






Schematic diagram of Standard, Mini, and Micro USB receptacles.







Different types of USB connectors from left to right
• 8-pin AGOX connector
• Mini-B plug
• B-type plug
• A-type receptacle
• A-type plug







Pin configuration of the USB connectors Standard A/B, viewed from face of plug

There are several types of USB connectors, including some that have been added while the specification progressed. The original USB specification detailed Standard-A and Standard-B plugs and receptacles. The first engineering change notice to the USB 2.0 specification added Mini-B plugs and receptacles.

The data connectors in the A - Plug are actually recessed in the plug as compared to the outside power connectors. This permits the power to connect first which prevents data errors by allowing the device to power up first and then transfer the data. Some devices will operate in different modes depending on whether the data connection is made. This difference in connection can be exploited by inserting the connector only partially. For example, some battery-powered MP3 players switch into file transfer mode (and cannot play MP3 files) while a USB plug is fully inserted, but can be operated in MP3 playback mode using USB power by inserting the plug only part way so that the power slots make contact while the data slots do not. This enables those devices to be operated in MP3 playback mode while getting power from the cable.

[edit] USB-A
The Standard-A type of USB connector takes on the appearance of a flattened rectangle that plugs into downstream-port sockets on the USB host or a hub and receives power. This kind of connector is most frequently seen on cables that are permanently attached to a device, such as one on a cable that connects a keyboard or mouse to the computer.

[edit] USB-B
Standard-B connectors—which have a square shape with beveled exterior corners—typically plug into upstream sockets on devices that use a removable cable, e.g. between a hub and a printer. Type B plugs deliver power and are therefore analogous to a power socket. This two-connector scheme prevents a user from accidentally creating a loop. [9]
[edit] Mini and micro
Various connectors have been used for smaller devices such as PDAs, mobile phones or digital cameras. These include the now-deprecated[10] (but standardized) Mini-A and the current standard Mini-B, Micro-A, and Micro-B connectors. The Mini-A and Mini-B plugs are approximately 3 by 7 mm, while the Micro plugs have a similar width but approximately half the thickness, enabling their integration into thinner portable devices.

The Micro-USB connector was announced by the USB-IF on January 4, 2007 and the Mini-USB connectors were withdrawn.[11] As of February 2009[update], most available devices and cables still use Mini plugs, but the newer Micro connectors are becoming more widely adopted. The thinner Micro connectors are intended to replace the Mini plugs in new devices including smartphones and Personal digital assistants. The Micro plug design is rated for 10,000 connect-disconnect cycles. The Universal Serial Bus Micro-USB Cables and Connectors Specification details the mechanical characteristics of Micro-A plugs, Micro-AB receptacles, and Micro-B plugs and receptacles, along with a Standard-A receptacle to Micro-A plug adapter. The carrier-led Open Mobile Terminal Platform (OMTP) group have recently endorsed micro-USB as the standard connector for data and power on mobile devices.[12] These include various types of battery chargers, allowing Micro-USB to be the single external cable link needed by some devices.

[edit] USB OTG Sockets: Mini-AB, Micro-AB
Except for special standard-to-Mini-A and standard-to-Micro-A adapters, USB cables always have an A-connector and a B-connector, on opposite ends. A-connectors can always connect to A-sockets; B-connectors can always connect B-sockets. These sockets all come in standard, mini, and micro versions.

For USB On-The-Go (or 'OTG') support for another socket type is defined: the AB, in both mini and micro versions. It can accept both A and B connector, through careful mechanical design. OTG software detects the difference by use of the ID pin, which is grounded in A-connectors and is otherwise floating. When an A-connector is connected to an AB socket, the socket supplies VBUS power to the cable and starts in the host role. When a B-connector is used, the socket consumes VBUS power and starts in the peripheral or device role. OTG allows those two roles to be switched by software, as needed for the task at hand.

[edit] Proprietary connectors and formats






ExtUSB

· Microsoft's original Xbox game console uses standard USB 1.1 signaling in its controllers and memory cards, but features proprietary connectors and ports. 

· IBM UltraPort uses standard USB signaling, but via a proprietary connection format. 

· American Power Conversion uses USB signaling and HID device class on its uninterruptible power supplies using 10P10C connectors. 

· HTC manufactures Windows Mobile-based Communicators and the T-Mobile G1 which have a proprietary connector called HTC ExtUSB. The ExtUSB combines mini-USB (with which it is backwards-compatible) with audio/video input and output in an 11-pin connector 

· Nokia includes a USB connection as part of the Pop-Port connector on some older mobile phone models. 

· The second-generation iPod Shuffle uses a TRS connector to carry USB, audio, or power signals. 

[edit] USB cables
	Pin
	Name
	Cable color
	Description

	1
	VCC
	Red
	+5V

	2
	D−
	White
	Data −

	3
	D+
	Green
	Data +

	4
	GND
	Black
	Ground


The maximum length of a standard USB cable is 5.0 meters (16.4 ft). The primary reason for this limit is the maximum allowed round-trip delay of about 1500 ns. If a USB device does not answer to host commands within the allowed time, the host considers the command to be lost. When adding up the USB device response time, delays from using the maximum number of hubs, and delays from the connecting cables, the maximum acceptable delay per cable turns out to be 26 ns.[13] The USB 2.0 specification requires cable delay to be less than 5.2 ns per meter (which is close to the maximum achievable speed for standard copper cable).[14] This allows for a 5 meter cable.

	Miniplug/Microplug

	Pin
	Name
	Color
	Description

	1
	VCC
	Red
	+5 V

	2
	D−
	White
	Data −

	3
	D+
	Green
	Data +

	4
	ID
	none
	permits distinction of 

Micro-A- and Micro-B-Plug

Type A: connected to Ground

Type B: not connected

	5
	GND
	Black
	Signal Ground


