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MOBILE WIRELESS COMMUNICATIONS DEVICE HAVING NFC SENSOR
AND MAGNETIC SENSOR AND ASSOCIATED METHODS

Abstract of the Disclosure

A mobile wireless communications device (30)

includes a near field communications (NFC) device (32),
and a magnetic sensor (31). A processor (33) 1s coupled

to the NFC device and the magnetic sensor, and 1s

switchable between an active mode and an i1dle mode based

upon the magnetic sensor. The processor 1s configured to

remalin 1n the active mode based upon communication via

e

the NFC device irrespective of the magnetic sensor.
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MOBILE WIRELESS COMMUNICATIONS DEVICE HAVING NFC SENSOR AND
MAGNETIC SENSOR AND ASSOCIATED METHODS

Technical Field

B

- N

[0001] The present disclosure relates to the field of
mobile wireless communications devices, and, more
particularly, to mobile wireless communications having NFC

sensors and magnetic sensors.

Background

[0002] Mobile wireless communilications systems continue to

grow 1n popularity and have become an integral part of both

personal and business communications. For example, cellular
telephones allow users to place and recelve voice calls almost
anywhere they travel. Moreover, as cellular telephone

p—

technology has 1increased, so too has the functionality of

cellular devices and the different types of devices available

to users. For example, many cellular devices now 1incorporate

personal digital assistant (PDA) features such as calendars,
address books, task lists, etc. Moreover, such multi-function

devices may also allow users to wirelessly send and receilve

electronlic mail (emall) messages and access the Internet via a

cellular network and/or a wireless local area network (WLAN),

for example.

[0003] Some cellular devices 1ncorporate contactless
card technology and/or Near Field Communication chips.
Near Field Communication technology 1s commonly used
for contactless short-range communications based on
radio frequency identification (RFID) standards, using

magnetic field induction to enable communication
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petween electronic devices, including mobile wireless
communications devices. These short-range applications

include payment and ticketing, electronic keys,

identification, device set-up service and similar
information sharing. This short-range high frequency
wlreless communication technology exchanges data

between devices over a short distance, such as only a

few centimeters.

[0004] In devices with multiple means of wireless
communications, 1ssues may sometimes arlse when a
signal intended for one wireless recelver 1s received
and acted upon by another wireless receiver. This may

lead to the device functioning 1in an undesired manner.

As such, further advances 1n mobilile wireless

communications device technology are still needed.

Brief DescriEtion of the Drawings

[0005] FIG. 1 is a block diagram showing a mobile wireless

communications device of the present disclosure 1n proximity

to and communicating with another mobile wireless

communications device via near field communications (NFC).

[0006] FIG. 2 1s a more detailed block diagram showing a

.

mobile wireless communications device of the present

disclosure in proximity to and communicating with another

mobile wireless communications device via near field

communications (NFC).
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[0007] FIG. 3 is a flowchart illustrating a method of

operating a moblle wireless communications device according to

the present disclosure.

[0008] FIG. 4 1s a schematic block diagram illustrating

P

components of a mobile wireless communications device 1n

accordance with an example embodiment of the present

disclosure.
Detailed DescriEtion
[0009] The present description 1s made with reference to

the accompanying drawings, 1n which various embodiments are

P

shown. However, many different embodiments may be used, and

thus the description should not be construed as limited to the

embodiments set forth herein. Rather, these embodiments are

provided so that this disclosure will be thorough and

complete. Like numbers refer to like elements throughout, and
prime notation 1s used to indicate simlilar elements or steps
in alternative embodiments.

[0010] Generally speaking, a mobile wilreless communicatilons

device may include a near field communications (NFC) device,
and a magnetic sensor. A processor may be coupled to the NEC
device and the magnetic sensor, and may be switchable between

an active mode and an 1dle mode based upon the magnetic

sensor. The processor may be configured to remain 1n the

active mode based upon communication via the NFC device

irrespective of the magnetic sensor.

[0011] This mobile wireless communications device
advantageously allows the processor to switch to the i1dle mode
based upon the magnetic sensor detecting a magnetic source,

such as when the mobile wireless communications device 18
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placed 1nto a holster having a magnet, while not inadvertently
switching to the i1idle mode when “swiped” near another mobile
wilreless communications device (and thus, a magnet in the

P

speaker of that device) to perform NFC communications.

[0012] As wlll be readily understood by those of skill in

the art, the NFC device has a greater operating range than an

F

operating range of the magnetic sensor. Therefore, the NFC

device can detect NIFC signals at a greater distance than the
magnetic sensor can detect magnetic signals.

