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SYSTEM AND METHOD FOR WLAN SIGNAL
STRENGTH DETERMINATION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE 10O RELATED
APPLICATIONS

This application is a Reissue application of U.S. patent

application Ser. No. 10/263,581, filed Oct. 2, 2002, now U.S.
Pat. No. 7,020,442, granted Mar. 28, 2006.

TECHNICAL FIELD

This mvention relates generally to Wireless Local Area
Networks (WLANs), and more particularly, but not

exclusively, provides a system and method for determining
the strength of a WLAN signal.

BACKGROUND

Wireless Local Area Networks (WLANSs), such as Wi-Fi
(IEEE 802.11b), are becoming prevalent throughout the
United States and the world. The WLANs enable computer
users to connect to a network, such as the Internet, without
connecting a cable between their computer and a hard-wired
access point. Therefore, by connecting to a WLAN, com-
puter users can surf the web, access their email, access their
corporate intranets via a virtual private network (VPN), etc.
while on the go without having to carry cables with them and
without having to look for and hook up to wired access
points. Accordingly, WLANs are becoming very popular in
many public areas that portable computer users frequent
including cafes, hotel lobbies, and airport terminals.

To connect to a WLAN, a computer user must turn on his
or her computer, wait for the operating system to load, and
then try to connect to the WLAN. This process can take up to
ten minutes, or longer 1n some cases, and may not lead to
WLAN access since not all locations feature WLAN access
and those featuring WLAN access may not have adequate
coverage 1n all areas, including where a computer user may
be trying to connect. Therefore, an attempt to access a
WLAN may require multiple tries, take up an exorbitant
amount of time, and still not lead to WLAN access.

For example, a computer user may try to connect to a
WLAN 1n a corner of a library. However, that location 1n the
library may not feature adequate coverage to support WLAN
access. Therefore, after spending ten minutes attempting to
access the WLAN, the computer user will discover that that
location of the library does not support WLAN access and
will have to try a different location in the library with no
guarantee ol success.

Therefore, a new system and method 1s needed for deter-
mimng WLAN signal strength.

SUMMARY

The present invention provides a system for determining
WLAN signal strength, such as Wi-F1 signal strength. The
system comprises an antenna capable to recerve an WLAN
radio frequency (RF) signal, a power detector communica-
tively coupled to the antenna and capable of converting the
RF signal into a DC voltage representing the RMS level of
the signal; at least one comparator communicatively coupled
to the detector to compare the DC voltage to a reference
voltage; and an output interface communicatively coupled to
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2

the comparator to indicate WL AN signal strength. The sys-
tem can be implemented in software, 1n circuitry or via other
techniques. Further, the system can be integrated into a
mobile phone, into a WLAN card, or as a standalone device.

The present invention further provides a method for deter-
mining WLAN strength. The method comprises receiving a
WLAN RF signal; converting the received signal to a DC
voltage; comparing the DC voltage to at least one reference
voltage; and outputting the result of the comparison.

Accordingly, the system and method advantageously
ecnables WLAN signal strength without having to boot up a
computer, thereby saving a computer user time, effort, and
battery power.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting and non-exhaustive embodiments of the
present invention are described with reference to the follow-
ing Figures, wherein like reference numerals refer to like
parts throughout the various views unless otherwise speci-

fied.

FIG. 1 1s a diagram 1llustrating a conference room having,
a WLAN access point;

FIG. 2A 1s a diagram 1illustrating a mobile phone having a
system to determine WLAN RF signal strength according to
an embodiment of the invention;

FIG. 2B 1s a block diagram illustrating the mobile phone
of FIG. 2A;

FIG. 3 1s a block diagram illustrating the memory of the
mobile phone of FIGS. 2A and 2B;

FIG. 4 1s a block diagram 1illustrating a voltage data struc-
ture of the memory of FIG. 3;

FIG. 5 15 a flowchart 1llustrating a method of determining,
WLAN RF signal strength;

FIG. 6 15 a circuit diagram illustrating a system to deter-
mine WLAN RF signal strength according to a second
embodiment of the invention; and

FIG. 7 1s a table showing experimental data using the
second embodiment of the invention.

