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SYSTEM AND METHOD FOR PROTECTING LOW VOLTAGE TRANSCEIVER

BACKGROUND

Field of the Disclosure

[0001] The present disclosure relates to electronic systems, and more particularly to

electronic systems comprising an integrated circuit transceiver.

Description of the Related Art

[0002] Hand-held systems typically have a system power connection used to charge a
rechargeable battery. Many newer systems support data transfer standards that specify a
power connection as part of the standard. The use of a data transfer standard, such as the
Universal Serial Bus (USB) Standard, in systems that are independently powered has resulted
in the inclusion of at least two power pins on hand-held systems. While it is desirable that

. these systems be compliant with certain data t’ransfer standards, such as the USB standard, the
additional pin count is disadvantageous. Accordingly, it would be advantageous to have a

method and system for reducing the number of pins needed by such a system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The disclosure is illustrated by way of example and not limitation in the

accompanying figures.

[0004] FIG. 1 is a block diagram of the system in accordance with a specific embodiment of

the disclosure.

[0005] FIG. 2 is a block diagram of a portion of the system in FIG. 1, in accordance with a

specific embodiment of the disclosure.

[0006] FIG. 3 is a block diagram of a portion of the system illustrated in FIG. 2 in

accordance with a specific embodiment of the disclosure.

[0007] FIG. 4 is a block diagram of the control logic portion of FIG. 3, including a

comparator, in accordance with a specific embodiment of the disclosure.
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[0008] FIG. 5 is a circuit diagram of a possible embodiment of an over-voltage switch, in

accordance with a specific embodiment of the disclosure.

DETAILED DESCRIPTION

[0009] A transceiver module is disclosed that shares a common connector with a battery
charger control module. The transceiver module is powered by a voltage signal applied at the
common connector when the voltage is in a safe operating range, and is protected from the
high voltages applied to charge a battery when these voltages are outside of a safe operating
range. The transceiver module can be protected by determining when the voltage applied at
the common connector exceeds a reference voltage and electrically decoupling the transceiver
module from the common connector in response to the reference voltage being exceeded.

The reference voltage is typically set at a level to allow the transceiver to be electrically
decoupled from the connector when the reference voltage being exceeded would result in a
condition that is physically unsafe for the transceiver module, or that would result in

unreliable operation of the transceiver module.

[0010] In one embodiment, the transceiver is deactivated, whereby no power is provided to
the transceiver after it is electrically decoupled, placing the transceiver in an indeterminate
logic state, while other portions of an integrated circuit on which the transceiver is formed
continues to be powered. In another embodiment, the transceiver module is placed in a low
power state whereby it is operationally disabled while powered by an alternate source, such
as a battery, when electrically decoupled from the common connector. In yet another
embodiment, the transceiver module when powered through a battery can remain operational
after it is electrically decoupled from the common connector, whereby data can be transferred

to and from the transceiver module.

[0011] Referring now to FIG 1., an exemplary configuration of a system 100 utilizing a
common power connector is illustrated. In the illustrated example, system 100 is connected
to an external system 102. The system 100 is typically a hand-held system and may be
referred to as hand-held system 100 herein. System 100 may be any of a number of mobile
or portable systems, including a mobile phones a personal data assistant (PDA), an audio
player, video player, and the like. Furthermore, the term “hand-held” is not limited to
systems that are actually held in the hand, but is used herein generically to refer to portable

devices designed to be carried by a user during operation so that they may be used on
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demand. For example, system 100 may include portable systems such as headphones,

earpieces and the like.

[0012] External system 102 can include any of a number of external systems, including a
personal computer (PC), a battery charger, or a system cradle capable of interfacing to other
systems, such as a computer. In one embodiment, the external system 102 comprises a
battery charger that provides power to hand-held system 100 through connector 104. In
another embodiment, external system 102 is a USB compliant system and provides power to
system 100 through system connector 104, which corresponds to a USB VBUS node, and
transmits and receives data through system connectors 106, 108 and 110. In a third mode of
operation, device 102 is a USB compliant system that can be powered by system 100 during a

USB on-the-go (OTG) session.

