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 1.  Introduction
     USB 3.0 is the next major revision of the ubiquitous Universal Serial Bus, created in 1996 by a consortium of companies led by Intel to dramatically simplify the connection between host computer and peripheral devices. Fast forwarding to 2009, USB 2.0 has been firmly entrenched as the de-facto interface standard in the PC world for years (with about 6 billion devices sold), and yet still the need for more speed by ever faster computing hardware and ever greater bandwidth demands again drive us to where a couple of hundred megabits per second
In a nutshell, USB 3.0 promises the following: 
1. Higher transfer rates (up to 4.8Gbps) 
2. Increased maximum bus power and increased device current draw to better accommodate power-hungry devices 
3. New power management features 
4. Full-duplex data transfers and support for new transfer types 
5. New connectors and cables for higher speed data transfer...although they are backwards compatible with USB 2.0 devices and computers



2. History of USB 3.0
USB 3.0 is the next stage of USB technology. Its primary goal is to provide the same ease of use, flexibility, and hot-plug functionality but at a much higher data rate. Another major goal of USB 3.0 is power management. This is very important for “Sync & Go” applications that need to trade off features for battery life.
Chipsets are expected to begin shipping in 2010, with broad deployment in 2011. A variety of USB 3.0-based products including PC motherboards, hard drives, PCI Express (PCIe) add-on cards, and cameras were showcased in industry events in 2009, and more products are expected to be released in early 2010.
USB 3.0 heralds an all-new wave of application usage models and is expected to deliver actual throughput greater than 3 Gbits/s (raw signaling speed of 5 Gbits/s), which is more than 10 times higher than that of Hi-Speed USB. Initially, USB 3.0 will target the PC market and devices requiring high rates and volumes of data transfer, such as external storage, consumer electronics, and communications products with increasing amounts of storage.




3. How does USB 3.0 achieve the extra performance?:
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     USB 3.0 achieves the much higher performance by way of a number of technical changes. Perhaps the most obvious change is an additional physical bus that is added in parallel with the existing USB 2.0 bus. This means that where USB 2.0 previously had 4 wires (power, ground, and a pair for differential data), USB 3.0 adds 4 more for two pairs of differential signals (receive and transmit) for a combined total of 8 connections in the connectors and cabling. These extra two pairs were necessary to support the SuperSpeed USB target bandwidth requirements, because the two wire differential signals of USB 2.0 were not enough. 
     Furthermore, the signaling method, while still host-directed, is now asynchronous instead of polling. USB 3.0 utilizes a bi-directional data interface rather than USB 2.0's half-duplex arrangement, where data can only flow in one direction at a time. Without getting into any more technical mumbo jumbo, this all combines to give a ten-fold increase in theoretical bandwidth, and a welcome improvement noticeable by anyone when SuperSpeed USB products hit the market.
 Isn't USB 2.0 fast enough?: 
     USB 2.0 for many applications provides sufficient bandwidth for a variety of devices and hubs to be connected to one host computer. However, with today's ever increasing demands placed on data transfers with high-definition video content, terrabyte storage devices, high megapixel count digital cameras, and multi-gigabyte mobile phones and portable media players, 480Mbps is not really fast anymore. Furthermore, no USB 2.0 connection could ever come close to the 480Mbps theoretical maximum throughput, making data transfer at around 320 Mbps - the actual real-world maximum. Similarly, USB 3.0 connections will never achieve 4.8Gbps, but even 50% of that in practice is almost a 10x improvement over USB 2.0.




4. What other improvements does USB 3.0 provide?:
     The enhancements to SuperSpeed USB are not just for higher data rates, but for improving the interaction between device and host computer. While the core architectural elements are inherited from before, several changes were made to support the dual bus arrangement, and several more are notable for how users can experience the improvement that USB 3.0 makes over USB 2.0: 
                       [image: ]
More power when needed: 
     50% more power is provided for unconfigured or suspended devices (150 mA up from 100 mA), and 80% more power is available for configured devices (900 mA up from 500 mA). This means that more power-hungry devices could be bus powered, and battery powered devices that previously charged using bus power could potentially charge more quickly. 
     A new Powered-B receptable is defined with two extra contacts that enable a devices to provide up to 1000 mA to another device, such as a Wireless USB adapter. This eliminates the need for a power supply to accompany the wireless adapter...coming just a bit closer to the ideal system of a wireless link without wires (not even for power). In regular wired USB connections to a host or hub, these 2 extra contacts are not used.
Less power when it's not needed: 
     Power efficiency was a key objective in the move to USB 3.0. Some examples of more efficient use of power are: Link level power management, which means either the host computer or the device can initiate a power savings state when idle .The ability for links to enter progressively lower power management states when the link partners are idle.
     Continuous device polling is eliminated. Broadcast packet transmission through hubs is eliminated. Device and individual function level suspend capabilities allow devices to remove power from all, or portions of their circuitry not in use. Streaming for bulk transfers is supported for faster performance. Isochronous transfers allows devices to enter low power link states between service intervals Devices can communicate new information such as their latency tolerance to the host, which allows better power performance.
     To paint an accurate picture, not everything in USB 3.0 is a clear improvement. Cable length, for one, is expected to have a significant limitation when used in applications demanding the highest possible throughput. Although maximum cable length is not specified in the USB 3.0 specification, the electrical properties of the cable and signal quality limitations may limit the practical length to around 3 metres when multi-gigabit transfer rates are desired. This length, of course, can be extended through the use of hubs or signal extenders. 
     Additionally, some SuperSpeed USB hardware, such as hubs, may always be more expensive than their USB 2.0 counterparts. This is because by definition, a SuperSpeed hub contains 2 hubs: one that enumerates as a SuperSpeed hub, and a second one that enumerates as a regular high-speed hub. Until the USB hub silicon becomes an integrated SuperSpeed USB + Hi-Speed USB part, there may always be a significant price difference. 
     Some unofficial discussion has surfaced on the web with respect to fiber-optic cabling for longer cable length with USB 3.0. The specification makes no mention of optical cabling, so we conclude that this will be defined in a future spec revision, or left to 3rd party companies to implement cable extension solutions for SuperSpeed USB.
Will my existing peripherals still work? How will they co-exist?: 
     The good news is that USB 3.0 has been carefully planned from the start to peacefully co-exist with USB 2.0. First of all, while USB 3.0 specifies new physical connections and thus new cables to take advantage of the higher speed capability of the new protocol, the connector itself remains the same rectangular shape with the four USB 2.0 contacts in the exact same location as before. Five new connections to carry receive and transitted data independently are present on USB 3.0 cables and only come into contact when mated with a proper SuperSpeed USB connection.