DETAILED DESCRIPTION OF TH.
ILLUSTRATED EMBODIMENTS

L1l

The following description 1s provided to enable any per-
son having ordinary skill in the art to make and use the
invention, and 1s provided in the context of a particular appli-
cation and its requirements. Various modifications to the
embodiments will be readily apparent to those skilled 1n the
art, and the principles defined herein may be applied to other
embodiments and applications without departing from the
spirit and scope of the invention. Thus, the present invention
1s not intended to be limited to the embodiments shown, but
1s to be accorded the widest scope consistent with the
principles, features and teachings disclosed herein.

FIG. 1 1s a diagram illustrating a conference room 100
having a WLAN access point 110. Conference room 100
includes three tables, such as table 120, and twelve chairs,
such as chair 130, and a WLAN access point 110, which 1s
located 1n the right of the room and communicates with a
wireless card 1n a user’s computer via RF signals. Examples
ol access points include Apple’s Airport and 3COM’s Air-
connect wireless system. The range of the RF signal 1s gen-
erally a 50 to 150 meter radius from the WLAN access point
110, but can extend to up to a 300 meter radius in open areas.
Connection speeds range from 1.6 Mbps with OpenAir tech-
nology to 11 Mbps with Wi-F1. Signal strength decreases as
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a function of distance from the access point 110. For
example, signal strength 1s strongest in zone 140. At zone
150, signal strength decreases, thereby enabling data trans-
mission at a lower than the maximum rate. In zone 160,
signal strength decreases further, enabling data transmission
at a further reduced rate. Outside of zone 160, there 1s little
or no signal strength and therefore data transmaission may be
possible at only the minimum rate or possibly not at all.

To access the WLAN wvia the access pomnt 110, a user
boots his/her computer and then logs 1n through a web page
in their Internet web browser. Connection speed to the

WLAN will vary based on distance from the access point
110 and possibly on interference irom other devices.
Conventionally, as a user may not know where the access
point 110 1s physically located, he or she may need to
attempt to log on to the WLAN at different locations 1n
conference room 100. For example, a user may first try to
connect to the WLAN 1n zone 170, which 1s not feasible. The
user may then move into zone 160, where a connection 1s
feasible but the data communication rate may be relatively
low. The user then must move around the room with his or
her laptop on to find an area with a high data communication
rate. If the user moves 1into zone 140, he or she will be able to
connect to the WLAN at a relatively fast rate. Accordingly,
in this example, a user might require several log in attempts
to find a location offering WLAN access at an acceptable
data communication rate.

FIG. 2A 1s a diagram 1illustrating a mobile phone 205
having a system to determine WLAN RF signal strength
according to an embodiment of the invention. In an embodi-
ment of the invention, the system 1n mobile phone 205 can
determine Wi-F1 signal strength. Mobile phone 205 receives
a WLAN RF signal, converts 1t a DC voltage, compares the
DC voltage to at least one reference voltage, and outputs the
results of the comparison on display 280. The results 1ndi-
cate signal strength and can be displayed in any format
including a number corresponding to signal strength, colors
corresponding to signal strength, text indicating signal
strength and/or a bar corresponding to signal strength, efc.
Alternatively, results can be output aurally.

Accordingly, a user can use the mobile phone 2035 to
determine WLAN strength before attempting to log on, to
the WLAN wvia his or her computer. For example, a user can
walk around conference room 100 with his or her mobile
phone 205 and view display 280 to find the strongest signal
strength. Upon finding the strongest signal strength in zone
140, the user can boot his or her computer and log 1n to the

WLAN at the maximum data communication rate in zone
140.

FIG. 2B 1s a block diagram 1llustrating the mobile phone
205 (FIG. 2A). Phone 205 ncludes a wireless transcerver
210 capable to wirelessly communicate with wireless net-
works via cell sites; a memory device 260, such as such as a
magnetic disk, Random Access Memory (RAM), Flash
Memory or other memory device or combination thereof; a
processor 250, such as an ARM 7 microprocessor or a
Motorola 68000 microprocessor; a WLAN detector 240,
such as an Analog Devices AD8361 or an Analog Devices
ADRS8313; an Analog to Digital Converter (ADC) 245 com-
municatively coupled to WLAN detector 240; a display 280;
and an mput device 290, all interconnected for communica-
tion by a system bus 270. In addition, wireless transceiver
210 1s communicatively coupled to antenna 200.