[0013] In the illustrated example, system 100 includes an integrated circuit 112 and battery
128. Integrated circuit 112 includes bond pads 114, 116, 118 and 120 which are connected to
system connectors 104, 106, 108 and 110 respectively. Integrated circuit 112 is therefore
able to receive or provide power between external system 102 through connector 104 and
receive and transmit data between external system 102 through data connectors 106, 108 and
110. Integrated circuit 112 is connected to battery 128 through one or more connectors, such
as bond pads (not illustrated). In one embodiment, some or all of integrated circuit 112 can
receive power from battery 128. Note that bond pads 114-120 and system connectors 104-
110 are all generally referred to as connectors, in that they provide an interface to a
physically separate structure. For example, the bond pads provide an interface to a substrate,
such as a package or printed circuit board substrate, while system connectors can interface to

an external plug or cradle.

[0014] Integrated circuit 112 includes a transceiver-voltage control module 122, a transceiver
module 124, and battery control module 126. In one embodiment, transceiver module 124
can be powered independently of the battery 128 through power pad 114. For example,
battery 128 can provide power to portions of the integrated circuit 112, such as battery
control module 126, to support their operation while transceiver module 124 is powered
through connector 104 during a data transfer session. In one embodiment, transceiver
module 124 can be powered down while other portions of the integrated circuit remain

powered by the battery128.
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[0015] Transceiver-voltage control module 122 is connected to bond pad 114 and transceiver
module 124. In the illustrated example, transceiver-voltage control module 122 detects the
voltage at bond pad 114. If transceiver-voltage control module 122 detects that the voltage at
bond pad 114 exceeds a first voltage value, it will electrically decouple bond pad 114 from
transceiver module 124. In another mode of operation, if transceiver-voltage control module
122 detects that the voltage at bond pad 114 is within a valid operating range, transceiver
module 124 will be electrically coupled to bond pad 114. For example, when the detected
voltage at bond pad 114 is less than the first voltage but greater than a second voltage,
transceiver module 124 can be electrically coupled to bond pad 114. In another mode of
operation, transceiver-voltage control module 122 electrically decouples transceiver module
124 from bond pad 114 in response to the voltage at bond pad 114 being less than a than the
second voltage (i.e., under-voltage condition). In one embodiment, the transceiver module is
substantially compliant with the Universal Serial Bus (USB) Specification 2.0, and earlier
versions of this specification. In one embodiment the transceiver-voltage control module 122
electrically couples transceiver module 124 when the voltage at bond pad 114 is greater than
0.8 volts but does not exceed 5.8 volts, and electrically decouples transceiver module 124

when the voltage at bond pad 114 is less than 0.8 volts or greater than 5.8 volts.

[0016] In an embodiment, transceiver module 124 is capable of transmitting a signal to
transceiver-voltage control module 122 requesting that transceiver module 124 be electrically
coupled to bond pad 114. This allows transceiver module 124 to initiate a data transmission
session where it will provide power to an external system. In a particular embodiment,
transceiver module 124 sends a request to the transceiver-voltage control module 122 to
electrically couple transceiver module 124 to bond pad 114 in response to a USB OTG

session being initiated.

[0017] Transceiver module 124 is connected to bond pads 116, 118, and 120 to facilitate

communication with external system 102 through these pins.

