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USB endpoints and their pipes
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A USB device has endpoints that are used to for data transfers. On the host side, endpoints

are represented by pipes. This topic differentiates between those two terms.

Summary

e Endpoint is hardware on the device; pipe is software on the host side.
e Endpoint is not configured; pipe is configured for transfers
e The host sends or receives data to or from a pipe.

USB endpoint

An endpoint is a buffer on a USB device. Endpoint is a term that relates to the hardware
itself, independent of the host operating system. The host can send and receive data to or

from that buffer. Endpoints can be categorized into control and data endpoints.

Every USB device must provide at least one control endpoint at address 0 called the default
endpoint or Endpoint0. This endpoint is bidirectional. that is, the host can send data to the
endpoint and receive data from it within one transfer. The purpose of a control transfer is
to enable the host to obtain device information, configure the device, or perform control

operations that are unique to the device.

Data endpoints are optional and used for transferring data. They are unidirectional, has a
type (control, interrupt, bulk, isochronous) and other properties. All those properties are

described in an endpoint descriptor (see Standard USB descriptors).

In USB terminology, the direction of an endpoint ( and transfers to or from them) is based
on the host. Thus, IN always refers to transfers to the host from a device and OUT always
refers to transfers from the host to a device. USB devices can also support bi-directional
transfers of control data.

The endpoints on a device are grouped into functional interfaces, and a set of interfaces
makes up a device configuration. For more information, see USB device layout.

The host software can look at endpoint information, before the device has been configured

or during selection of an alternate setting. You will iterate through all of the interfaces, then
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through each interfaces list of settings, and look at the properties of each endpoint or the
entire set of endpoints in the setting. Looking at the endpoint information does not affect
the configured state of the device.

USB pipes

Data is transferred between a USB device and the USB host through an abstraction called a
pipe. Pipes is purely a software term. A pipe talks to an endpoint on a device, and that

endpoint has an address. The other end of a pipe is always the host controller.

A pipe for an endpoint is opened when the device is configured either by selecting a
configuration and an interface's alternate setting. Therefore they become targets for I/O
operations. A pipe has all the properties of an endpoint, but it is active and be used to
communicate with the host.

An unconfigured endpoint is called an endpoint while a configured endpoint is called a
pipe.

Related topics

e Concepts for all USB developers
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