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(57) Abstract: The disclosed embodiments provide a
system that facilitates communication between com-
ponents in a portable electronic device. The system in-
cludes a first hub that couples a first set of intertaces to
a high-speed link and a second hub that couples a
second set of interfaces to the high-speed link. The first
hub may receive a communication from a first compon-
ent through a first interface in the first set of interfaces
and transmit the communication through the high-
speed link. The second hub may receive the communic-
ation from the high-speed link and transmit the commu-
nication to a second component through a second inter-
face in the second set of interfaces. The first and second
hubs may thus reduce the number of wires required to
transmit communications between the first and second
sets of interfaces.
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INTERFACE EXTENDER FOR PORTABLE
ELECTRONIC DEVICES

BACKGROUND

Field
[0001] The present embodiments relate to interfaces in portable electronic devices. More
specifically, the present embodiments relate to an interface extender that facilitates efficiently

using space within a portable electronic device.

Related Art

[0002] Recent improvements in computing power and wireless networking technology
have significantly increased the capabilities of portable electronic devices, such as laptop
computers, tablet computers, portable media players, and mobile phones. Such increased
capabilities are typically provided by multiple components on different printed circuit boards
(PCBs). For example, a tablet computer may contain separate PCBs for processors, ports,
buttons, radio and/or wireless transceivers, batteries, and/or other components in the tablet
computer.

[0003] The components and/or PCBs may then be electrically connected to allow the
components to implement the functionality of the portable electronic device. For example, an
Inter-Integrated Circuit (I°C) bus and/or a set of general-purpose input-output (GPIO) interfaces
may connect a set of peripheral components to a processor through a set of wires. The processor
may then communicate with the peripheral components by transmitting signals through the wires
to the peripheral components and receiving responses from the peripheral components through
the wires.

[0004] However, the number of wires in a portable electronic device may increase as the
functionality and/or number of components in the portable electronic device increases. For
example, multiple I°C buses may be used to connect processors and/or microcontrollers that
operate as bus masters to various peripheral components operating as bus slaves within a tablet

computer. In turn, wires may occupy increasing amounts of space within the portable electronic



10

15

20

25

30

WO 2012/177330 2 PCT/US2012/036956
device, thus reducing the space available for components in the portable electronic device and/or

requiring a corresponding increase in the size of the portable electronic device.
[0005] Hence, the use of portable electronic devices may be facilitated by improving the
space efficiency of interfaces for enabling communication among components in the portable

electronic devices.

SUMMARY

[0006] The disclosed embodiments provide a system that facilitates communication
between components in a portable electronic device. The system includes a first hub that couples
a first set of interfaces to a high-speed link and a second hub that couples a second set of
interfaces to the high-speed link. The first hub may receive a communication from a first
component through a first interface in the first set of interfaces and transmit the communication
through the high-speed link. The second hub may receive the communication from the high-
speed link and transmit the communication to a second component through a second interface in
the second set of interfaces. The first and second hubs may thus reduce the number of wires
required to transmit communications between the first and second sets of interfaces.

[0007] In some embodiments, transmitting the communication through the high-speed
link involves encoding the communication, and receiving the communication from the high-
speed link involves decoding the communication. The communication may be encoded by
identifying the first interface and a transition associated with the communication, and encoding
the transition and the first interface into a packet. The communication may then be decoded by
obtaining the transition and the first interface from the packet, and generating the transition at the
second interface.

[0008] In some embodiments, the first hub corresponds to a hub master, and the second
hub corresponds to a hub slave.

[0009] In some embodiments, the hub slave is connected to one or more bus master
components, and the hub master is connected to one or more bus slave components.

[0010] In some embodiments, the hub slave is configured to receive configuration
information from a processor in the portable electronic device, and propagate the configuration
information to the hub master.