[0018] Battery control module 126 is connected to bond pad 114, battery 128, transceiver
module 124 and transceiver-voltage control module 122, Battery control module 126 can
charge battery 128 when a sufficiently large voltage has been applied at bond pad 114, and in
response sends a signal to transceiver-voltage control module 122 to begin over-voltage
detection. Battery control module 126 can also stop charging battery 128 when it is fully

charged and shut down its charging portion or place it in a low power mode of operation.
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[0019] Referring now to FIG. 2, an embodiment of transceiver-voltage control module 122
within hand-held device 100 is illustrated. In the illustrated example, transceiver-voltage
control module 122 comprises a voltage detection module 200 and a control module 202.
Voltage detection module 200 is connected to bond pad 114, and provides two signals 204
(VOVERI1) and 206 (VOVER2) to control module 202. Voltage detection module 200
senses the voltage at bond pad 114. In response to the voltage at bond pad 114 being greater
than a first voltage, voltage detection module 200 asserts VOVERI. In response to the
voltage at bond pad 114 having a value greater than a second voltage, voltage detection
module 200 asserts VOVER2.

[0020] In the illustrated example, control module 202 is connected to bond pad 114 via node
210 and an output of control module 202 is connected to transceiver module 124 at node 212.
Based on the values VOVER1 and VOVER?2, control module 202 electrically couples node
210 to node 212 thereby electrically coupling transceiver module 124 to bond pad 114, or
electrically decouples node 210 from node 212 to electrically decouple transceiver module
124 from bond pad 114, |

[0021] In the illustrated example, control module 202 is connected to battery control module
126 and transceiver module 124. Control module 202 provides an enable signal 208, labeled
ENABLE to enable voltage detection module 200. Transceiver module 124 or battery control
module 126 can also send signals to control module 202 for use in determining whether
transceiver module 124 will be electrically coupled or decoupled from bond pad 114. In
response, control module 202 will assert or negate the ENABLE signal. In an embodiment,
battery control module 126 sends a signal to control module 202 asserting the ENABLE
signal when the battery control module 202 detects a voltage at bond pad 114 of 3.2 volts or
greater. In response to assertion of the ENABLE signal, voltage detection module 200
performs its voltage detection and outputs signals VOVER1 and VOVER2. Enabling of the
voltage detection module 200 can be used to place portions of the voltage detection module

200 in a lower power mode when not in use, thereby saving power.

[0022] In the illustrated example, battery control module 126 is connected to transceiver
module 124 to provide power to the module. Transceiver module 124 includes voltage
regulator 216 and voltage regulator 218. Voltage regulator 216 regulates the input voltage
from battery control module 126 to an appropriate operating level for transceiver module 124.

In an embodiment, voltage regulator 216 regulates the input voltage to a level of 3. 2 volts.

-5-
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Voltage regulator 218 regulates the input voltage from battery control module 126 to an
appropriate level to provide power to external devices in response to the transceiver module
initiating a communication session. In an embodiment, voltage regulator 218 regulates the
input voltage to a level of 5 volts, in order to supply this voltage to external devices when
transceiver module 124 has initiated a USB on-the-go (OTG) session. In accordance with
one embodiment, transceiver 124 is powered through a common connector 114 in one mode
of operation and powered through a connector to battery 128 in another mode of operation,
such as a USB OTG mode.

[0023] Referring now to Fig. 3, an exemplary implementation of voltage detection module
200 and control module 202 is illustrated. The voltage at bond pad 114, or a voltage based
thereon, is applied at input node 300. This input voltage is then divided by a resistor tree that
includes resistors 302, 304 and 306 to provide appropriate input reference values at
comparators 310 and 312. The inputs of comparator 310 are connected to a node of the
resistor tree between resistors 304 and 306 and to reference voltage 308. Voltage reference
module 308 provides a reference voltage that can be based on an on-chip voltage reference,
or can be drawn from an external voltage reference. In an embodiment, comparator 310 as
implemented acts as a 5.8 volt comparator relative to the system voltage at connector 104 of
FIG. 1. Comparator 310 is connected to power supply node 314 (VDD). In an embodiment,
a voltage at power supply node 314 is less than 3 volts. The output of comparator 310 is
connected to control logic 316 to provide signal VOVERI1. Control logic 316 is connected to
over-voltage switch 318. In the illustrated embodiment, when the voltage at input node 300
is greater than a maximum operating voltage, which is the maximum voltage at which
transceiver module 124 can operate reliably, comparator 310 asserts signal VOVER]1.
Control logic 316 in response to VOVERI being asserted negates a control signal provided to

over-voltage switch 318 to electrically decouple transceiver module 124 from input node 300.