Transceiver 210 can wirelessly transmit and receive voice
data via wireless networks such as GSM. The transceiver
210 comprises a transmitter 220 for transmitting voice data
and a recerver 230 for receiving voice data.
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WLAN detector 240 receives WLAN RF signals from
access point 110 via antenna 200 and converts the WLAN
RF signal into a DC voltage representing the RMS of the
WLAN RF signal. ADC 245 then converts this DC voltage
into a digital value for analysis by the processor 250 and
engines stored i memory 260, as will be discussed further
below.

Processor 250 executes engines stored in memory 260 to
compare the digitized DC voltage that 1s output from the
WLAN detector 240 via the ADC 245 to at least one refer-
ence voltage. In addition, the engines 1n memory 260 also
output results of the comparison on display 280 to indicate
WLAN signal strength. Memory 260 will be discussed 1n
turther detail in conjunction with FIG. 3 below.

Display 280 comprises a LCD display or other device for
displaying data and displays WLAN RF signal strength.
Input 290 includes a numeric keypad, a keyboard and/or
other input device and enables a user to activate the WLAN
detector 240.

In an alternative embodiment of the mmvention, a system
comprising antenna 200, WLAN detector 240, ADC 245,
display 280, processor 250 and memory 260, communica-
tively coupled together via a system bus, can form a standa-
lone WLAN RF signal strength detection system or be inte-
grated 1nto any other device, such as a WLAN card.

FIG. 3 1s a block diagram 1illustrating the memory 260 of
the mobile phone 205 (FIGS. 2A and 2B). Memory 260
includes a WLAN detection engine 300, a voltage data struc-
ture 310, and an interface engine 320. WLAN detection
engine 300 includes a comparator engine that compares the
digitized DC voltage output from the WLAN detector 240
via the ADC 245 to at least one reference voltage in the
voltage data structure 310. The voltage data structure 310 1s
a data structure, such as a table, that holds at least one refer-
ence voltage that corresponds to a WLAN RF signal strength
level. Corresponding to each reference voltage 1n data struc-
ture 310 1s an output field indicating text to output once a
reference voltage 1s met. Alternatively, the output field may
indicate other data besides text to output. Voltage data struc-
ture table 310 will be discussed 1n turther detail 1n conjunc-
tion with FIG. 4 below.

Interface engine 320 displays, via display 280, data indi-
cating the strength of the recetved WLAN RF signal. The
data indicating signal strength 1s based on the result of the
comparison by WLAN detection engine 300 and can be dis-
played 1n a multitude of formats including a number corre-
sponding to signal strength, colors corresponding to signal
strength, text indicating signal strength and/or a bar corre-
sponding to signal strength, etc. In an alternative embodi-
ment of the invention, the interface engine 320 can output a
sound corresponding to the signal strength via a speaker (not
shown). For example, signal strength could be represented
by rate of repetition of the sound, the pitch of the sound,
and/or the volume of the sound, etc.

FIG. 4 1s a block diagram illustrating the voltage data
structure 310 of the memory 260 (FIG. 3). In one embodi-
ment of the data structure 310, the voltages stored include
0.7 volts corresponding to a weak signal strength of at least
about —65 dBm; 0.9 volts corresponding to a medium signal
strength of at least about -55 dBm; and 1.1 volts correspond-
ing to a strong signal strength of at least about —45 dBm.
These voltage levels are based on using an Analog Devices
ADR8313 as the WLAN detector 240. Different devices may
require different reference voltage levels 1n voltage data
structure 310. In an embodiment of the imvention, voltage
data structure 310 may include fewer or additional reference
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voltages to decrease or increase signal strength measurement
accuracy respectively. The data structure 310 also includes
an output field containing text for each reference voltage.
This text can be output whenever the digitized voltage 1s
greater than a reference voltage. Alternatively, other visual

and/or aural output mechanisms can be used and represented
in the output field.