[0011] In some embodiments, each of the hubs includes a first level shifter configured to
convert a set of interface voltages from the first set of interfaces to a core voltage associated with
the first hub, and a second level shifter configured to convert the core voltage to a link voltage

associated with the high-speed link.
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[0012] In some embodiments, the high-speed link includes a clock wire, a first data wire

associated with communications from the first set of interfaces to the second set of interfaces,
and a second data wire associated with communications from the second set of interfaces to the
first set of interfaces.

[0013] In some embodiments, the first and/or second sets of interfaces include an Inter-
Integrated Circuit (I°C) interface, a serial peripheral interface (SPI), a secure digital input output

(SDIO) interface, and a general-purpose input-output (GP1O) interface.

BRIEF DESCRIPTION OF THE FIGURES

[0014] FIG. 1 shows a schematic of a system in accordance with an embodiment.

[0015] FIG. 2 shows the connection of a hub slave and a hub master to a set of
components in accordance with an embodiment.

[0016] FIG. 3 shows a set of wires and a set of interfaces associated with a hub slave and
a hub master in accordance with an embodiment.

[0017] FIG. 4 shows the use of a set of voltages in a hub slave and a hub master in
accordance with an embodiment.

[0018] FIG. 5 shows a flowchart illustrating the process of facilitating communication
between components in a portable electronic device in accordance with an embodiment.

[0019] FIG. 6 shows a portable electronic device in accordance with an embodiment.

[0020] In the figures, like reference numerals refer to the same figure elements.

DETAILED DESCRIPTION

[0021] The following description is presented to enable any person skilled in the art to
make and use the embodiments, and is provided in the context of a particular application and its
requirements. Various modifications to the disclosed embodiments will be readily apparent to
those skilled in the art, and the general principles defined herein may be applied to other
embodiments and applications without departing from the spirit and scope of the present
disclosure. Thus, the present invention is not limited to the embodiments shown, but is to be
accorded the widest scope consistent with the principles and features disclosed herein.

[0022] The data structures and code described in this detailed description are typically
stored on a computer-readable storage medium, which may be any device or medium that can
store code and/or data for use by a computer system. The computer-readable storage medium
includes, but is not limited to, volatile memory, non-volatile memory, magnetic and optical

storage devices such as disk drives, magnetic tape, CDs (compact discs), DVDs (digital versatile
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discs or digital video discs), or other media capable of storing code and/or data now known or

later developed.

[0023] The methods and processes described in the detailed description section can be
embodied as code and/or data, which can be stored in a computer-readable storage medium as
described above. When a computer system reads and executes the code and/or data stored on the
computer-readable storage medium, the computer system performs the methods and processes
embodied as data structures and code and stored within the computer-readable storage medium.

[0024] Furthermore, methods and processes described herein can be included in hardware
modules or apparatus. These modules or apparatus may include, but are not limited to, an
application-specific integrated circuit (ASIC) chip, a field-programmable gate array (FPGA), a
dedicated or shared processor that executes a particular software module or a piece of code at a
particular time, and/or other programmable-logic devices now known or later developed. When
the hardware modules or apparatus are activated, they perform the methods and processes
included within them.

[0025] The disclosed embodiments provide a method and system for facilitating
communication among a set of components. The components may be used to implement the
functionality of a portable electronic device, such as a laptop computer, tablet computer, mobile
phone, personal digital assistant (PDA), portable media player, and/or digital camera. As shown
in FIG. 1, the components may include a processor 110 on a main logic board 100 (e.g.,
motherboard) in the portable electronic device. The components may also include a set of
peripheral components 132-140, such as ports, buttons, wireless transceivers, speakers, and/or
microphones, which communicate with the processor using a set of interfaces 152-154. For
example, processor 110 and/or components 132-140 may use an Inter-Integrated Circuit (I°C)
interface and/or a set of general-purpose input-output (GP1O) interfaces to transmit signals
among one another. Other implementations may include a serial peripheral interface (SPI) or a
secure digital input output (SDIO) interface in addition to (or place of) the I°C interface.