[0024] In the illustrated example, ‘FIG. 3 shows voltage detection module 200 having a
second comparator 312. Comparator 312 is connected to power supply node 314. The inputs
of comparator 312 are coupled to a node of the resistor tree between resistors 302 and 304
and a reference voltage module 308. As implemented comparator 312 acts as a 0.8 volt
comparator relative to the system voltage at connector 104 of FIG. 1. The output of
comparator 312 is connected to control logic 316. In the illustrated embodiment, when the

voltage received at connector 104 is greater than a minimum operating voltage, where the
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minimum operating voltage is the lowest voltage at which transceiver module 124 can
reliably conduct a data transfer session, comparator 312 asserts VOVER2. When the voltage
received at connector 104 is less than the minimum operating voltage, comparator 312
negates VOVER?2, indicating an under-voltage state. If an under-voltage state is detected,
control logic 316 signals over-voltage switch 316 to electrically decouple transceiver module
124 to input node 300. If no under-voltage state is detected, and no over-voltage state is
detected, control logic 316 signals over-voltage switch 318 to electrically couple transceiver

module 124 to input node 300.

[0025] Accordingly, control logic 316 electrically decouples transceiver module 124 from
input node 300 in response to comparator 310 indicating that the voltage at input node 300 is
greater than the maximum operating voltage, and electrically couples transceiver module 124
to input node 300 in response to comparator 310 indicating the voltage at input node 300 is
less than a maximum operating voltage. Control logic 316 further more electrically
decouples transceiver module 124 from input node 300 in response to comparator 312

indicating the voltage at input node 300 is less than a minimum operating voltage.

[0026] In the illustrated example, an output of transceiver module 124 is connected to control
logic 316 to allow the module to transmit a signal to control logic 316 to close over-voltage
switch 318. This permits transceiver module 124 to initiate a data transfer session, where the
transceiver-battery combination provide power to the common connection, as long as no

over-voltage condition is present such as with a USB OTG session.

[0027] Referring now to FIG. 4, an exemplary implementation is illustrated for a portion of
integrated circuit 112. In the illustrated example, OR gate 400, delay block 402, inverter 404,
and gate 406 would be part of control logic 316. OR gate 400 has three inputs, the first input
coupled to battery control module 108 that indicates when a battery charger has been attached
to hand-held system 100, and is asserted when the voltage at bond pad 114 exceeds a
predetermined voltage, such as 3.2 volts. The second input is coupled to transceiver 124, and
receives a signal when a data transfer session has been initiated by the transceiver 124, such
as during an OTG session. The third input is coupled to receive signal VOVER?2, which is
asserted when the output of comparator 312 indicates that the voltage at input node 300
exceeds a minimum operating voltage. The output of OR gate 400 provides the ENABLE
signal described previously with respect to FIG. 2, and is connected to the input of delay

block 402 and is also connected to an enable node of comparator 310. The output of
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comparator 310 is connected to the input of inverter 404. The outputs of inverter 404 and
delay block 402 are connected to the inputs of AND gate 406. The output of AND gate 406

is connected to over-voltage switch 318.

[0028] In an exemplary operation, OR gate 400 receives inputs indicating three conditions:
whether a battery charger has been connected to bond pad 114, whether a data transfer
session has been initiated by transceiver 124, and whether the voltage at input node 300
exceeds a minimum operating voltage as determined by comparator 312. If any of these
conditions hold true, OR gate 400 asserts a value indicating a true condition. An asserted
signal will cause comparator 310 to operate by comparing its input signals. If comparator
310 determines that the voltage at input node 300 is greater than a maximum operating
voltage, the output of comparator 310 will be asserted to indicate an over-voltage condition to
inverter 404 which allows the inverter 404 and gate 406 combination to decouple transceiver

circuitry 124 from input node 300.

