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[0059] According to embodiments of the present invention, power consumption of a wireless communications device, such as the exemplary wireless device of FIG. 1 (element 
110) and FIG. 2 (discussed below), can be lowered by distributing management functions between a host module with a primary processor and a wireless communications 
module with a secondary processor. In an embodiment, the wireless communications module may perform network discovery and connection management functions. Offloading 
these tasks from the primary processor of the host module to the secondary processor of the wireless communications module can be used to lower power consumption. In 
particular, the host module may use a lower power mode or be turned off altogether for periods of time, resulting in lower overall system power consumption. 

[0060] In addition, when network discovery and connection management functions are offloaded to a wireless communications module, the 
wireless communications module can be configured to assist the host module with power management functions. In particular, the wireless 
communications module can assist the host module in making power management decisions regarding system components, including a host bus 
controller and/or a communications port controller at the wireless communications module itself. For example, the wireless communications 
module can assist the host module to make power management decisions when no network is discovered, when no data is available (excluding 
management packets), and in the smart adaptive scan mode (described below). 

[0061]  Further, offloading network discovery and connection management functions to the wireless communications module allows higher-level applications running on the 
primary processor to quickly switch between networks, when necessary. In an embodiment, a "background scan" is used at the wireless communications module even when 
the system is associated with a network, so that the overall system (that is, the wireless device) always has full awareness of all available network connections. 



[0062]  FIG. 2 is a block diagram of an exemplary wireless device 110, which may for example be a WiFi device or a 
WiFi enabled device, a Bluetooth or Bluetooth enabled device, a cell phone, or other wireless device. Exemplary 
wireless device 110 may comprise an exemplary host device 205 and an exemplary wireless communications module 
230 which may also be known as exemplary dongle 230. Host 205 and wireless communications module 230 are 
coupled by an exemplary bus 225. Bus 225 enables signal and data communications between host 205 and wireless 
communications module 230. Host 205 and wireless communications module 230 may also be coupled by an 
exemplary general purpose input/output (GPIO) connection 227, which may use less power than bus 225, and possibly
provide slower data communications rates than bus 225. GPIO 227 may be used, among other purposes, for enabling a 
wake-up or power-up signal from wireless communications module 230 to host 205 and/or bus 225 and vice-versa, if 
any of host 205, wireless communications module 230, and/or bus 225 have been previously powered-down. 

[0072]  In an embodiment of the present system and method, MAC 245 or dongle CPU 250 are specifically configured to be electronics which draws less power than host 
CPU 210 of host 205. For example, in one embodiment of the present system and method, dongle CPU 250 may be implemented with a microprocessor which is less complex
or has a simpler architecture than host CPU 210. For example, dongle CPU 250 may be smaller in physical size, have fewer transistors, have smaller on-board cache memory 
and/or fewer cache levels, have fewer pipelines, have a narrower internal bus width, have fewer microprocessor cores, or have other architectural and design differences as 
compared with host CPU 210. The different architecture results in overall reduced power consumption for dongle CPU 250 as compared with host CPU 210 based on suitable 
comparisons (for example, a comparison of the power consumed by each CPU when performing the same, substantially similar, or analogous processing tasks).



[0080]  FIG. 3 illustrates an exemplary general method 300 for network connection and power management on a
wireless device 110 which employs a wireless communications module 230 coupled with a host 205. 

[0094]  Further in response to detecting a task-related 
change in the network environment at step 345, method 
300 may continue with power management step 360. 
Power management step 360 is discussed further below 
in conjunction with method 400 of FIG. 4. 



[0108]  At step 415 a determination is made as to whether a power recommendation should be made or whether a power 
policy should be implemented. The exact decision will depend upon a specific task and a specific environmental change. 
For example, if the task is to detect that no network connection is available after a period of time in which there has been 
a network connection available, the power policy or power recommendation may be to power down certain chips which 
support communications tasks. Similarly, if a determination is made that a network connection is now available after a 
period of time when a network connection was not available, the power policy or power recommendation may be to 
deliver power or increase power delivery to certain components which perform certain communications task.



[0121]  FIG. 5 is a flowchart of an exemplary method 500 for network scanning and association according to an embodiment of the present invention. 
A preferred network scan includes scanning for networks 130 from a list of preferred networks, where the list of preferred networks may be defined or
configured by the host module. Exemplary method 500 is performed by wireless communications module 230. 

[0139]  The pre-defined rules may pertain to any number of factors 
including, for example and without limitation: the quality or speed 
of the available network connections, available battery power, 
historical information on the quality of network connections, 
connection security level, and other factors. Such rules may be 
defined in whole or in part by rules built into a non-volatile 
memory 240 of wireless communications module 230....

[0136]  Step 548 includes 
selecting a network 130 to
associate with (from the 
one or more discovered 
networks) based on 
switching criteria. The 
switching criteria may 
include: the priority 
criteria received in the 
search task in step 510; 
and pre-defined rules to 
control the switching of 
the system between 
networks 130.



[0144] FIG. 6 is a flowchart of an exemplary method 600 for background network scanning and association according to an embodiment of the present invention. A background
scan may be used by a management application 258 at wireless communications module 230 to continue to scan for networks even when wireless device 110 is associated with 
a network 130. This allows management application 258 to automatically switch between networks 130 based on switching criteria (for example, the ordered preference list, 
other network preference criteria, signal strength, link speed, network, security, and/or other criteria) set by host 205. Further, this allows management application 258 to report 
to host 205 the availability of networks 130 (both from within or outside the preferred list of networks) or the disappearance of networks 130 from the preferred list, thereby 
enabling host 130 to make intelligent network association decisions. 



[0174]According to further embodiments of the present invention, the management application at wireless communications module 230 enables an 
adaptive scanning algorithm, which may enables wireless system 110 to conserve energy. In a scanning algorithm embodiment 700, illustrated in FIG. 
7, adaptive scanning algorithm 700 includes performing directed network scans according to adaptively variable frequencies. (The term "frequency", as 
used in the present context, refers to a "frequency in time" of performing a step or action pertaining to network scanning, and not "frequency" as a 
"measure of repetitions of cycles of a radio wave".) 