USB 3.0 hub demonstration board using the VIA VL810 chip
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5. SuperSpeed USB 3.0 products?:
     USB 3.0 silicon such as USB host controllers, peripheral chipsets and hubs compliant with the SuperSpeed bus have arrived in the latter half of 2009. Since then, a handful of external hard drives, flash drives, storage docks, Blu-ray optical drives, high-end notebooks, and host adapters in both PCI Express and ExpressCard have begun appearing on retail shelves. Other companies have shown their plans to roll out solid-state drives and RAID. DisplayLink also revealed plans to ship USB 3.0-compliant USB video silicons by Q4 2010.
Here's a list of commercially available SuperSpeed USB products: 
5.1 External Desktop USB 3.0 Hard Drives:
     Buffalo HD-HUX3 DriveStation---3.5" based, available in 1TB, 1.5TB & 2TB. 
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     Iomega eGo Desktop 3.0 ---3.5 inch-based portable drive with native USB 3.0 interface.
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5.2 External Portable USB 3.0 Hard Drives:
     LaCie Rugged USB 3.0 Hard Drive---2.5" drive in a shockproof, waterproof enclosure. 
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Freecom Mobile Drive Mg--- 7mm single-platter drive in magnesium chassis.
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 5.3 USB 3.0 RAIDS:
     inXtron Orbit USB 3.0 RAID---2.5" based RAID-1 enclosure. 
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     LaCie 2Big USB 3.0 RAID---Symwave USB 3.0-based dual-bay RAID solution. 
     RAIDSonic Icy Box USB 3.0 RAID---SuperSpeed USB two-slot enclosure with RAID-0, RAID-1 and JBOD function.  
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5.4 USB 3.0 Flash Drives:
     Nexcopy USB 3.0 Duplicator---First USB 3.0 duplicator for flash drives & hard drives. 
     Patriot Supersonic USB 3.0 Flash Drive---Available in capacity from 32GB to 64GB. Top speed: 100MB/s. 
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     PQI Cool Drive U368 USB 3.0 Flash Drive---Available in capacity from 8GB to 128GB. Top speed: 105MB/s.
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What is the future for USB 2.0?: 
     For at least the next five years, we do not see the market for USB 2.0 devices of all types to dwindle. High-bandwidth devices, such as video cameras or storage devices will likely be the first to migrate to SuperSpeed USB, but cost considerations, which in this industry are mainly driven by demand and volume, will restrict USB 3.0 implementation to higher-end products. 
     By 2010, computer motherboards should start to come equipped with USB 3.0 ports supplementing USB 2.0 ports. USB 3.0 adapter cards will likely play a large role in driving the installed base of USB 3.0 ports up, but as SuperSpeed-enabled ports become standard on new PCs, device manufacturers will be further motivated to migrate to the new standard. 
In time, USB 2.0 may be phased out as was USB 1.1, but for now and the foreseeable future, USB 2.0 isn't going anywhere.
6. What operating systems support USB 3.0?
     At the SuperSpeed Developers Conference in November 2008, Microsoft announced that Windows 7 would have USB 3.0 support, perhaps not on its immediate release, but in a subsequent Service Pack or update. It is not out of the question to think that following a successful release of USB 3.0 support in Windows 7, SuperSpeed support would trickle down to Vista. Microsoft has confirmed this by stating that most of their partners share the opinion that Vista should also support USB 3.0.
     SuperSpeed support for Windows XP is unknown at this point. Given that XP is a seven year old operating system, the likelihood of this happening is remote, as Microsoft in our opinion, will have to focus on the biggest bang for the buck applications.
What new applications does USB 3.0 enable?: 
     In a nutshell, any high-bandwidth device that works with USB 2.0 will become better if updated with USB 3.0 support. At the moment, devices that tax the throughput of USB 2.0 include: 
     External hard drives - capable of more than twice the throughput available from USB 2.0, not to mention bus-powered portable drives that require non-compliant Y-cables to get the current they require for reliable operation 
High resolution webcams, video surveillance cameras 
Video display solutions, such as DisplayLink USB video technology 
Digital video cameras and digital still cameras with USB interface 
Multi-channel audio interfaces 
External media such as Blu-Ray drives
CONCLUSION:
Well since USB 3.0 is backwards compatible.. a lot of things! You'll be able to use all your USB 2.0 peripherals, while gaining speed on connections when USB 3.0 becomes more popular. The increased speed would become especially handy for external hard drives, audio recording, etc. Until USB 3.0 becomes widespread
Offering around 50% more amperage over the same power wires as the USB 2.0 interface it shares, USB 3.0 looks to become the de-facto standard for high-speed portable devices. The marketing power of the USB name, along with its shared connector and compatibility with non-ATA devices, will likely relegate the competing eSATA standard to stationary backup devices
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