[0029] If comparator 310 determines that the voltage at input node 300 is less than a first
voltage, comparator 310 provides a negated signal that allows the output of AND gate 406 to
be asserted. Delay block 402 delays the propagation of a signal from the output of OR gate
400 until comparator 310 has been able to perform its comparison. In the illustrated example,
this delay ensures that after receiving an enable signal from OR gate 400, comparator 310 has
sufficient time to complete its comparison and send the appropriate output to AND gate 406
thereby preventing a high-voltage spike from reaching the transceiver module 124.
Accordingly, if OR gate 400 asserts an output indicating a true condition, delay block 402

asserts an output indicating a true condition after a delay.

[0030] In the illustrated example, therefore, if any of the three inputs to OR gate 400 are
asserted and comparator 310 indicates that the voltage at input node 300 is less than a first
voltage, after sufficient delay provided by delay block 402 AND gate 406 asserts a signal
provided to over-voltage switch 318. Over-voltage switch 318 then couples transceiver

circuitry 106 to input node 300.

[0031] Referring now to FIG. 5, an embodiment of over-voltage switch 318 is illustrated. In
the illustrated example, over-voltage switch 318 includes input nodes 300, 512 and 514 and
output node 528. These inputs are used to control transistors 504, 506, 508 and 510. The

over-voltage switch 318 also includes diodes 516 and 518 to protect the switch transistors
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502, 504, and 510 from over-voltages. Over-voltage switch 318 further includes resistors
520, 522, 524 and 526, which can also implement the resistor tree of FIG. 3 to ensure that

safe voltages are applied to the various transistors.

[0032] In the illustrated example, transistors 506 and 508 are controlled by nodes 512 and
514. Nodes 512 and 514 are coupled to the output of control logic 316 and receive
complementary signals. These complementary signals serve to control transistor 504 and
thereby control whether the input at node 300 is electrically coupled to transceiver module
124 through output node 528 to power the transceiver module 124. Transistor 510 provides
an appropriate bias level to the input of transistors 502 and 504 during operation. Transistor
502 is asserted to provide voltage reference information to the transceiver control module 26

to assist voltage regulation.

[0033] A method and system for protecting a transceiver module of an integrated circuit has
been disclosed. A first aspect of the present disclosure comprises detecting a first voltage at a
connector wherein at least a transceiver module portion of an integrated circuit is operable to
be powered through the connector and electrically decoupling the transceiver module from
the connector in response to the first detected voltage having a value greater than a first
voltage value, the transceiver module to send and receive information external the integrated

circuit.

[0034] One embodiment of this aspect further comprises disabling the operation of the
transceiver module in response to the first detected voltage having a value greater than the

first voltage value.

[0035] Another embodiment of this aspect further comprises powering the transceiver
module through the connector prior to electrically decoupling the transceiver and powering
the transceiver through a different connector coupled to a battery in response to the first
detected voltage having a value greater than the first voltage value. In another embodiment

the connector and the different connector are integrated circuit connectors.

[0036] Another embodiment of the first aspect of a disclosed method further comprises
electrically coupling the transceiver module to the connector in response to the first voltage
being less than the first voltage value. In another embodiment electrically decoupling further

comprises electrically decoupling the transceiver module from the connector in response to
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the first voltage being less than a second voltage value, wherein the second voltage value is

less than the first voltage value.

[0037] In another embodiment of the first aspect, electrically decoupling further comprises
electrically decoupling the transceiver module from the connector in response to the first
detected voltage being less than a second voltage value, wherein the second voltage value is

less than the first voltage value.