FIG. 5 1s a flowchart 1illustrating a method 500 of deter-
mimng WLAN signal strength. Method 500 can be repeated
continuously until stopped by a user. First, a WLAN RF
signal, such as a Wi-Fi1 signal, i1s recerved (510) from an
access point, such as access point 110. In an embodiment of

the invention, antenna 200 recerves (510) the WLAN RF
signal. After recerving (510), the WLAN RF signal 1s con-
verted (520) mto a DC voltage. In an embodiment of the
invention, WLAN detector 240 can perform the conversion
(520). After conversion (520), the DC voltage 1s digitized
(530) 1nto a digital value.

After digitization (530), the digital value 1s compared
(5340) with reference voltages corresponding to signal
strength. In an embodiment of the mvention, the WLAN
detection engine 300 can perform the comparison (340) by
comparing (540) reference voltages in voltage data structure
310. Based on results of the comparison (540), data 1s output
(550) corresponding to the signal strength. In an embodi-
ment of the invention, the interface engine 320 outputs (550)
the data, which can be visual and/or aural. For example, i
the digitized data 1s at least 0.7 V, then interface engine 320
displays a single bar on display 280 indicating weak WLAN
RF signal strength. I1 the digitized data 1s at least 0.9 V, then
interface engine 320 display two bars on display 280 indicat-
ing medium WLAN RF signal strength. If the digitized data
1s at least 1.1 V, then interface engine 320 displays 3 bars on
display 280 indicating strong WLAN RF signal strength.
The method 500 then ends.

FIG. 6 1s a circuit diagram 1llustrating a system 600 to
determine WLAN RF signal strength according to a second
embodiment of the mvention. In an embodiment of the
invention, system 600 1s integrated into a WLAN card. In
another embodiment of the invention, system 600 1s a stan-
dalone device integrated onto 5.5 ¢cm by 3 ¢cm board that
draws less than 20 mA from a 2.75V power source, such as a
battery. In another embodiment, system 600 i1s integrated
with a mobile phone. It will be appreciated by a person of
ordinary skill in the art that system 600 can be integrated
with any type device.

A battery 605 supplies 2.75V to system 600. Coupled to
the battery 1s switch 610, which enables a user to turn on
system 600 and supply power from battery 605 to the system
600. A regulator 612, such as a National Semiconductor
LP2980AIMx-2.8 Micropower 50 mA Ultra Low-Dropout
Regulator, regulates the power supply from battery 6035. A
WLAN chip antenna 615, such as a Mitsubishu Materials
Corporation AHD1403-2445T01 surface mountable dielec-
tric chip antenna, receives a WLAN RF signal from an

access point, such as access point 110. Return loss on
antenna 613 1s generally about —-12 dB 1n the 2.4-2.5 GHz

band. A band-pass filter 620, such as a Toko TDFS8A-2450T
mimature band-pass filter, 1s coupled to the antenna 613. In
an embodiment of the invention, band-pass filter 620 has a 2
dB insertion loss 1n the 2.4-2.5 GHz band. Attenuation at 1.9
GHz 1s about 40 dB.

A WLAN detector 625, such as an Analog Devices
ADR8313, 1s coupled to the band pass filter 620. The detector
6235 converts a modulated WLAN RF signal at 1ts differential
input 2 and 3 to an equivalent decibel-scaled voltage value at
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its DC voltage output 8. Three Operational Amplifiers
(OPAMPs) 630, 635, and 640 are each coupled to the DC

voltage output 8 of the WLAN detector 625 and receive the
voltage at an mvert pin. An example of a suitable OPAMP

for use with an embodiment of the invention 1s a National
Semiconductor LMV32].

Each OPAMP 630, 635, and 640 has a non-invert pin set
to a reference voltage that 1s compared with the decibel-

scaled value from DC voltage output 8. Specifically,
OPAMP 630 has a non-invert pin set to 0.7V, OPAMP 635

has a non-mvert pin set to 0.9V, and OPAMP 640 has a
non-invert pin set to 1.1V. The OPAMPs 630, 635, and 640

act as comparators and compare the DC voltage output from
the WLAN detector 625 with a reference voltage at their
respective non-nvert pins.