[0026] Those skilled in the art will appreciate that processor 110 and components 132-
140 may be positioned and/or placed in a way that maximizes use of space within the portable
electronic device. Such physical separation among processor 110 and components 132-140 may
additionally require the use of wires to enable communication among processor 110 and
components 132-140. For example, a set of wires spanning the length of a tablet computer may
connect processor 110 on one end of the tablet computer to an input/output (I/O) device on the
other end of the tablet computer, thus allowing processor 110 to communicate with the I/O

device over an 1°C interface.



10

15

20

25

30

WO 2012/177330 5 PCT/US2012/036956
[0027] However, such wires must be accommodated within the enclosure of the portable

electronic device. For example, gaps between components (e.g., processor 110, components
132-140) may be created within the portable electronic device so that wires connecting the
components may be placed within the gaps. Along the same lines, one or more dimensions of the
portable electronic device may be increased to create space for the wires within the portable
electronic device.

[0028] Moreover, increased functionality in the portable electronic device may be
provided by adding new components (e.g., components 132-140) to the portable electronic
device and using more wires to transmit signals among the components. Consequently, wires
may take up increasing amounts of space within the portable electronic device as the portable
electronic device is updated and/or improved.

[0029] In one or more embodiments, the system of FIG. 1 facilitates efficient use of space
within the portable electronic device by reducing the number of wires required to transmit
communications among the components (e.g., processor 110, components 132-140). A first hub
120 may connect a first set of interfaces 152 to a high-speed link 130, and a second hub 122 may
connect a second set of interfaces 154 to high-speed link 130. As discussed in further detail
below, hubs 120-122 and high-speed link 130 may provide an interface extender that uses a
smaller number of wires and a higher operating frequency than those of interfaces 152-154 to
enable communication among components in the portable electronic device (e.g., processor 110,
components 132-140). Note that if there exist a number of interfaces having different speeds
(e.g., I*C, SPI, SDIO and GPIO) connected to hubs 120-122, hubs 120-122 can change the speed
and internal timing of high-speed link 130 dynamically to reduce power. So depending on the
type of traffic high speed link 130 is receiving from the interfaces (I°C, SPI, SDIO or GPIO) high
speed link 130 can change its speed. For example, if high speed link 130 receives mixed traffic
from more than one interface it could choose a data rate between the hubs for the higher-speed
traffic.

[0030] To facilitate communication between components in the portable electronic
device, hub 120 may receive communications from processor 110 through interfaces 152 and
transmit the communications over high-speed link 130 to hub 122. Once hub 122 receives the
communications, hub 122 may transmit the communications through interfaces 154 to one or
more components 132-140 to which the communications are directed. Conversely, hub 122 may
receive communications from components 132-140 through interfaces 154 and transmit the
communications over high-speed link 130 to hub 120. After receiving the communications, hub

120 may transmit the communications over interfaces 152 to processor 110.
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[0031] In one or more embodiments, hubs 120-122 and high-speed link 130 reduce the

amount of space occupied by wires within the portable electronic device regardless of the use of
interfaces 152-154, processor 110, and/or components 132-140 in the portable electronic device.
In particular, high-speed link 130 may include a clock wire that transmits a clock signal from
processor 110 to components 132-140, a first data wire associated with communications from
processor 110 to components 132-140, and a second data wire associated with communications
from components 132-140 to processor 110. The operating frequency of high-speed link 130
may be significantly higher than the operating frequencies of interfaces 152-154, thus allowing
unidirectional communications associated with multiple interfaces 152-154 to be transmitted
over one data wire. For example, high-speed link 130 may operate at MHz frequencies, which is
more than one order of magnitude faster than the 400 KHz operating frequency of one or more
I°C interfaces coupled to hubs 120-122.

