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UNIVERSAL SERIAL BUS HOST TO HOST 
COMMUNICATIONS 

TECHNICAL FIELD 

The inventions generally relate to Universal Serial Bus 
(USB) host to host communications. 

BACKGROUND 

Universal Serial Bus (USB) is a widely used serial bus 
standard used to interface devices. USB was originally 
designed for computers as a plug-and-play interface between 
a computer and add-on devices such as, for example, audio 
players, joysticks, keyboards, digital cameras, Scanners and 
printers, etc. However, the popularity of USB has prompted it 
to also become commonplace on other devices such as, for 
example, video game consoles, portable digital assistants 
(PDAs), portable digital video disk (DVD) and media players, 
cell phones, televisions (TVs), home Stereo equipment Such 
as MP3 players, car stereos, and portable memory devices. 
USB can be used to connect peripherals such as mouse 
devices, keyboards, gamepads, joysticks, scanners, digital 
cameras, printers, external storage, networking components, 
and many other devices. 
As discussed above, USB is a serial bus standard to inter 

face devices. USB is designed to allow many peripherals to be 
connected using a single standardized interface Socket and to 
improve plug-and-play capabilities by allowing devices to be 
connected and disconnected without rebooting the computer. 
USB also provides power to low consumption devices elimi 
nating the need for an external power supply. Common class 
drivers included with the operating system generally remove 
the need to install device drivers. 

The USB 1.0 specification is an external bus standard intro 
duced in November 1995 that supports data transfer rates of 
12 Mbps (Megabits per second). Starting in 1996, a few 
computer manufacturers began including USB Support in 
their new machines, and it became widespread by 1998 when 
as evidenced by its use as the primary connector on the 
original Apple iMac. The USB connector was used to replace 
PS2, serial and parallel ports. USB 2.0, which supports Low 
speed, Full-speed, and High-speed USB implementations, is 
an external bus that supports data rates up to 480 Mbps. USB 
2.0 is fully backwards compatible with USB 1.0, and uses the 
same cables and connectors. The USB 2.0 specification was 
released in April 2000. 
The USB 3.0 specification was released in November 

2008. It defines SuperSpeed USB at a data rate of 5 Gbps 
(Gigabits per second). Therefore, USB 3.0 provides bus 
speeds ten times faster than USB 2.0. 

Peer to peer connections between USB hosts (for example, 
for USB1 and/or USB 2.0 applications) may be accomplished 
by using a special host to host cable. The special host to host 
cable includes a considerable amount of electronic hardware, 
and is really two Ethernet USB devices, each connected to a 
host. The Ethernet USB devices are connected together via an 
Ethernet cable. In this manner, the special host to host cable 
includes a directly connected pair of back to back USB Eth 
ernet network controllers. However, such a solution requires 
proprietary driver and application level software to be 
installed at both ends of the connection, imposing significant 
throughput limitations due to the overhead of USB packet and 
Internet Protocol (IP) packet processing software stacks at 
both ends of the data transfer. For example, a typical 100 
Mb/sec Ethernet Network Interface Card (NIC) can achieve 
roughly 50 Mb/sec due to transport inefficiencies and IP 
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2 
packet processing software overhead. Further, USB packet 
processing overhead causes additional impact, resulting in a 
performance that is a constrained solution (for example, a 
constrained USB 2.0 solution). Therefore, a need has arisen 
for a better peer to peer USB connection solution. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The inventions will be understood more fully from the 
detailed description given below and from the accompanying 
drawings of Some embodiments of the inventions which, 
however, should not be taken to limit the inventions to the 
specific embodiments described, but are for explanation and 
understanding only. 

FIG. 1 illustrates a system according to some embodiments 
of the inventions. 

FIG. 2 illustrates a system according to some embodiments 
of the inventions. 

FIG.3 illustrates a system according to some embodiments 
of the inventions. 

FIG. 4 illustrates a flow according to some embodiments of 
the inventions. 

FIG.5 illustrates a system according to some embodiments 
of the inventions. 

DETAILED DESCRIPTION 

Some embodiments of the inventions relate to Universal 
Serial Bus (USB) host to host communications. 