In particular, OPAMP 630 compares the DC voltage out-
put with 1ts non-invert pin set to 0.7V. If the DC voltage
output 1s greater than 0.7V, which corresponds with a
WLAN RF signal being greater than about —65 dBm, the
OPAMP 630 outputs a true signal. If the DC voltage output
1s less than 0.7V, then the OPAMP 630 outputs a false signal.

OPAMP 635 compares the DC voltage output with 1ts
non-invert pin set to 0.9V. It the DC voltage output 1s greater
than 0.9V, which corresponds with a WLAN RF signal being
greater than about —55 dBm, the OPAMP 6335 outputs a true
signal. If the DC voltage output 1s less than 0.9V, then the
OPAMP 635 outputs a false signal.

OPAMP 640 compares the DC voltage output with 1ts
non-invert pin set to 1.1V. It the DC voltage output 1s greater
than 1.1V, which corresponds with a WLAN RF signal being
greater than about —45 dBm, the OPAMP 640 outputs a true
signal. If the DC voltage output 1s less than 1.1V, then the
OPAMP 640 outputs a false signal.

CMOS timers 643, 650, and 635 are coupled respectively
to OPAMPs 630, 635, and 640. Coupled to CMOS timers
645, 650, and 655 are green LEDs 660, 665, and 670 respec-
tively. An example of suitable CMOS timer for use with an
embodiment of the mmvention 1s a National Semiconductor
LMCS555 CMOS timer. If a CMOS timer receives a true
signal from an OPAMP, the timer will output a 0.3 second
high voltage pulse causing the LED coupled to the CMOS
timer to 1lluminate.

For example, 11 the WLAN RF signal 1s about -65 dBm
(1.e., WLAN detector 625 outputs a voltage of 0.7V),
OPAMP 630 will send a true signal to CMOS timer 645,
which 1 turn will send a 0.3 second high voltage pulse to
LED 660, which will illuminate. If the WLAN RF signal 1s
about —45 dBm (1.e., WLAN detector 623 outputs a voltage
of 1.1V), then OPAMP 630 will send a true signal to CMOS
timer 645, which 1n turn will send a 0.3 second high voltage
pulse to LED 660, which will illuminate. In addition,
OPAMP 635 will send a true signal to CMOS timer 650,
which in turn will send a 0.3 second high voltage pulse to
LED 665, which will 1lluminate. Further, OPAMP 640 will
send a true signal to CMOS timer 6535, which in turn waill
send a 0.3 second high voltage pulse to LED 670, which will
also i1lluminate. Accordingly, 1f the WLAN RF signal 1s
weak, then only LED 660 will 1lluminate. If the WLAN RF
1s of medium strength, then LED 660 and LED 665 will
illuminate. If the WLAN RF signal 1s strong, then LED 660,
665, and 670 will all 1lluminate. It there 1s no WLAN RF
signal, or the WLAN RF signal 1s extremely weak, then no
LEDs will 1lluminate.

It will be appreciated by one of ordinary skill 1n the art
that the aural devices in place of or 1n addition to LEDs 660,
665, and 670 may be used. Further, 1t will be appreciated that

tewer or additional OPAMPs, CMOS timers, and LEDs may
be used.
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FIG. 7 1s a table showing experimental data using the
second embodiment of the invention. To test system 600, the
system 600 was hooked up to a 3.0V power supply. To gen-
crate the WLAN RF signals, an Anristu Signal Generator

coupled to a quarter-wavelength antenna was used. As power
increased from -65 dBm to =20 dBm, the number of LEDs

1lluminated increased from 1 LED to 3 LEDs at 2400 GHz
and 2450 GHz. At 2500 GHz and -65 dBm, no LEDs were

1lluminated.

When system 600 was tested at locations featuring
WLAN service, the system 600 generally had 3 LEDs 1llu-

minated 1nside the location. At the entranceway (outside of
the location), 2 LEDs were generally illuminated. At 3-35
meters outside of the location, only 1 LED was generally
illuminated. At about 10 meters outside of the location, no
LEDs were 1lluminated.

