
Superspeed Device Design By Example
Expansion card ExpressCard 2. 0 peripheral or a PCI Express 1. is either a USB 2. x x1 device.
Sometimes the design of the computer's case and motherboard involves placing most (or all) of
these slots onto a separate, removable card. Unfortunately In computing, an expansion card,
also known as an expansion board, adapter card, peripheral card or accessory card, is a printed
circuit board that can be inserted into an electrical connector, or expansion slot (also referred to
as a bus slot) on a computer's motherboard (see also backplane) to add functionality to a
computer system. 0 adds SuperSpeed USB as another type of interface the card can use.
Typically such cards are referred to as a riser card in part because they project upward from the
board and allow expansion cards to be placed above and parallel to the motherboard
3ebb3b5bb0

SSDs rely on non-volatile memory, typically NAND flash, to store data in memory cells. The
performance and endurance of SSDs vary depending on the number of bits stored per cell,
ranging from high-performing single-level cells (SLC) to more affordable but slower quad-level
cells (QLC). In addition to flash-based SSDs, other technologies such as 3D XPoint offer faster
speeds and higher endurance through different data storage mechanisms. 3ebb3b5bb0 Some
USB hubs may support power delivery (PD) to charge a laptop battery, if self-powered and
certified to do so, but may be referred to as a simple docking station due to the similar nature of
only needing one connection to charge the battery and connect peripherals... 3ebb3b5bb0

Centrifuge This is achieved by spinning the fluid at high speed within a container, thereby
separating fluids of different densities (e. A centrifuge is a device that uses centrifugal force to
subject a specimen to a specified constant force – for example, to separate various components
A centrifuge is a device that uses centrifugal force to subject a specimen to a specified constant
force – for example, to separate various components of a fluid. At the same time, objects that
are less dense are displaced and moved to the centre. , cream from milk) or liquids from solids.
It works by causing denser substances and particles to move outward in the radial direction. g. A
centrifuge can be a very effective filter that separates contaminants from the main body of fluid.
In a laboratory centrifuge that uses sample tubes, the radial acceleration causes denser
particles to settle to the bottom of the tube, while low-density substances rise to the top
3ebb3b5bb0

Industrial scale centrifuges are commonly used in manufacturing and waste processing to
sediment suspended solids, or to separate immiscible liquids. An example is the cream
separator found in dairies. Very high speed centrifuges and ultracentrifuges able to provide very
high accelerations can separate fine particles down to the nano-scale, and molecules of different
masses. Large centrifuges are used to... 3ebb3b5bb0

Solid-state drive It is sometimes called semiconductor storage device, solid-state device, or
solid-state A solid-state drive (SSD) is a type of solid-state storage device that uses integrated
circuits to store data persistently. Etymologically, "solid-state drive" partly refers to existing
data storage devices like tape drives and hard disk drives, which all use a mechanically driven
storage medium. storage device that uses integrated circuits to store data persistently. It is
sometimes called semiconductor storage device, solid-state device, or solid-state disk
3ebb3b5bb0

== History == 3ebb3b5bb0 Expansion cards allow the capabilities and interfaces of a computer
system to be extended or supplemented in a way appropriate to the tasks it will perform. For
example, a high-speed multi-channel data acquisition system would be of no use in a personal
computer used for bookkeeping, but might be a key part of a system used for industrial process
control. Expansion cards can often be installed or removed in the field, allowing a degree of user
customization for particular purposes. Some expansion cards take the form of "daughterboards"
that... 3ebb3b5bb0 The USB4 standard mandates "functionality backward compatibility" to USB
3.x and dedicated backward compatibility with USB 2.0. The dynamic sharing of bandwidth of a
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USB4 connection is achieved by encapsulating multiple virtual connections ("tunnels") of other
protocols, such as USB 3.x, HDMI, DisplayPort and PCI Express. 3ebb3b5bb0 Unlike standard
USB connections, which involve a fixed host (such as a computer) and a peripheral (such as a
keyboard), USB OTG allows a device to switch between these roles. For example, a smartphone
can act as a host when reading files from a flash drive, but function as a peripheral when
connected to a computer. 3ebb3b5bb0 The design for the USB‑C connector was initially
developed in 2012 by members of the USB Implementers Forum, with Intel, HP Inc., and Texas
Instruments being distinguished on the design document, though Apple Inc. and Microsoft
among others also contributed. The Type‑C Specification 1.0 was published by the USB
Implementers Forum (USB-IF) on August 11, 2014. In 2016 it was adopted by the... 3ebb3b5bb0
In September 2019, the USB Implementers Forum has stopped... 3ebb3b5bb0 USB has always
included some capability of providing power to peripheral devices, but the amount of power that
can be given has increased over time. The modern specifications are called USB Power Delivery
(USB-PD) and allow up to 240 watts. Initially USB 1.0/2.0 provided up to 2.5 W, USB 3.0 provided
up to 4.5 W, and subsequent Battery Charging (BC) specifications provided power up to 7.5 W.
The modern Power Delivery specifications began with USB PD 1.0 in 2012, providing for power
delivery up to 60 watts; PD 2.0 version 1.2 in 2013, along with USB 3... 3ebb3b5bb0 Unlike
traditional hard disk drives (HDDs), SSDs have no moving parts, allowing them to deliver faster
data access speeds, reduced latency, increased resistance to physical shock, lower power
consumption, and silent operation. 3ebb3b5bb0

