/writer.

Contactless smart cards incorporate a chip (microprocessor) that communicates with a card reader through RFID technology. Examples of contactless smart card communications are ISO/IEC 14443 and FeliCa, which allow communications at distances up to 10 cm.

           But in NFC, we have a two-way communication:


Card payment flow is incomplete in real time. The issuing institution has no direct contact with the customer




With mobile and NFC the communications link is complete in real-time. The payment can move in either direction to be completed

 How will NFC technology make mobile payment and ticketing easier?
                      

              NFC enables contactless tickets and cards to be held in everyday devices like mobile phones. Instead of carrying several physical cards, you can choose to carry some or all of your cards within a personal device like an NFC-enabled mobile phone. Presenting an NFC device can make your life easier.

· NFC technology can enhance contactless payment at shop checkouts or unattended payment machines like parking meters. You can pay using virtual payment cards or e-money. 

·  Contactless tickets have revolutionized transport and event ticketing with their speed and flexibility. With NFC-enabled devices like mobile phones, you can buy tickets, receive them on your device and then go through "fast track" turnstiles while others wait. You can check your balance or update your tickets remotely. 

·    You can quickly download information (such as a bus timetable) by bringing your NFC-enabled phone or PDA close to a sign with NFC-readable information. 

· NFC technology is helping to increase the acceptance and usability of contactless services because it is based on an international standard, designed to work for any service, in any place, around the world

           BENEFITS OF NFC:

· Improved usability and a better user experience
· East access to services and content from physical objects

· Convenient sharing of digital items between devices by bringing them next to each other.

· Local payment and ticketing capabilities

 THE WORKING OF NFC-EQUIPPED DEVICE:

                                                                  When an NFC-equipped cell- phone gets to within a few centimeters of an NFC-equipped payment station, which is generating a magnetic field and also has a coil of wire inside, an electric current jumps between the two coils of wire, signaling data-carrying, short-range radio waves to pass between the two devices. Unlike the RFID tags in contactless credit cards, which only send information when asked for it, an NFC chip can also receive information. So when an NFC phone gets close to an NFC payment station, it can have a two-way conversation with the payment station. Instead of simply sending your name and credit card number when the data is requested via the circuit, the chip can have a conversation with the chip in the requesting device. 

                   For instance, it can say, “Not yet -- wait until my owner enters a password on my keypad." The pay station will then say, for instance, "Okay, I'll wait," and the devices will keep the connection open until the phone approves the transaction and sends the data. 

SOME NFC-EQUIPPED MOBILES:
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Nokia revealed the first fully integrated NFC phone, the Nokia 6131, NFC the 2007 Consumer Electronics Show (CES) in Las Vegas. Other applications for an NFC phone are like sucking data off an NFC-equipped business card and downloading data from an NFC-equipped cabin. The NFC chip is embedded underneath the cover of the phone. According to the NFC forum, you could also use an NFC phone to unlock the door to your house and synch your phone calendar with your PC calendar.

These pictures demonstrate the usage of cell phones as credit cards:

[image: image4.jpg]


                                      [image: image5.jpg]


 
.

CONCLUSION:

                            NFC technology included into mobile devices and particular phones have a great potential. It can be expected that data capacity of tags will further increase and offer the possibility to store whole services on a tag (e.g. a bus schedule at a bus stop). Hence, users could scan tags without the need for network connections and explore the offered services at no additional cost. This would eliminate negative effects of network connections like costs and time delay. . Services must offer a real benefit to persuade people to use them. Privacy and security are central issues in the perception of the users when it comes to using services.
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