[0038] In another embodiment, electrically decoupling the transceiver module results in the

transceiver being powered down while other portions of the transceiver remain powered.

[0039] Another embodiment further comprises electrically coupling a system comprising the
connector to an external voltage reference, wherein the external voltage reference is
generated separate from the system and the first voltage is based upon a voltage of the
external voltage reference. In an embodiment, the system comprises a mobile phone. In

another embodiment, the system comprises a personal data assistant (PDA).

[0040] In another embodiment of the first aspect, the transceiver module is capable of
communicating with universal serial bus (USB) systems and the connector comprises a USB
VBUS connection. An embodiment further comprises electrically coupling the transceiver

module to the connector in response to a USB on-the-go (OTG) session being initiated.

[0041] In yet another embodiment of the first aspect, the connector is a connector of the

integrated circuit.

[0042] A second aspect of the present disclosure comprises a connector, an integrated circuit,
comprising a transceiver module comprising an input to provide a supply voltage to at least a
portion of the transceiver module, a first comparator comprising an input coupled to the
connector and an output to indicate when a voltage at the connector is greater than a first
voltage and a control module comprising a first input coupled to the output of the first
comparator, a second input coupled to the connector, and an output coupled to the transceiver
module wherein the output is electrically decoupled from the second input in response to the
first comparator indicating the voltage at the connector is greater than the first voltage, and
the output is electrically coupled to the connector in response to the first comparator

indicating the voltage at the connector is less than the first voltage.
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[0043] In an embodiment the system further comprises a second comparator comprising an
input coupled to the connector and an output to indicate when the voltage at the connector is
less than a second voltage and the control module further comprises a third input coupled to
the output of the second comparator and the output of the control module is electrically
decoupled from the connector in response to the second comparator indicating the voltage at
the connector is less than the second voltage, wherein the second voltage is less than the first

voltage.

[0044] In another embodiment the transceiver module is capable of communicating with
universal serial bus (USB) systems, and the control module further comprises a third input
coupled to the transceiver module to receive an indication when a USB OTG session has
been initiated wherein the output is electrically coupled to the second input in response to
receiving at the third input the indication that a USB on-the-go (OTG) session has been

initiated.

[0045] In yet another embodiment the system comprises a cell phone integrated circuit. In

another embodiment the system comprises a personal data assistant (PDA) integrated circuit.

[0046] A third aspect of the present disclosure comprises detecting a first voltage at a
connector of an integrated circuit wherein at least a portion of the integrated circuit is
operable to be powered through the connector and electrically decoupling a transceiver
module from the connector in response to the first detected voltage having a value greater
than a first voltage value, the transceiver module to send and receive information external the
integrated circuit, wherein electrically decoupling the transceiver module results in the

transceiver being powered down while other portions of the transceiver remain powered.

[0047] Principles regarding the disclosure have been described above in connection with
specific embodiments. However, one of ordinary skill in the art appreciates that one or more
modifications or one or more other changes can be made without departing from the scope of
the invention as set forth in the claims below. Accordingly, the specification and figures are
to be regarded in an illustrative rather than a restrictive sense and any and all such

modifications and other changes are intended to be included within the scope of invention.

[0048] Any one or more benefits, one or more other advantages, one or more solutions to one
or more problems, or any combination thereof have been described above with regard to one

or more specific embodiments. However, the benefit(s), advantage(s), solution(s) to
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problem(s), or any element(s) that can cause any benefit, advantage, or solution to occur or
become more pronounced is not to be construed as a critical, required, or essential feature or

element of any or all the claims.
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WHAT IS CLAIMED IS:

1. A method comprising;:
detecting a first voltage at a connector wherein at least a transceiver module portion of
an integrated circuit is operable to be powered through the connector; and
electrically decoupling the transceiver module from the connector in response to the
first detected voltage having a value greater than a first voltage value, the
transceiver module to send and receive information external the integrated

circuit.