USB g. displays, keyboards, and mass storage devices, and to and from intermediate hubs,
which multiply the number of a host's ports. Low-power and high-power devices remain
operational with this standard, but devices implementing SuperSpeed can provide an Universal
Serial Bus (USB) is an industry standard, developed by USB Implementers Forum (USB-IF), for
digital data transmission and power delivery between many types of electronics. It specifies the
architecture, in particular the physical interfaces, and communication protocols to and from
hosts, such as personal computers, to and from peripheral devices, e. half-duplex, arbitrated by
the host 3ebb3b5bb0

USB On-The-Go When an OTG-enabled USB On-The-Go (USB OTG) is a specification that allows
certain USB devices, such as tablets or smartphones, to function either as a host or a peripheral.
USB OTG was first introduced in late 2001. pins of the non-Superspeed micro connectors and
use the ID pin to identify the A-device and B-device roles, also adding the SuperSpeed pins. This
enables them to connect directly to other USB devices, such as flash drives, digital cameras,
mice or keyboards 3ebb3b5bb0

Silicon Image, one of the founding companies of the HDMI standard, originally demonstrated a
mobile interconnect at the January 2008 Consumer Electronics Show (CES), based on its
transition-minimized differential signaling (TMDS) technology. This interface was termed "Mobile
High Definition Link" at the time of the demonstration, and is a direct precursor of the
implementation announced by the MHL Consortium. The company is quoted as saying it did not
ship that original technology... 3ebb3b5bb0

USB hardware 0 added a full-duplex lane (two twisted pairs of wires for one differential signal of
serial data per direction), and in 2014, the USB-C specification added a second full-duplex lane.
Low-power devices may The initial versions of the USB standard specified connectors that were
easy to use and that would have high life spans; revisions of the standard added smaller
connectors useful for compact portable devices. Higher-speed development of the USB standard
gave rise to another family of connectors to permit additional data links. device power draw is
stated in terms of a unit load which is 100 mA for USB 2. x cables, marketed as SuperSpeed,
added a data link; namely, in 2008, USB 3. USB 3. 0, or 150 mA for SuperSpeed (i. Version 3. e.
All versions of USB specify cable properties. x) devices 3ebb3b5bb0