[0032] To transmit communications through high-speed link 130, hubs 120-122 may
encode communications received from processor 110 and/or components 132-140. Likewise,
hubs 120-122 may decode the communications after the communications are received over high-
speed link 130. For example, hub 120 may process a communication from processor 110 by
identifying the interface and a transition (e.g., low to high, high to low) associated with the
communication, encoding the transition and the identified interface into a six-bit packet, and
transmitting the packet over a unidirectional data wire in high-speed link 130 to hub 122. Hub
122 may receive the packet, decode the packet to obtain the transition and the interface, and
generate the transition at the identified interface. Transmission of data over high-speed link 130
is discussed in further detail below with respect to FIG. 3.

[0033] High-speed link 130 may thus reduce the number of wires used to transmit signals
between processor 110 and components 132-140 from a multiple of the number of interfaces
152-154 in the portable electronic device to three. Furthermore, because interfaces 152-154 to
which the components (e.g., processor 110, components 132-140) are directly connected are not
modified by hubs 120-122 and/or high-speed link 130, hubs 120-122 and high-speed link 130
may also provide a software-agnostic mechanism for facilitating communication between the
components.

[0034] In one or more embodiments, hubs 120-122 are configured to facilitate the
transmission of data between bus master components and bus slave components connected to
interfaces 152-154. For example, processor 110 may correspond to an I°C master that issues a
clock signal and transmits data to I°C slave components 132-140 using addresses for components
132-140. To facilitate operation of processor 110 as an I*C master, hub 120 may act as a hub

slave that receives the clock signal and data from processor 110 through interfaces 152 and
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transmits the clock signal and data over high-speed link 130 to hub 122. Hub 120 may also

receive configuration information associated with hubs 120-122 from processor 110 and
propagate the configuration information to hub 122. On the other hand, hub 122 may act as a
hub master that receives the clock signal and data from high-speed link 130 and issues the clock
signal and data to components 132-140 over interfaces 154. The operation of hub masters and
hub slaves discussed in further detail below with respect to FIG. 2.

[0035] To handle communications from interfaces 152-154 with different operating
voltages (e.g., 1.8 V, 3.3V, 5.0 V), each hub 120-122 may include a first level shifter that
converts a set of interface voltages from interfaces 152-154 connected to the hub to a core
voltage associated with the hub. The hub may also include a second level shifter that converts
the core voltage to a link voltage associated with high-speed link 130. In other words, hubs 120-
122 may convert different interface voltages associated with interfaces 152-154 to a core voltage
at which hubs 120-122 operate to buffer and/or encode communications received from interfaces
152-154 connected to the hubs. After the communications are encoded, the core voltage is
converted to the link voltage of high-speed link 130 to enable the transmission of the encoded
communications over high-speed link 130. Management of voltages by hubs 120-122 is
discussed in further detail below with respect to FIG. 4.

[0036] FIG. 2 shows the connection of a hub slave 202 and a hub master 204 to a set of
components 206-228 in accordance with an embodiment. As shown in FIG. 2, hub slave 202
may be connected to one or more bus master components 226-228 and a set of bus slave
components 206-212, while hub master 204 may be connected to only bus slave components
214-224. For example, hub slave 202 and hub master 204 may provide an interface extender for
two or more I°C interfaces (e.g., “SDA;,” “SDA”). Hub slave 202 may be connected to one or
more processors, microcontrollers, and/or systems-on-a-chip (SoCs) operating as 1°C masters of
the I°C interfaces, while hub master 204 may be connected to a set of peripheral components
operating as I’C slaves of the I’C interfaces.