In some embodiments a detector detects a host or device 
coupled via a link. A port negotiates with a port of the detected 
host or device and determines whether to operate as a host 
and/or as a device. 

In some embodiments, a system includes a first host and a 
second host. The second host includes a detector to detect the 
first host coupled to the second host via a link, and a port to 
negotiate with a port of the first host and to determine whether 
the second host is to operate as a host and/or as a device. 

In Some embodiments, a host or device coupled via a link is 
detected, a port of the detected host or device is negotiated 
with, and it is determined whether to operate as a host and/or 
as a device in response to the negotiating. 

In Some embodiments host logicallows operation as a host, 
device logic allows the operation as a device, and a detector 
detects a coupled cable, and indicates whether the host logic 
or the device logic is to be coupled to the cable. 

In some embodiments, a cable couples a first host and a 
second host. The second host includes host logic to allow 
operation as a host, device logic to allow operation as a 
device, and a detector to detect a coupled cable, and to indi 
cate whether the host logic or the device logic is to be coupled 
to the cable. 

In some embodiments, a coupling condition of a cable is 
detected, and an indication as to whether to operate as a host 
or as a device is made in response to the detecting. 

It is noted that the terms “device' and "client herein have 
been used interchangeably, and are intended to mean the same 
thing (for example, “USB device” and “USB client”). 
A USB system has an asymmetric design, including a host, 

a multitude of downstream USB ports, and multiple periph 
eral devices (or clients) connected, for example, in a tier-Star 
topology. USB devices may be linked in series through hubs, 
including one hub (root hub) that is built into the host con 
troller. When a USB device is first connected to a USB host, 
a USB enumeration process is started by sending a reset 
signal to the USB device. After reset, USB device information 
is sent to the host and the device is assigned a unique address. 
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If the device is supported by the host, device drivers needed 
for communicating with the device are loaded and the device 
is set to a configured state. The host controller directs traffic 
flow to the devices so that no USB device can transfer any data 
on the bus without an explicit request from the host controller. 
In USB 2.0, the host controller polls the bus for traffic (for 
example, in a round robin fashion). In USB 3.0 (SuperSpeed 
USB), a connected device can asynchronously request Ser 
vice from the host. 
USB 3.0 adds additional features to the procedure 

described above. In particular, a bus training sequence is used 
to establish the communications between ports that is part of 
the response to detecting a connection. Upon initial contact, 
there is an exchange of information between the ports. This 
also happens whenever two ports are connected (for example, 
a device to a host or a device to a hub). Host ports have the 
ability to declare themselves downstream ports (as in the 
normal case) or as upstream ports (in a manner similar to a 
USB device). This allows one host to act as a device. There 
fore, a USB 3.0 peer-to-peer connection is possible according 
to Some embodiments. 

FIG. 1 illustrates a system 100 according to some embodi 
ments. In some embodiments system 100 includes a transmit 
block 102, a receive block 104, a transmission line 106 (for 
example, a differential pair), a transmit block 112, a receive 
block 114, a transmission line 116 (for example, a differential 
pair), and two other signal lines (labeled D+ and D- in FIG. 
1). 

In some embodiments, in a USB implementation a differ 
entially driven receive block and a differentially driven trans 
mit block of logic appoint opposite ends of a USB cable. In 
addition to the differentially driven transmit and receive 
blocks, in some embodiments a USB interconnect includes 
two other signal lines (D+ and D-) used for link management 
and other lower bandwidth (for example, up to 480 Mbps) 
data communications applications. 
USB 2.0 signals are transmitted on a twisted pair data cable 

(labeled D+ and D- in FIG. 1). These cables D+ and D 
collectively use half-duplex differential signaling. D+ and D 
usually operate together; they are not separate simplex con 
nections. Transmitted signal levels are, for example, 2.8-3.6 
volts in Full-speed (FS) and Low-speed (LS) modes, and 
+400 mV in High-speed (HS) mode. USB 2.0 uses a special 
protocol to negotiate the High-speed mode called "chirping. 
In simplified terms, a device that is HS capable always con 
nects as an FS device first, but after receiving a USB RESET 
(where both D+ and D- are driven LOW by the host) it tries 
to pull the D-line high. If the host (or hub) is also HS capable, 
it returns alternating signals on D- and D+ lines letting the 
device know that the tier will operate at High-speed. 