The foregoing description of the illustrated embodiments
of the present invention 1s by way of example only, and other
variations and modifications of the above-described embodi-
ments and methods are possible 1n light of the foregoing
teaching. For example, an aural output device can be used in
place of a visual display device. Further, components of this
invention may be implemented using a programmed general
purpose digital computer, using application specific inte-
grated circuits, or using a network of iterconnected conven-
tional components and circuits. Connections may be wired,
wireless, modem, etc. The embodiments described herein
are not mtended to be exhaustive or limiting. The present
invention 1s limited only by the following claims.

What 1s claimed 1s:

1. A method, comprising;:

receiving a WLAN RF signal;

converting the WLAN RF signal to a voltage proportional
to the signal;

comparing the voltage to a first reference voltage;

outputting data corresponding to WLAN RF signal
strength 11 the voltage 1s greater than the first reference
voltage;

comparing the voltage to a second reference voltage; and

outputting additional data corresponding to WLAN RF
signal strength 11 the voltage 1s greater than the second
reference voltage.

2. The method of claim 1, wherein the outputting includes
outputting visual data.

3. The method of claim 1, wherein the outputting includes
causing at least one LED to i1lluminate.

4. The method of claim 1, wherein the outputting includes
emitting a sound corresponding to WLAN RF signal
strength.

5. The method of claim 1, further comprising

comparing the voltage to a third reference voltage; and

outputting further data corresponding to WLAN RF si1gnal
strength 11 the voltage 1s greater than the third reference
voltage.

6. The method of claim 1, wherein the WLAN RF signal
includes a Wi-Fi1 signal.

7. A WLAN RF signal strength determination system,
comprising:

means for recerving a WLAN RF signal;

means for converting the WLAN RF signal to a voltage
proportional to the signal;

means for comparing the voltage to a {irst reference volt-
age;

means for outputting data corresponding to WLAN RF
signal strength i the voltage 1s greater than the refer-
ence voltage;
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means for comparing the voltage to a second reference
voltage; and

means for outputting additional data corresponding to
WLAN RF signal strength 11 the voltage 1s greater than
the second reference voltage.
8. A computer-readable medium having stored thereon
instructions to cause a computer to execute a method, the
method comprising:

converting a recetved WLAN RF signal to a voltage pro-
portional to the signal;

digitizing the converted voltage;

comparing the digitized voltage to a first reference volt-
age,
outputting data corresponding to WLAN RF signal

strength 11 the digitized voltage 1s greater than the first
reference voltage;

comparing the digitized voltage to a second reference
voltage; and

outputting additional data corresponding to WLAN RF
signal strength 11 the voltage 1s greater than the second
reference voltage.

9. The computer-readable medium of claim 8, wherein the
outputting includes outputting visual data.

10. The computer-readable medium of claim 8, wherein
the outputting includes causing at least one LED to 1llumi-
nate.

11. The computer-readable medium of claim 8, wherein
the outputting includes emitting a sound corresponding to
WLAN RF signal strength.

12. The computer-readable medium of claim 8, the
method further comprising,

comparing the voltage to a third reference voltage; and

outputting further data corresponding to WLAN RF signal
strength 1f the voltage 1s greater than the third reference
voltage.
13. The computer-readable medium of claim 8, wherein
the WLAN RF signal includes a Wi-Fi signal.
14. A WLAN RF signal strength determination system,
comprising;

an antenna capable to receive WLAN RF signals;

a WLAN detector, coupled to the antenna, capable to con-
vert a recetved WLAN RF signal mto a DC voltage
proportional to the strength of the WLAN RF signal;

an operational amplifier, coupled to the WLAN detector,
capable to emit a signal if the DC voltage 1s greater than
a first reference voltage;

a timer, coupled to the operational amplifier, capable to
emit a high voltage pulse upon receipt of a signal {from
the operational amplifier;

a LED, coupled to the timer, capable to emit a light upon
receipt of the high voltage pulse from the timer;

a second operational amplifier coupled to the WLAN
detector, capable to emit a signal if the DC voltage 1s
greater than a second reference voltage that 1s higher
than the first reference voltage;

a second timer, coupled to the second operational
amplifier, capable to emit a high voltage pulse upon
receipt of a signal from the second operational ampli-
fier; and

a second LED, coupled to the second timer, capable to
emit a light upon receipt of the high voltage pulse from
the second timer.