[0037] In addition, hub slave 202 and hub master 204 may be configured to facilitate
communication between bus master components 226-228 and bus slave components 214-224. In
particular, hub slave 202 and hub master 204 may act as slaves and masters of components 206-
228 to which hub slave 202 and hub master 204 are respectively connected. For example, hub
slave 202 may act as a slave device to bus master components 226-228 by receiving clock signals
and/or communications from bus master components 226-228. Similarly, hub master 204 may
act as a master device to bus slave components 214-224 by transmitting clock signals and/or

communications received from hub slave 202 to slave components 214-224.
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[0038] Hub slave 202 and hub master 204 may also enable clock stretching between a

bus slave component (e.g., components 206-224) and a bus master component (e.g., components
226-228). For example, hub master 204 may detect the holding of a clock line low by bus slave
component 220 during communications between bus master component 228 and bus slave
component 220. Hub master 204 may transmit an encoding representing the clock stretching by
bus slave component 220 to hub slave 202, which then holds a clock signal from bus master
component 228 low to prevent bus master component 228 from transmitting more data.
Conversely, hub slave 202 may detect clock stretching from bus slave component 206 and
transmit an encoding representing the stretched clock to hub master 204, which may then
propagate the stretched clock to bus slave components 214-224 to maintain uniformity in timing
across all components 206-228 connected to hub slave 202 and/or hub master 204.

[0039] Furthermore, hub slave 202 may include functionality to receive configuration
information from one or more bus master components 226-228 and propagate the configuration
information to hub master 204. For example, hub slave 202 and hub master 204 may correspond
to two hubs (e.g., hubs 120-122 of FIG. 1) containing identical circuitry. To configure the hubs
as hub slave 202 and hub master 204, one or more bus master components 226-228 may transmit
an active-low signal to a boot pin on the hub corresponding to hub slave 202. Bus master
components 226-228 may also transmit configuration information related to the powering of hub
slave 202 and hub master 204, control of GPIO interfaces, and/or other configuration-specific
registers to hub slave 202. Hub slave 202 may then set one or more configuration registers based
on the configuration information and propagate the configuration information over a high-speed
link 230 to hub master 204, where corresponding configuration registers are also set.

[0040] Those skilled in the art will appreciate that other arrangements of components
(e.g., components 206-228), hub slaves (e.g., hub slave 202), and hub masters (e.g., hub master
204) may be possible. For example, hub slave 202 and hub master 204 may include functionality
to transmit communications between components 206-228 with bus master components (e.g.,
components 226-228) connected to both hub slave 202 and hub master 204. Hub slave 202 may
also be connected to multiple hub masters to increase the number of bus slave components
connected to the interface extender and/or reduce the number of wires used to transmit
communications between the bus slave components and the bus master components.

[0041] FIG. 3 shows a set of wires 308-312 and a set of interfaces 314-320 associated
with a hub slave 302 and a hub master 304 in accordance with an embodiment. As mentioned
previously, wires 308-312 may form a high-speed link 306 that reduces the number of wires

required to transmit communications between components connected to interfaces 314-320.
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[0042] In particular, high-speed link 306 may include a clock wire 308 and two data

wires 310-312. Clock wire 308 may be used to transmit a clock signal from a bus master
component connected to hub slave 302 to bus slave components connected to hub master 304.
Data wires 310-312 may correspond to unidirectional data wires that transmit communications
between components connected to hub slave 302 and components connected to hub master 304.
For example, communications from components connected to hub slave 302 may buffered,
encoded, and transmitted at high speed over data line 310 to hub master 304 to reduce the
number of wires required to transmit the communications from a first set of interfaces 314 and
318 to a second set of interfaces 316 and 320.

[0043] Interfaces 314-320 may correspond to different interfaces that are extended by
hub slave 302, hub master 304, and high-speed link 306. For example, interfaces 314-316 may
correspond to I°C interfaces that are connected to sets of voltage rails 322-326 and 328-330. Rail
322 may be associated with an I’C interface (e.g., “I°C0”) that is used to transmit configuration
information from a bus master component to hub slave 302 at a first operating voltage (e.g.,
“Vgreep”’). The configuration information may be used to set configuration registers in hub slave
302 and/or propagated to hub master 304 for the setting of configuration registers in hub master
304. Rails 324 and 328 may each be associated with three I’C interfaces (e.g., “I’C1~3") at a
second operating voltage (e.g., “VDD1”), and rails 326 and 330 may each be associated with two
I°C interfaces (e.g., “I’C4~5") at a third operating voltage (e.g., “VDD2”). Rails 322-330 may
thus allow I°C nodes that operate at different voltages to be connected through hub slave 302,
hub master 304, and high-speed link 306.