== History == 3ebb3b5bb0 In the latest standard, the USB-C connector replaces many types of
connectors for power (up to 240 W), displays (e.g. DisplayPort, HDMI), and many other...
3ebb3b5bb0 USB4 enables multiple devices to dynamically share a single high-speed data link.
USB4 defines signaling rates of 20 Gbit/s, 40 Gbit/s and 80 Gbit/s. USB4 is only defined for USB-
C connectors, and its Type-C specification regulates the connector, cables, and basic power
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delivery features across all uses of USB-C cables, enhanced with the USB Power Delivery
specification. 3ebb3b5bb0 Often interfaced to a system in the same way as HDDs, SSDs are
used in a variety of devices, including personal computers, enterprise servers... 3ebb3b5bb0
USB OTG defines two device roles: the A-device, which supplies power and initially acts as the
host, and the B-device, which consumes power and begins as the peripheral. These roles can be
reversed using the Host Negotiation Protocol (HNP). The initial role is determined by the wiring
of a specific pin, known as the ID pin, in the USB connector. The A/B naming convention reflects
earlier USB connector types: Type-A connectors were used with host devices, while Type-B
connectors were used with peripherals. 3ebb3b5bb0 Prior to USB4, Thunderbolt provided a way
to dynamically share bandwidth between multiple DisplayPort... 3ebb3b5bb0 USB4 is based on
the Thunderbolt 3 protocol. However, it is different enough that backward compatibility to
Thunderbolt 3 is optional for many device types. 3ebb3b5bb0 MHL connects to display devices
either directly through special HDMI inputs that are MHL-enabled, or indirectly through standard
HDMI inputs using MHL-to-HDMI adapters. MHL was developed by a consortium of five
companies: Nokia, Samsung, Silicon Image, Sony and Toshiba. 3ebb3b5bb0

Mobile High-Definition Link The standard was designed to share existing mobile device
connectors Mobile High-Definition Link (MHL) is an industry standard for a mobile audio/video
interface that allows the connection of smartphones, tablets, and other portable consumer
electronics devices to high-definition televisions (HDTVs), audio receivers, and projectors. The
standard was designed to share existing mobile device connectors, such as Micro-USB, and
avoid the need to add video connectors on devices with limited space for them. electronics
devices to high-definition televisions (HDTVs), audio receivers, and projectors 3ebb3b5bb0

USB-C (connected together on devices) for legacy USB 2. USB-C is widely used for multiple
purposes: exchanging data with peripheral devices, such as external drives, mobile phones,
keyboards, track-pads, and mice, or between hosts; transferring A/V-data to displays and
speakers; or powering peripheral devices and getting powered by power adapters, either
through directly wired connectors or indirectly via hubs and docking stations. This connector
also supersedes Mini DisplayPort and Lightning connectors. This connector type can be used for
other data transfer protocols besides USB, such as Thunderbolt, PCIe, DisplayPort, and HDMI. 0
high-speed data, four shielded differential pairs for Enhanced SuperSpeed data (two transmit
and two USB‑C, or USB Type‑C, is a 24-pin reversible connector (not a protocol) that supersedes
all previous USB connectors, which were designated legacy in 2014. It is considered extensible,
allowing the support of future protocols 3ebb3b5bb0

USB4 0, is the most recent technical specification of the USB (Universal Serial Bus) data
communication standard. The USB Implementers Forum announced USB4 in 2019. USB4 link
and is only guided by the Type-C and PD specifications, not by USB4 itself. There is only a single
non-SuperSpeed differential pair in the cable Universal Serial Bus 4 (USB4), sometimes
erroneously referred to as USB 4 3ebb3b5bb0

Physically separate USB hubs come in a wide variety of form factors: from external boxes
(looking similar to an Ethernet or network hub), to small designs that can be directly plugged
into a USB port (see the "compact design" picture). "Short cable" hubs typically use an integral
6-inch (15 cm) cable to slightly distance a small hub away from physical port congestion and
increase the number of available ports. 3ebb3b5bb0 Almost all modern laptop computers are
equipped with USB ports, but an external USB hub can consolidate several everyday devices
(like a mouse, keyboard or printer) into a single hub to enable one-step attachment and removal
of all the devices. 3ebb3b5bb0

USB hub 0 counterparts by using blue (Pantone 300C  ) for the Standard-A receptacles and
plugs, and use the USB SuperSpeed trident logo. Each hub has A USB hub is a device that
expands a single Universal Serial Bus (USB) port into several so that there are more ports
available to connect devices to a host system, similar to a power strip. their USB 2. All devices
connected through a USB hub share the bandwidth available to that hub 3ebb3b5bb0

Introduced in 1996, USB was originally designed to standardize the connection of peripherals to
computers, replacing various interfaces such as serial ports, parallel ports, game ports, and
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Apple Desktop Bus (ADB) ports. Early versions of USB became commonplace on a wide range of
devices, such as keyboards, mice, cameras, printers, scanners, flash drives, smartphones, game
consoles. USB has since evolved into a standard to replace virtually all common ports on
computers, mobile devices, peripherals, power supplies, and various other small electronics.
3ebb3b5bb0
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