SuperSpeed (for example, USB 3.0) is a dual simplex 
connection that supports concurrent IN and OUT transac 
tions. Its dual simplex signaling levels and spread spectrum 
clocking are similar to another dual simplex serial intercon 
nect, PCI ExpressTM. Differential swing is approximately the 
same for USB 3.0 as for USB 2.0 High Speed, but a spread 
clock is used as opposed to the non-spread USB 2.0 HS clock. 

Transmitter 102 and receiver 114 may be included, for 
example, in a host device while transmitter 112 and receiver 
104 may be included, for example, in a client device. How 
ever, in some embodiments, host to host communication may 
be beneficial. For example, in some embodiments, transmitter 
102 and receiver 114 may be included in a first host and 
transmitter 112 and receiver 104 may be included in a second 
host. 

In some embodiments, two USB host systems (for 
example, two USB 3.0 host systems) can be connected and/or 
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4 
coupled together. For example, in Some embodiments, a per 
sonal computer (PC) with Viiv technology can be connected 
and/or coupled with a notebook computer (for example, a 
notebook computer with Centrino technology) via a USB 
connection. In some embodiments, a high bandwidth connec 
tion is made between systems in a manner that is ideal for 
transferring large media files. For example, such a high band 
width connection is used to rapidly transfer large media files 
containing standard definition (SD) content and/or high defi 
nition (HD) content (for example, from a personal computer 
to a notebook computer for later playback). In some embodi 
ments, the high bandwidth connection does not require any 
specific or additional Support from a specification (for 
example, from a USB specification such as a USB 2.0 or a 
USB 3.0 specification). In some embodiments, the high band 
width connection uses unmodified USB type-A receptacles 
(for example, unmodified USB 3.0 type-A receptacles). In 
Some embodiments, the operation of the high bandwidth con 
nection is transparent to the user. In some embodiments, 
existing USB device class drivers may be used (for example, 
existing USB 3.0 device class drivers). In some embodiments, 
ports with capability for such a high bandwidth connection 
may act as a USB device with any USB host controller imple 
mentation. 

In some embodiments, a personal computer equipped with 
a capability to act as a USB host or a USB device may couple 
to a USB host using a special USB A to USB A connector 
(rather than the typical USBA to USB micro-B or Standard B 
cable). 

FIG. 2 illustrates a system 200 according to some embodi 
ments. In some embodiments system 200 includes a USB 3.0 
receptacle 202, a USB 3.0 host 204, a USB 2.0 host 206, a 
USB 3.0 client 208, a USB 3.0 client sideband engine 210, a 
USB 3.0 client cable detector 212, a Switch 222, and a switch 
224. In system 200, the USB 3.0 client 208, the USB 3.0 client 
sideband engine 210, and the USB 3.0 client cable detector 
212 are added to a basic USB 3.0 host. 

In some embodiments, a passive crossover cable (for 
example, passive USB crossover cable such as a passive USB 
3.0 crossover cable) may be used. From the user's perspec 
tive, the connection between two hosts (with one host acting 
as the host and one acting as the device) works when the cable 
is plugged in. Any sync and go application that was based on 
a drive letter simply works from the perspective of the user. In 
this manner, the throughput efficiency is very high since there 
are no intermediary devices (between the host and the host 
operating as the device). 

In some embodiments (for example, as illustrated in FIG. 
2) a USB 3.0 device interface (for example, a hardware USB 
3.0 device interface) can be attached to a USB 3.0 PHY in a 
USB 3.0 host controller and shared with the USB 3.0 host. For 
example, such a USB 3.0 device interface is illustrated in FIG. 
2 including USB 3.0 client 208, USB 3.0 client sideband 
engine 210, and USB 3.0 client cable detector 212. In some 
embodiments a presence detection mechanism (for example, 
USB 3.0 client cable detector 212) is used to detect use of a 
special USB A (host) to USB A (device) cable. In some 
embodiments, assignment of the USB 3.0 host to USB 3.0 
device relationship between the hosts (for example, two per 
Sonal computers or PCs) is based on an insertion orientation 
of the special USBA to USBA cable. In some embodiments, 
load driver software that presents the device (or client) side is 
loaded to the host illustrated in FIG. 2 as a standard USB 
device class interface so that the host system 200 can operate 
as a device (client) in some implementations. 