[0044] Along the same lines, interfaces 318-320 may correspond to GPIO interfaces that
are also connected to multiple sets of voltage rails 332-342. Rails 332 and 338 may each be
associated with four GPIO interfaces at a first operating voltage (e.g., “Vsigrp”), rails 334 and
340 may each be associated with four GPIO nodes at a second operating voltage (e.g., “VDD2”),
and rails 336 and 342 may each be associated with eight GPIO nodes at a third operating voltage
(e.g., “VDD1”). As discussed in further detail below with respect to FIG. 4, various operating
voltages associated with rails 322-342 may be converted to a core voltage associated with hub
slave 302 and/or hub master 304 to enable the processing of communications from interfaces
314-320 with different interface (e.g., operating) voltages. The core voltage may then be
converted to a link voltage associated with high-speed link 306 to enable the transmission of the
communications across high-speed link 306.

[0045] FIG. 4 shows the use of a set of voltages in a hub slave 402 and a hub master 404
in accordance with an embodiment. A first interface (e.g., operating) voltage (e.g., “VDDsrgrp”)

may be used to power hub slave 402 and hub master 404 and/or transmit configuration
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information to hub slave 402 and/or hub master 404. A set of voltage regulators 424-426 (e.g.,

low-dropout regulators) may convert the first interface voltage into a core voltage (e.g.,
“VDDcore”) at which hub slave 402 and hub master 404 operate.

[0046] As described above, additional interface voltages (e.g., “VDD,,” “VDD;”) may be
used to transmit communications from one or more sets of interfaces 420-422 (e.g., I'C
interfaces, GPIO interfaces) to the hubs (e.g., hub slave 402, hub master 404). To enable
buffering and/or processing of the communications by hub slave 402 and hub master 404, a first
set of level shifters 408-410 may convert the interface voltages from interfaces 420-422 to the
core voltage of hub slave 402 and hub master 404.

[0047] After the interface voltages are converted to the core voltage, interface-processing
mechanisms 412-414 on the hubs may encode the communications into packets for transfer over
a high-speed link 406 connecting hub slave 402 and hub master 404. Next, a second set of level
shifters 416-418 may convert the core voltage into a link voltage (e.g., “VDDsrgrp”) associated
with high-speed link 406. The encoded communications may then be transmitted over high-
speed link 406 at the link voltage. As shown in FIG. 4, the link voltage may correspond to the
first interface voltage that is used to power the hubs. Alternatively, the link voltage may
correspond to an operating voltage that is different from that of the first interface voltage.

[0048] Once the encoded communications are received over high-speed link 406, a
complementary level shifter 416-418 on the receiving hub (e.g., hub slave 402, hub master 404)
may convert the link voltage through which the encoded communications are received into the
core voltage of the receiving hub to enable decoding of the encoded communications by the
corresponding interface-processing mechanism 412-414. After the communications are decoded,
the core voltage is converted into a set of interface voltages by the next level shifter 408-410 to
enable transmission of the decoded communications to interfaces 420-422 at the interface
voltages of interfaces 420-422.

[0049] FIG. 5 shows a flowchart illustrating the process of facilitating communication
between components in a portable electronic device in accordance with an embodiment. In one
or more embodiments, one or more of the steps may be omitted, repeated, and/or performed in a
different order. Accordingly, the specific arrangement of steps shown in FIG. 5 should not be
construed as limiting the scope of the embodiments.

[0050] First, a communication is received from a first component through a first interface
from a first set of interfaces in a portable electronic device (operation 502). For example, the
communication may be received from a processor and/or peripheral component through an I°C

interface and/or GPIO interface.
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[0051] Next, the communication is transmitted through a high-speed link (operation 504).