2. The method of claim 1, further comprising:
disabling the operation of the transceiver module in response to the first detected

voltage having a value greater than the first voltage value.

3. The method of claim 1, further comprising:
powering the transceiver module through the connector prior to electrically
decoupling the transceiver and powering the transceiver through a different
connector coupled to a battery in response to the first detected voltage having

a value greater than the first voltage value.

" 4. The method of claim 3, wherein the connector and the different connector are

connectors of the integrated circuit.
5. The method of claim 1, further comprising:

electrically coupling the transceiver module to the connector in response to the first

voltage being less than the first voltage value.

-13-
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6. The method of claim 5 wherein electrically decoupling further comprises electrically
decoupling the transceiver module from the connector in response to the first voltage
being less than a second voltage value, wherein the second voltage value is less than

the first voltage value.

7. The method of claim 1 wherein electrically decoupling further comprises electrically
decoupling the transceiver module from the connector in response to the first detected
voltage being less than a second voltage value, wherein the second voltage value is

less than the first voltage value.

8. The method of claim 1 wherein electrically decoupling the transceiver module results in
the transceiver being powered down while other portions of the transceiver remain

powered.

9. The method of claim 1 further comprising:
electrically coupling a system comprising the connector to an external voltage
reference, wherein the external voltage reference is generated separate from
the system and the first voltage is based upon a voltage of the external voltage

reference.
10. The method of claim 9, wherein the system comprises a mobile phone.

11. The method of claim 9, wherein the system comprises a personal data assistant (PDA).
12. The method of claim 1 wherein the transceiver module is capable of communicating with
universal serial bus (USB) systems and the connector comprises a USB VBUS

connection.
13. The method of claim 12, further comprising;
electrically coupling the transceiver module to the connector in response to a USB on-

the-go (OTG) session being initiated.

14. The method of claim 1, wherein the connector is a connector of the integrated circuit.
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15. A system, comprising:
a connector;
an integrated circuit, comprising,

a transceiver module comprising an input to provide a supply voltage to at
least a portion of the transceiver module;

a first comparator comprising an input coupled to the connector and an output
to indicate when a voltage at the connector is greater than a first
voltage; and

a control module comprising a first input coupled to the output of the first
comparator, a second input coupled to the connector, and an output
coupled to the transceiver module wherein the output is electrically
decoupled from the second input in response to the first comparator
indicating the voltage at the connector is greater than the first voltage,
and the output is electrically coupled to the connector in response to
the first comparator indicating the voltage at the connector is less than

the first voltage.
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16. The system of claim 15, further comprising:
a second comparator comprising an input coupled to the connector and an output to
indicate when the voltage at the connector is less than a second voltage; and
wherein the control module further comprises a third input coupled to the output of
the second comparator and the output of the control module is electrically
decoupled from the connector in response to the second comparator indicating
the voltage at the connector is less than the second voltage, wherein the second

voltage is less than the first voltage.

17. The system of claim 15, wherein the transceiver module is capable of communicating
with universal serial bus (USB) systems, and the control module further comprises a
third input coupled to the transceiver module to receive an indication when a USB
OTG session has been initiated wherein the output is electrically coupled to the
second input in response to receiving at the third input the indication that a USB on-

the-go (OTG) session has been initiated.

18. The system of claim 15, wherein the system comprises a cell phone integrated circuit.

19. The system of claim 15, wherein the system comprises a personal data assistant (PDA)

integrated circuit.
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20. A method comprising:

detecting a first voltage at a connector of an integrated circuit wherein at least a
portion of the integrated circuit is operable to be powered through the
connector; and

electrically decoupling a transceiver module from the connector in response to the
first detected voltage having a value greater than a first voltage value, the
transceiver module to send and receive information external the integrated
circuit, wherein electrically decoupling the transceiver module results in the
transceiver being powered down while other portions of the transceiver remain

powered.
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