[0013] The magnetic sensor may be configured to generate an

-

1dle signal based upon detection of a magnetic source, and the

processor may be switchable between the active mode and the

1idle mode based upon the idle signal. The processor may be

configured to remain 1in the active mode based upon

communication via the NFC device irrespective of idle signal.

[0014] In addition, a display may be coupled to the
processor, and the processor may be configured to activate the

display when 1n the active mode, and to deactivate the display

when 1in the i1dle mode. The processor may be configured to

operate according to a first device i1indication profile while
1n the active mode, and to operate according to a second
device 1ndication profile while in the i1dle mode.

[0015] Flurther, an input device may be coupled to the

processor, and the processor may be configured to cooperate

wlth the input device to perform at least one device function
when 1n the active mode, and to ignore the input device when
1n the idle mode. The active mode may be a high power
consumption mode, and the i1dle mode may be a low power

consumption mode.
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[0016] A portable housing may carry the NFC device, the
magnetic sensor, and the processor. Additionally, a cellular
transcelver may be coupled to the processor and configured to

perform at least one cellular communications function.

F
—

[0017] A method aspect may be directed to a method o:

operating a mobille wireless communications device comprising a

near field communications (NFC) device, a magnetic sensor, a
processor coupled to the NFC device and the magnetic sensor,
and belng switchable between an active mode and an 1idle mode
based upon the magnetic sensor. The method comprises causing
the processor to remain 1n the active mode based upon

P

communication via the NFC device 1rrespective of the magnetic

Sensor.
[0018] With initial reference to FIG. 1, a communications

system 5 including a mobilile wireless communications device 30

according to the present disclosure 1s now described. Here,

the mobilile wireless communications device 30 includes a

portable hosing 34 carrying a processor 33 that i1s coupled to

a magnetic sensor 31 and a NFC device 32. The processor 33 1s

swltchable between an active mode and an 1dle mode. In some

applications, the active mode 1is a high power consumption

mode, and the idle mode 1s a low power consumption mode. AS

will be explained below, the active mode may 1include fully

powering other components of the mobile wireless

communications device 30, while the idle mode may 1nclude
deactivating such components. Additionally, the active mode
may include operating the processor 33 at a peak clock speed,

while the idle mode may include operating the processor at a

slower clock speed.
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[0019] The magnetic sensor 31 may be a Hall effect sensor,
for example, and 1s used to detect a magnetic source. A holster
may be used to carry the mobile wireless communications device
30, and may 1nclude a permanent magnet therein. When mobile
wireless communications device 30 1s placed in the holster, and
thus adjacent the permanent magnet, the magnetic sensor 31
senses the magnet, and the processor 30 then switches to the

1dle mode to conserve power.

[0020] With respect to the NFC device 32, Near Field

P

Communication (NFC) technology 1s an extension of the ISO 14443

proximity-card standard as a contactless card, RF ID standard

that i1ncorporates the interface of a smart card and a reader

into one device. A NFC device typically 1includes an NFC

integrated circuit (IC) chip that communicates with both

existing ISO 14443 smart cards and readers and other NFC devices

and is compatible with any existing contactless i1nfrastructure.

The NFC IC chips use magnetic field induction where two loop
antennas are located near each other and form an air-core
transformer. The technology operates on the unlicensed radio

frequency ISM band of about 13.56 MHz and has a bandwidth of

about 2 MHz. The working distance is usually about 0 to 20

centimeters and a user of the NFC device touches another NEC

device or tag to initiate communication, with data rates ranglng

from 106 to about 424 kbit/s. Further details are set forth in

the Mobile NFC Technical Guidelines, Version 2.0, November 2007
by GSMA.

[0021] The communications system 5 also includes a second
mobile wireless communications device 10. This second mobile

wireless communications device 10 includes a speaker having a
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magnet 11 therein, as well as a NFC device 12. The second

mobile wireless communications device 10 1s configured to

communicate with the first mobile wireless communications

device 30 via the NFC device 12.

[0022] Turning back to the first mobile wireless

communications device 30, the processor 33 is configured to

remain in the active mode based upon NFC communications

irrespective of the magnetic sensor. Therefore, so long as the

first mobile wireless communications device 30 is engaged 1n

NFC communications with the second mobile wireless
communications device 10, the processor 33 will not switch to

the idle mode, despite the magnetic sensor 31 detecting a

magnetic source (e.g. the magnet 11 in the speaker of the

second mobile wireless communications device 10).
[0023] Since NFC communications take place with the
participating devices in close proximity to each other, the

F

design of the mobile wireless communications device 30 helps

eliminate a situation where the magnetic sensor 31 detects the
magnet 11 in the speaker of the second mobile wilreless
communications device 10, the processor 33 then mistakenly
interprets this as meaning the device has been placed 1n a
holster, and switches into the idle mode at an undesired time.
Existing mobile wireless communications devices may be subject

to such an issue, which would prove frustrating to a user.