15. The system of claim 14, wherein the WLAN RF si1gnal

includes a Wi-F1 signal.
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16. The system of claim 14, further comprising:

a third operational amplifier coupled to the WLAN
detector, capable to emit a signal if the DC voltage 1s
greater than a third reference voltage that 1s higher than
the second reference voltage;

a third timer, coupled to the third operational amplifier,
capable to emit a high voltage pulse upon receipt of a
signal from the third operational amplifier; and

a third LED, coupled to the third timer, capable to emit a

light upon receipt of the high voltage pulse from the
third timer.

17. A wireless local area network (WLAN) radio fre-
quency (RE) signal strength determination system, the sys-
fem comprising.

an antenna configured to receive a WLAN RF signal;

a power detector coupled to the antenna and configured to

convert the WLAN RE signal into a direct current (DC)
voltage, wherein the DC voltage is proportional to a
strength of the WLAN RF signal;

a comparator coupled to the power detector and config-
ured to emit a first signal if the DC voltage is greater
than a first reference voltage and a second signal if the
DC voltage is greater than a second reference voltage;
and

an output interface coupled to the comparator and config-
ured to indicate the strength of the WLAN RF signal.

18. The system of claim 17, wherein at least one of the
power detector, the comparator, or the output interface is
integrated into a WLAN card.

19. The system of claim 17, wherein at least one of the
power detector, the comparator, or the output interface is
integrated into a mobile phone.

20. The system of claim 17, wherein the output interface
indicates the strength of the WLAN RF signal through one or
movre bars.

21. The system of claim 17, wherein the output interface
indicates the strength of the WLAN RF signal through one or
morve light emitting diodes, one or more colors, text, or one
OF more sounds.

22. The system of claim 17, further comprising an analog-
to-digital converter configured to convert the DC voltage
into a digital value, and further whevein the comparator
emits the first signal if the digital value is greater than the
first rveference voltage and the second signal if the digital
value is greater than the second reference voltage.

23. A mobile phone comprising:

a receiver configured to rveceive a wireless local area net-

work (WLAN) radio frequency (RF) signal;

a converter coupled to the rveceiver and configured to con-
vert the WILAN RFE signal into a divect current (DC)

voltage;
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a processor coupled to the converter and configured to
compare the DC voltage to a first reference voltage and
a second reference voltage,; and

a display coupled to the processor and configured to out-
put a result of the comparison of the DC voltage to the
first reference voltage and the second reference voltage,

whevrein the vesult comprises a strength of the WLAN
RF signal.

24. The mobile phone of claim 23, further comprising an
analog-to-digital converter configured to convert the DC
voltage into a digital value.

25. The mobile phone of claim 24, wherein the processor
compares the digital value to the first veference voltage and
the second reference voltage.

26. A computer-readable medium having computer-
readable instructions stoved thereon, wherein, upon execu-
tion by a processor, the computer-readable instructions are
configured to cause the processor to:

convert a received wireless local area network (WLAN)
radio frequency (RF) signal into a direct curvent (DC)

voltage, wherein the DC voltage is proportional to the
WILAN RF signal;

compare the DC voltage to a first reference voltage and a
second reference voltage;

generate a first signal if the DC voltage is greater than the
first veference voltage, wherein the first signal repre-

sents a first strength of the WLAN RF signal; and

generate a second signal if the DC voltage is greater than
the second reference voltage, wherein the second signal
represents a second strvength of the WLAN RF signal.
27. The computer-readable medium of claim 26, wherein
the processor is further caused to output the first signal to a
display.
28. The computer-readable medium of claim 27, wherein

the display indicates the first strength of the WLAN RF sig-

nal through one or more bars, one or more light emitting
diodes, one or more colors, text, or one or more sounds.

29. The computer-readable medium of claim 26, wherein
the processor is further caused to:

convert the DC voltage into a digital value;

generate the first signal if the digital value is greater than
the first veference voltage; and

generate the second signal if the digital value is greater
than the second reference voltage.
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