In some embodiments, a port of the host or device at each 
end of the link uses port capability link management packets 
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that describe each port's link capabilities, and is sent by both 
link partners after the Successful completion of training and 
link initialization. In some embodiments, the ports at each 
end of the link negotiate with each other to determine how the 
host/device at each end of the link will operate. In some 
embodiments, a bus training sequence is used to establish the 
communications between ports at each of the hosts that is part 
of the response to detecting a connection between the two 
hosts. Upon initial contact, there is an exchange of informa 
tion between the ports. This exchange also happens whenever 
two ports are connected (for example, a device to a host or a 
device to a hub). Host ports have the ability to declare them 
selves downstream ports (as in the normal case) or as 
upstream ports (in a manner similar to a USB device). This 
allows one host to advertise that it can act as a device. There 
fore, a peer-to-peer connection is possible according to some 
embodiments. 

In some embodiments, the USB A to USBA cable con 
necting the hosts is an entirely passive cable (for example, a 
crossover cable with D+, D-, and VBus not connected. In 
some embodiments, the direction (that is, which host will 
operate as the host and which will operate as the device) can 
be established using, for example, hardware and/or hardware 
controller by software at one or both of the hosts coupled to 
the cable. In some embodiments, the host operating as the 
host and the host operating as the device can be dynamically 
Swapped using hardware and/or software at one or both of the 
hosts. 

In some embodiments, one host acts as a host and one host 
acts as a device. In some embodiments, two hosts each act 
simultaneously as both a host and a device. For example, the 
host system 200 of FIG. 2 can act in some embodiments 
simultaneously as both a host and a device. 

In some embodiments, the device at the host system 200 is 
presented as a Mass Storage Device Class, facilitating the 
establishment of direct attached storage Subsystem capabil 
ity. In some embodiments, the device at the host system 200 
is presented as an Ethernet Emulation Mode Communication 
Device Class Interface, facilitating the establishment of a 
network attached storage (NAS) subsystem capability. 

In some embodiments, the host at the other end of the cable 
sees the host system 200 as a device. For example, in some 
embodiments, the host at the other end of the cable sees the 
host system 200 as a storage hard disk drive (HDD) letter just 
as it would see any other USB 3.0 storage device such as a 
thumb drive. As such, the host at the other end of the host to 
host cable requires no special hardware or software to par 
ticipate in the peer to peer connection. All of the additional 
logic is resident at the host system 200 (that is, the host that is 
operating as a device). 

In some embodiments, the special USBA to USBA cable 
connecting the two hosts indicates when a host (for example, 
a personal computer) is to operate as a USB device, and the 
cable may have special markings to indicate which end to 
plug into the intended “device'. In some embodiments, the 
special USBA to USBA cable connecting the two hosts does 
not electrically connect the VBus power signal between the 
two USBA plugs at each end of the cable. In some embodi 
ments, the special USBA to USBA cable connecting the two 
hosts cross connects the receiver (RX) and transmitter (Tx) 
signals. In some embodiments, the special USBA to USBA 
cable connecting the two hosts connects the D+/D-signals to 
provide sideband signaling. 

In some embodiments, the host system 200 operating as a 
device temporarily shorts the cable connecting the two hosts 
at its end (that is, at the “device end of the cable) to indicate 
that the host system 200 (for example, a personal computer) is 
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6 
to act as the “device'. The temporary short may be created 
using a simple RC (resistorand capacitorin series) circuit into 
the gate of a field effect transistor (FET) and/or a well con 
troller pattern, etc. The short may be readily directed to an 
existing port over-current detection mechanism. When the 
short is detected, it is input to a USB 3.0 host (for example, 
USB 3.0 host 204), which in turn routes the PHY within the 
USB 3.0 host to become a USB 3.0 device (for example, using 
USB 3.0 client 208). 