To enable transmission of the communication over the high-speed link, the communication may
be encoded. For example, the first interface and a transition associated with the communication
may be identified and encoded into a packet that is then transmitted on a unidirectional data wire
in the high-speed link. A clock signal accompanying the transition may also be transmitted over
a clock wire in the high-speed link.

[0052] Upon receiving the communication over the high-speed link, the communication
is transmitted to a second component through a second interface from a second set of interfaces
in the portable electronic device (operation 506). For example, the packet may be received over
the high-speed link and decoded to identify the transition and the second interface. The
transition may then be generated at the second interface to transmit the communication to the
second component.

[0053] The above-described rechargeable battery cell can generally be used in any type
of electronic device. For example, FIG. 6 illustrates a portable electronic device 600 which
includes a processor 602, a memory 604 and a display 608. Portable electronic device 600 may
correspond to a laptop computer, tablet computer, mobile phone, PDA, portable media player,
digital camera, and/or other type of battery-powered electronic device. In addition,
communication among processor 602, memory 604, display 608, and/or other components in
portable electronic device 600 may be facilitated by a set of hubs 606.

[0054] In particular, hubs 606 may include a first hub that couples a first set of interfaces
to a high-speed link and a second hub that couples a second set of interfaces to the high-speed
link. The first and second sets of interfaces may include an I°C interface and/or a GPIO
interface. The first hub may receive a communication from a first component through a first
interface in the first set of interfaces and transmit the communication through the high-speed
link. The second hub may receive the communication from the high-speed link and transmit the
communication to a second component through a second interface in the second set of interfaces.
The first and second hubs may thus reduce the number of wires required to transmit
communications between the first and second sets of interfaces.

[0055] The foregoing descriptions of various embodiments have been presented only for
purposes of illustration and description. They are not intended to be exhaustive or to limit the
present invention to the forms disclosed. Accordingly, many modifications and variations will be
apparent to practitioners skilled in the art. Additionally, the above disclosure is not intended to

limit the present invention.
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What Is Claimed Is:

1. A system for facilitating communication between components in a portable
electronic device, comprising:
a first hub that couples a first set of interfaces to a high-speed link, wherein the first hub
is configured to:
receive a communication from a first component through a first interface in the
first set of interfaces; and
transmit the communication through the high-speed link; and
a second hub that couples a second set of interfaces to the high-speed link, wherein the
second hub is configured to:
receive the communication from the high-speed link; and
transmit the communication to a second component through a second interface in
the second set of interfaces,
wherein transmitting communications between the first set of interfaces and the second
set of interfaces through the high-speed link reduces a number of wires required to transmit the

communications.

2. The system of claim 1,

wherein transmitting the communication through the high-speed link involves encoding
the communication, and

wherein receiving the communication from the high-speed link involves decoding the

communication.

3. The system of claim 2, wherein encoding the communication involves:
identifying the first interface and a transition associated with the communication; and

encoding the transition and the first interface into a packet.

4. The system of claim 1,
wherein the first hub corresponds to a hub master, and

wherein the second hub corresponds to a hub slave.

5. The system of claim 4,
wherein the hub slave is connected to one or more bus master components, and

wherein the hub master is connected to one or more bus slave components.
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6. The system of claim 4, wherein the hub slave is configured to:
receive configuration information from a processor in the portable electronic device; and

propagate the configuration information to the hub master.

7. The system of claim 1, wherein the first hub comprises:

a first level shifter configured to convert a set of interface voltages from the first set of

interfaces to a core voltage associated with the first hub; and

a second level shifter configured to convert the core voltage to a link voltage associated

with the high-speed link.

8. The system of claim 1, wherein the high-speed link comprises:
a clock wire;

a first data wire associated with communications from the first set of interfaces to the

second set of interfaces; and

a second data wire associated with communications from the second set of interfaces to

the first set of interfaces.

