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I. INTRODUCTION

The Universal Serial Bus ( USB )  2.0 is a newer specification of the previously popular USB 1.1 specification. The USB is arguably the most successful interconnect in computing history. Originally released in 1995 at 12 Mbps as USB 1.0, USB 2.0 today operates at 480 Mbps and can be found in over 2 billion PC, CE, and mobile devices. In addition to high performance and ubiquity, USB enjoys strong consumer brand recognition and a reputation for ease-of-use.
II. EXECUTIVE SUMMARY
A core team from Compaq, Hewlett Packard,  Intel, Agere (Lucent), Microsoft, NEC, and Philips led the development of the USB Specification, version 2.0. One of their goals was to increase the data throughput by a factor of 40. The new specification is a backward-compatible extension of the USB 1.1 specification. This USB 2.0 specification uses the same cables, connectors, and software interfaces. In this newer specification, the user sees no change in the usage model. The user does, however, benefit from an additional range of higher performance peripherals, such as video-conferencing, next-generation scanners and printers, and fast storage devices, with the same ease-of-use features as the earlier released USB 1.1 specification. 

III. DISCUSSION
From the user’s perspective, USB 2.0 is the same as the USB 1.1 specification, but with a much higher bandwidth. The physical appearance of the newer interface looks the same but it has larger choices of more interesting, higher performance devices. The USB 2.0 specification has provided system manufacturers with the ability to connect to high performance peripherals in the least expensive way. Because of USB 2.0, high-bandwidth interfaces such as SCSI adapters are no longer needed in some systems. (See www.intel.com/presentation). The added capability of USB 2.0 has expanded the market segment for USB peripherals, while retail products have continued with their same hardware designs. 

Before proceeding further with discussion about the USB 2.0 hardware specification, some initial discussion of the USB software component or protocol specification will be discussed. The USB 2.0 protocol specification deals with the way of organizing the data flow between a computer equipped with the USB hub and various USB devices connected to it. USB is a serial bus meaning that there is only one line transmitting signals, so only 1 bit can be sent at one instance of time. Therefore, in order to provide error checking, flow control and to synchronize the devices, information is organized in the form of packets and frames. This, in turns, forces a standard header and a tail of each packet indicating the portion of data in between them. Since all types of information are exchanged using packets, they must be differentiated accordingly to their function and version of the protocol. The division into a number of fields of specific meaning defined by the specification allows easy identification and unambiguous interpretation. 

According to information published by the Engineering department at German’s International University of Bremen at http://www.faculty.iu-bremen.de/birk/lectures/PC101-2003/14usb/FINAL%
20VERSION/usb_protocol.html, compatibility with the previous standard is also one of the determining features of the protocol. In the 2.0 standard, the maximal speed of the transmission was increased drastically but the older devices were still able to work with the new hubs because of the protocol, which enabled split or isochronous transmission and the microframes 8 times shorter than the normal frames. Therefore, one protocol can handle all of the transmission band classes: low, full and high. 

One future trend in USB technology is the Certified USB Wireless specification.

The Certified USB Wireless specification was completed in late 2005. The first round of USB wireless products are emerging from manufacturers in the first quarter of 2006.

The few Certified USB Wireless products seen on the market at this time are limited to 480Mbps at a distance of 3 meters or less and about 110 Mbps at a distance of 10 meters or less. The integrity and robustness of the Certified USB wireless technology continues to grow and improve. Because of the cost and compatibility of the USB technology, both wireless and hardwired, the USB specification promises to be a competitive product for many years to come. 

The USB Implementers Forum, Inc. is a non-profit corporation founded by the group of companies that developed the Universal Serial Bus specification. The USB-IF was formed to provide a support organization and forum for the advancement and adoption of Universal Serial Bus technology. The Forum facilitates the development of high-quality, compatible USB peripherals, and promotes the benefits of USB and the quality of products that have passed compliance testing.

The USB-IF, Inc. Board of Directors is composed of the following companies and their 

designated representative Directors:

· Agere Systems – Dave Thompson – (Formerly Lucent Technologies) – USA;
· Hewlett-Packard Company – Alan Berkema – USA;
· Intel Corporation – Jeff Ravencraft – USA;
· Microsoft Corporation – Fred Bhesania  – USA;
· NEC Corporation – Katsuhiko Nakazawa – Japan;
· Philips – Geert Knapen – Netherlands.
The USB-IF website at http://www.usb.org/developers/docs/  contains a wealth of  information about the state of USB specification and activities, both past and present.

Listed below are milestones, from the USB 2.0 specification’s release, to where the specification stands to day. This information and more can be found on the 

USB-IF website listed above.  

1. The Original USB 2.0 specification released on April 27, 2000.
2. Errata to the USB 2.0 specification as of December 7, 2000.
3. Mini-B connector Engineering Change Notice to the USB 2.0 specification. 

4. Pull-up/pull-down Resistors Engineering Change Notice to the USB 2.0 specification. 

5. Errata to the USB 2.0 specification as of May 28, 2002.
6. Revision 1.0a of the USB On-The-Go Supplement as of July 9, 2003.
7. Interface Association Descriptor Engineering Change Notice to the USB 2.0 specification. 

8. Rounded Chamfer Engineering Change Notice to the USB 2.0 specification as of October 8, 2003.
9. Unicode Engineering Change Notice to the USB 2.0 specification as of February 21, 2005.
10. Inter-Chip USB Supplement Revision 1.0 as of March 13, 2006.
The USB-IF, Inc invites all interested individuals or parties to please check their website at http://www.usb.org/ for any future updates to the USB 2.0 specification.
IV. CONCLUSION
The USB 2.0 Specification, which grew out of the USB 1.1 standard has proven to  be an interface with both robustness and integrity.  With over 2 billion installations, it  has been labeled by some critics as the most successful interconnect in computing  history. The USB specification and protocol has the backing of some of the strongest technology companies in the world. The USB wireless standard is beginning to emerge in concert with the UltrawideBand protocol. If the Certified USB Wireless specification continues to get the worldwide support that the USB 2.0 specification received, one can expect to see many new products and applications from the Universal Serial Bus in the new millennium. 
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