In some embodiments, a USB host operating as a USB 
device acts like any other USB device (for example, a USB 
3.0 device), and from the perspective of the host at the other 
end of the cable, is indistinguishable from any other USB 
device of its device class. In some embodiments, the device 
interface may be generated by Software (for example, a device 
driver) on the device system, and presents the file system in 
the same manner as any direct attached, or network attached 
storage (NAS) system, for example. The driver may option 
ally present only a Subset of the file system (for example, Such 
as the user’s “My Documents' directory). In some embodi 
ments, the host at the far end of the cable sees the device side 
as a storage Subsystem, and presents it as, for example, an 
HDDLUN (hard disk drive logical unit number) to the user on 
the host machine in a manner that is the same as it would for 
any other attached storage device (for example, any other 
USB attached storage device). 

FIG.3 illustrates a system 300 according to some embodi 
ments. In some embodiments, system 300 is a USB 3.0 host 
system that is able to operate as a USB 3.0 host or as a USB 
3.0 device, for example. In some embodiments system 300 
includes a USB receptacle 302 (for example, a USB 2.0 
and/or a USB 3.0 receptacle), port routing 304, an EHCI 
(Enhanced Host Controller Interface) instance 306, a USB 
2.0 root port 308, an XHCI (Extensible Host Controller Inter 
face) instance 310, a USB 3.0 root port 312, and a USB 3.0 
device interface 314. 

In some embodiments system 300 performs USB 3.0 
device detection, and uses the existing port routing logic 304 
to steer (when appropriate) the physical connection of the 
contacts of the USB 3.0 receptacle 302 to the USB 3.0 device 
interface 314. This enables USB host system 300 to operate as 
a USB device, for example, and connect the USB cable 
plugged into receptacle 302 via USB 3.0 device interface 314 
to the local host interface (for example, a peripheral compo 
nent interconnect express bus or PCI Express bus). Routing 
control input signals to port routing 304 include an Enhanced 
Host Controller Interface (EHCI) select signal, an Extensible 
Host Controller Interface (xHCI) select signal, and a device 
select signal. These select signals can be used in some 
embodiments by the port routing logic 304 to route signals 
to/from USB 3.0 receptacle 302 from/to the appropriate one 
of the EHCI instance 306, the XHCI instance 310, or the USB 
3.0 device interface 314. 

FIG. 4 illustrates a flow 400 according to some embodi 
ments. In some embodiments, flow 400 is an example of a 
flow from connection to disconnection of a USB host system 
(for example, host system 200 of FIG. 2 and/or host system 
300 of FIG. 3) to operate as a USB device (for example, as 
Mass Storage Class device). In some embodiments, bi-modal 
USB 3.0 port role detection and assignment is implemented, 
leading to a rerouting of USB 3.0 SuperSpeed (SS) signaling 
to the USB 3.0 device hardware in order to allow a USB 3.0 
host system to operate as a SuperSpeed (SS) USB 3.0 device. 
At 402 a determination is made as to whether a connection 

has been made between a port of the USB host system and a 
port of another USB host or a port of a USB device has been 
made. This may be accomplished, for example, by a TX and an 
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RX seeing each other at each end. Once the determination has 
been made at 402 that a USB host or device has been coupled 
to the host system, then link training is performed and the host 
system port is configured (for example, as a SuperSpeed 
device) at 404. 

In some embodiments, a port of the host or device at each 
end of the link uses port capability link management packets 
that describe each port's link capabilities, and is sent by both 
link partners after the Successful completion of training and 
link initialization. In some embodiments, the ports at each 
end of the link negotiate with each other to determine how the 
host/device at each end of the link will operate. The ports 
negotiate at 406 which is to operate as the upstream port and 
which as the downstream port. If the host system port is not 
the upstream port at 406, then port routing is set up at 408 to 
connect the USB host system hardware and the host system 
will operate as a host. If the USB host system port is the 
upstream port at 406, then port routing is set up at 410 to 
connect SuperSpeed (SS) USB 3.0 client hardware. At 412, a 
driver is loaded and attached to the device. At 414 an attach/ 
configure function exposed by the driver to the host at the 
other side of the USB cable is implemented. At 416, storage 
class functionality is provided to the host at the other side of 
the USB cable. At 418, a determination is made as to whether 
the USB cable has been disconnected from the host system 
operating as the device. Storage class functionality is contin 
ued to be provided to the host at the other side of the USB 
cable until a determination is made at 418 that the USB cable 
has been disconnected. Once this determination is made at 
418, the SuperSpeed (SS) port routing to the host is reset at 
420, and flow is returned to 402. 