9. The system of claim 1, wherein the first set of interfaces includes at least one of:
an Inter-Integrated Circuit (I’C) interface;

a serial peripheral interface (SPI);

a secure digital input output (SDIO) interface; and

a general-purpose input-output (GPIO) interface.

10.  The system of claim 1, wherein the high-speed link is configured to change speed

based on a mix of traffic the high-speed link is receiving.

11. A portable electronic device, comprising:
a first set of interfaces;
a second set of interfaces;

a first hub that couples the first set of interfaces to a high-speed link, wherein the first hub

is configured to:

receive a communication from a first component through a first interface in the
first set of interfaces; and

transmit the communication through the high-speed link; and
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a second hub that couples the second set of interfaces to the high-speed link, wherein the

second hub is configured to:
receive the communication from the high-speed link; and
transmit the communication to a second component through a second interface in
the second set of interfaces,
wherein transmitting communications between the first set of interfaces and the second
set of interfaces through the high-speed link reduces a number of wires required to transmit the

communications.

12. The portable electronic device of claim 11,
wherein transmitting the communication through the high-speed link involves encoding
the communication, and

wherein receiving the communication from the high-speed link involves decoding the

communication.
13.  The portable electronic device of claim 12, wherein encoding the communication
involves:

identifying the first interface and a transition associated with the communication; and

encoding the transition and the first interface into a packet.

14. The portable electronic device of claim 11,
wherein the first hub corresponds to a hub master, and

wherein the second hub corresponds to a hub slave.

15.  The portable electronic device of claim 14,
wherein the hub slave is connected to one or more bus master devices, and

wherein the hub master is connected to one or more bus slave devices.

16.  The portable electronic device of claim 14, wherein the hub slave is configured to:
receive configuration information from a processor in the portable electronic device; and

propagate the configuration information to the hub master.

17.  The portable electronic device of claim 11, wherein the first and second hubs

comprise:
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a first level shifter configured to convert a set of interface voltages from the first set of

interfaces to a core voltage associated with the first hub; and

a second level shifter configured to convert the core voltage to a link voltage associated

with the high-speed link.

18.  The portable electronic device of claim 11, wherein the high-speed link
comprises:

a clock wire;

a first data wire associated with communications from the first set of interfaces to the
second set of interfaces; and

a second data wire associated with communications from the second set of interfaces to

the first set of interfaces.

19.  The portable electronic device of claim 11, wherein the high-speed link is

configured to change speed based on a mix of traffic the high-speed link is receiving.

20. A method for facilitating communication between components in a portable

electronic device, comprising:

receiving a communication from a first component through a first interface from a first set

of interfaces in the portable electronic device;

transmitting the communication through a high-speed link; and

upon receiving the communication over the high-speed link, transmitting the
communication to a second component through a second interface from a second set of interfaces
in the portable electronic device,

wherein transmitting communications between the first set of interfaces and the second
set of interfaces through the high-speed link reduces a number of wires required to transmit the

communications.

21. The method of claim 20,

wherein transmitting the communication through the high-speed link involves encoding
the communication, and

wherein receiving the communication from the high-speed link involves decoding the

communication.

22.  The method of claim 21, wherein encoding the communication involves:
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identifying the first interface and a transition associated with the communication; and

encoding the transition and the first interface into a packet.

23.  The method of claim 20, wherein the high-speed link comprises:
a clock wire;
5 a first data wire associated with communications from the first set of interfaces to the
second set of interfaces; and
a second data wire associated with communications from the second set of interfaces to

the first set of interfaces.

24, The method of claim 20, wherein the first set of interfaces includes at least one of:
10 an Inter-Integrated Circuit (I°C) interface;

a serial peripheral interface (SPI);

a secure digital input output (SDIO) interface; and

a general-purpose input-output (GPIO) interface.

25.  The method of claim 20, wherein the portable electronic device is at least one of a

15  mobile phone, a tablet computer, and a portable media player.
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