FIG. 5 illustrates a system 500 according to some embodi 
ments. In some embodiments, system 500 includes a host side 
502 coupled to a device (client) side 504 via a USB Super 
Speed (SS) cable (or USB 3.0 cable). In some embodiments, 
device side 504 is a USB host system that can operate as a 
USB device. For example, in some embodiments, device side 
504 is the same as or similar to system 200 illustrated in FIG. 
2 and described in reference thereto, and/or is the same as or 
similar to system 300 illustrated in FIG. 3 and described in 
reference thereto. In some embodiments, host side 502 
includes a USB Host Controller 522, USB system software 
524, and USB class driver software 526. In some embodi 
ments, device side 504 includes USB mass storage device 
enumeration 542, a peripheral component interconnect (PCI) 
interface 544, one or more device drivers 546, and shared 
documents 548 (for example, shared documents 548 can 
include in some embodiments movies, music, and/or other 
documents). 

System 500 is an exemplary embodiment of a typical soft 
ware stack involving a USB host system and a client mass 
storage device (for example, a host system acting as a client 
mass storage device). FIG. 5 illustrates the situation after a 
connection is made between the host side 502 and the device 
side 504 is detected and enumeration of the mass storage 
device is complete from both the perspectives of the host side 
502 and the client side 504. This condition may be achieved, 
for example, via use of hot-add and enumeration methods 
typical in many USB and PCI Express implementations cur 
rently available. On the host side 502, applications gain 
access to the mass storage device 542 using its USB class 
driver software 526. On the client side 504, the device driver 
546 provides a way to move packets from USB and assem 
bling them back into file images. These file images are then 
presented to the file system Subsystem for storage on the 
system disk drive of the host system that is the device side 
SO4. 
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In some embodiments, a hardware based implementation 

may be made, for example, in sync and go applications. For 
example, in some embodiments, a personal computer with 
Viiv technology may be used to connect to a notebook com 
puter using a USB A to USB A cable for fast connection 
speeds and transfer of data and/or information. 

In some embodiments, applications may be made in a 
manner where a host system is able to push "download to 
rent/buy' media applications, including, for example, mov 
ies, video, music, documents, and/or other media, etc. For 
example, implementations may be made where walk up 
video, high definition video kiosks (for example, DVD, HD 
DVD, Blu Ray, etc.) are used to extend the interactive expe 
rience. For example, in Some embodiments, music and/or 
Video store downloads may be made (for example, interactive 
DVD, HD-DVD, Blu Ray, etc.) at fast speeds (for example, 
USB 3.0 speeds). These kiosks may be provided by existing 
media distributors and/or in locations such as airports, con 
venience stores, etc. Many different platforms may be used in 
Some embodiments. For example, in some embodiments, 
fixed function media play platforms may be used (for 
example, portable or non-portable players including but not 
limited to next generation PSPs, Arcos personal players, per 
Sonal music and/or personal video players, etc.) 

In some embodiments, a USB 3.0 host may be used to 
operate as a USB 3.0 device to allow what would appear to be 
a host to host connection to be made in a manner that is 
transparent to a user. In some embodiments, standard (for 
example, operating system delivered) features Such as USB 
mass storage device driver, device letter, and/or file drag and 
drop may be used to move content between two host systems. 
The use of these standard mechanisms allows existing appli 
cations such as Sync and go to just work without any addi 
tional user intervention being required. 

In some embodiments, a file transfer may be made between 
computers, for example, in a user's home, and/or to augment 
a commercial download management system. 

Although some embodiments have been described herein 
as being USB 3.0 embodiments, according to some embodi 
ments these particular implementations may not be required. 
For example, some implementations are performed using 
other USB embodiments such as USB 2.0. It is also contem 
plated that future versions and/or implementations of USB 
and/or other fast bus implementations may be performed 
according to some embodiments of the inventions. 

Although some embodiments have been described in ref 
erence to particular implementations, other implementations 
are possible according to some embodiments. Additionally, 
the arrangement and/or order of circuit elements or other 
features illustrated in the drawings and/or described herein 
need not be arranged in the particular way illustrated and 
described. Many other arrangements are possible according 
to some embodiments. 

In each system shown in a figure, the elements in some 
cases may each have a same reference number or a different 
reference number to Suggest that the elements represented 
could be different and/or similar. However, an element may 
be flexible enough to have different implementations and 
work with some or all of the systems shown or described 
herein. The various elements shown in the figures may be the 
same or different. Which one is referred to as a first element 
and which is called a second element is arbitrary. 

In the description and claims, the terms “coupled' and 
“connected, along with their derivatives, may be used. It 
should be understood that these terms are not intended as 
synonyms for each other. Rather, in particular embodiments, 
“connected may be used to indicate that two or more ele 
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ments are in direct physical or electrical contact with each 
other. “Coupled may mean that two or more elements are in 
direct physical or electrical contact. However, “coupled may 
also mean that two or more elements are not in direct contact 
with each other, but yet still co-operate or interact with each 
other. 
An algorithm is here, and generally, considered to be a 

self-consistent sequence of acts or operations leading to a 
desired result. These include physical manipulations of 
physical quantities. Usually, though not necessarily, these 
quantities take the form of electrical or magnetic signals 
capable of being stored, transferred, combined, compared, 
and otherwise manipulated. It has proven convenient at times, 
principally for reasons of common usage, to refer to these 
signals as bits, values, elements, symbols, characters, terms, 
numbers or the like. It should be understood, however, that all 
of these and similar terms are to be associated with the appro 
priate physical quantities and are merely convenient labels 
applied to these quantities. 
Some embodiments may be implemented in one or a com 

bination of hardware, firmware, and software. Some embodi 
ments may also be implemented as instructions stored on a 
machine-readable medium, which may be read and executed 
by a computing platform to perform the operations described 
herein. A machine-readable medium may include any mecha 
nism for storing or transmitting information in a form read 
able by a machine (e.g., a computer). For example, a machine 
readable medium may include read only memory (ROM); 
random access memory (RAM); magnetic disk storage 
media; optical storage media; flash memory devices; electri 
cal, optical, acoustical or other form of propagated signals 
(e.g., carrier waves, infrared signals, digital signals, the inter 
faces that transmit and/or receive signals, etc.), and others. 
An embodiment is an implementation or example of the 

inventions. Reference in the specification to “an embodi 
ment,” “one embodiment,” “some embodiments, or “other 
embodiments' means that a particular feature, structure, or 
characteristic described in connection with the embodiments 
is included in at least Some embodiments, but not necessarily 
all embodiments, of the inventions. The various appearances 
“an embodiment,” “one embodiment, or “some embodi 
ments' are not necessarily all referring to the same embodi 
mentS. 

Not all components, features, structures, characteristics, 
etc. described and illustrated herein need be included in a 
particular embodiment or embodiments. If the specification 
states a component, feature, structure, or characteristic 
“may”, “might”, “can' or “could be included, for example, 
that particular component, feature, structure, or characteristic 
is not required to be included. If the specification or claim 
refers to “a” or “an element, that does not mean there is only 
one of the element. If the specification or claims refer to “an 
additional element, that does not preclude there being more 
than one of the additional element. 

Although flow diagrams and/or state diagrams may have 
been used hereinto describe embodiments, the inventions are 
not limited to those diagrams or to corresponding descrip 
tions herein. For example, flow need not move through each 
illustrated box or state or in exactly the same order as illus 
trated and described herein. 

The inventions are not restricted to the particular details 
listed herein. Indeed, those skilled in the art having the benefit 
of this disclosure will appreciate that many other variations 
from the foregoing description and drawings may be made 
within the scope of the present inventions. Accordingly, it is 
the following claims including any amendments thereto that 
define the scope of the inventions. 
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What is claimed is: 
1. An apparatus comprising: 
a detector to detect a host operating as a host or a host 

operating as a device coupled via a link; and 
a first port to negotiate with a port of the detected host and 

to determine whether the detected host is to operate as a 
host and/or as a device, wherein a bus training sequence 
is used to establish communication with the port of the 
detected host and operation of the detected host operat 
ing as a host or the detected host operating as a device is 
dynamically Swapped at the detected host, and in 
response to the negotiation the detected host and another 
host of the first port are to act simultaneously as both a 
host and a device. 

2. The apparatus of claim 1, wherein the host operating as 
a host is a Universal Serial Bus host, the host operating as a 
device is a Universal Serial Bus device, and the link is a USB 
cable. 

3. The apparatus of claim 2, wherein the USB host is a 
Universal Serial Bus 3.0 host, the USB device is a Universal 
Serial Bus 3.0 device, and the USB cable is a USB 3.0 cable. 

4. The apparatus of claim 1, wherein the link is a USBA to 
USBA type USB cable. 

5. The apparatus of claim 1, wherein the link is a USBA to 
USBA type USB 3.0 cable. 

6. The apparatus of claim 1, wherein when the port operates 
as a device the apparatus externally appears to be a device. 

7. The apparatus of claim 1, wherein the port operates as a 
host and as a device. 

8. A system comprising: 
a first host; 
a second host; and 
wherein the second host includes: 

a detector to detect the first host coupled to the second 
host via a link; and 

a first port to negotiate with a port of the first host and to 
determine whether to operate the second host as a host 
and/or as a device, wherein a bus training sequence is 
used to establish communication with the port of the 
first host and operation as a host or device is dynami 
cally Swapped at the first host and the second host at 
one or both of the first host or the second host, and in 
response to the negotiation the detected host and 
another host of the first port are to act simultaneously 
as both a host and a device. 

9. The system of claim 8, wherein the first host is a Uni 
versal Serial Bus host, the second host is a Universal Serial 
Bus host, and the link is a USB cable. 

10. The system of claim 8, wherein the first host is a 
Universal Serial Bus 3.0 host, the second host is a Universal 
Serial Bus 3.0 host, and the link is a USB 3.0 cable. 

11. The system of claim 8, wherein the link is a USBA to 
USBA type USB cable. 

12. The system of claim 8, wherein the link is a USBA to 
USBA type USB 3.0 cable. 

13. The system of claim 8, wherein when the second host 
operates as a device it appears to the first host to be a device. 

14. The system of claim 8, wherein the second host oper 
ates as a host and as a device. 

15. A method comprising: 
detecting a host or device coupled via a link: 
negotiating with a port first of the detected host or device, 

wherein a bus training sequence is used to establish 
communication with the port of the detected host or 
device; and 

determining whether to operate as a host and/or as a device 
in response to the negotiating, wherein operation as a 
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host or device is dynamically swapped at one or both of 
the host or the device, and in response to the negotiation 
the detected host and another host of the first port are to 
act simultaneously as both a host and a device. 

16. The method of claim 15, wherein the link is a USB 
cable, and wherein the determining determines whether to 
operate as a USB host and/or as a USB device. 

17. The method of claim 15, wherein the link is a USB 3.0 
cable, and wherein the determining determines whether to 
operate as a USB 3.0 host and/or as a USB 3.0 device. 

18. The method of claim 15, wherein the link is a USBA to 
USBA type USB cable. 

19. The method of claim 15, wherein the link is a USBA to 
USBA type USB 3.0 cable. 

20. The method of claim 15, wherein the second host 
operates as both a host and a device. 

21. The apparatus of claim 1, wherein the detector detects 
the host or device by detecting a port power overcurrent. 

22. The system of claim 8, wherein the detector detects the 
host or device by detecting a port power overcurrent. 

23. The method of claim 15, further comprising detecting 
the host or device by detecting a port power overcurrent. 

k k k k k 
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