[0024] With reference to FIG. 2, a more detailed embodiment

F

of the communications system 5’ is now described. Here, the

first mobile wireless communications device 30’ also i1ncludes

a cellular transceiver 36’, display 34’, and input device 335’

coupled to the processor 33’. The processor 33’ is configured

to cooperate with the cellular transceiver 36’ for performing
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cellular communilications, such as placing or receiving volice
calls.

[0025] The display 34’ may be a typical liquid crystal

display (LCD) or organic light emitting diode display (OLED),

as will be appreciated by those of skill in the art. The 1input

device 35’ may be formed from one device, such as a keypad,

putton, touch sensor, thumbwheel, or trackball, or may be

formed from a plurality of such devices. In addition, the

display 34’ may be a touch sensitive display, and may function

as all or part of the 1nput device 35’.

[0026] Here, the processor 33’ 1s configured to activate
the display 34’ when 1n the active mode, but to deactivate the

display when 1n the 1dle mode. In addition, the processor 33’

1is configured to operate according to a first indication

profile when 1in the active mode, and to operate according to a

second indication profile when in the i1dle mode. An indication

profile specifies how the mobile wireless communications

device 30’ 1ndicates a user of incomlng messages, e-mails, and

volce calls. For example, an indication profile may specify

that incoming volce calls are 1ndicated by the playing of an

audible ring tone, or that incoming voice calls are i1ndicated

F

by activation of a vibration unit. Further, the processor 33’

may be configured to perform at least one device function

based upon the input device 35’ when in the active mode, but

to ignore the input device when 1in the i1dle mode.

[0027] The switching of the processor 33’ between the

active mode and the idle mode proceeds similarly as described

above with reference to the mobille wireless communications
device 30. The magnetic sensor 31’ cooperates with the

processor 33’ to generate an idle signal based upon detection
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P

of a magnetic source. The processor 33’ 1s configured to

remain in the active mode based upon NFC communications

o

irrespective of the idle signal.

[0028] With reference to the flowchart 40 of FIG. 3, a

P

method of operating the moblle wireless communications devices

30, 30’ discussed above 1s now described. After the starc

(Block 41), the processor operates 1n the active mode (Block

42). At Block 43, 1f a magnetic source is detected, operation

proceeds to Block 44. If a magnetic source is not detected,

operation of the processor proceeds in the active mode as the

method proceeds back to Block 42. If a magnetic source 1is

detected, at Block 44, 1t 1s determined whether NFC

communications are detected. If NFC communications are

detected, then the method proceeds back to Block 42, and the

P

processor continues operating in the active mode. If NFC

communications are not detected, then the method proceeds to

Block 45, and the processor switches to the idle mode. Block

46 1ndlcates the end of the method.

pi—

[0029] Example components of a hand-held mobile wireless

communlications device 1000 that may be used in accordance with

the present disclosure are further described 1n the example

below wilth reference to FIG. 4., The device 1000 illustratively

includes a housing 1200, a keypad 1400 and an output device
1600. The output device shown 1s a display 1600, which may

comprise a full graphic LCD. In some example embodiments,

display 1600 may comprise a touch-sensitive 1nput and output

device. Other types of output devices may alternatively Dbe

utilized. A processing device 1800 is contained within the

housing 1200 and 1s coupled between the keypad 1400 and the
display 1600. The processing device 1800 controls the
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operation of the display 1600, as well as the overall

operation of the mobile device 1000, in response to actuation

of keys on the keypad 1400 by the user. In some example
embodiments, keypad 1400 may comprise a physical keypad or a

virtual keypad (e.g., using a touch—sensitive 1interface) or

both.
[0030] The housing 1200 may be elongated vertically, or may

take on other sizes and shapes (including clamshell housing

structures). The keypad 1400 may include a mode selection key,

or other hardware or software for switching between text entry

and telephony entry.

[0031] In addition to the processing device 1800, other

parts of the mobile device 1000 are shown schematically in
FIG. 4. These include a communications subsystem 1001; a
short-range communications subsystem 1020; the keypad 1400 and
the display 1600, along with other input/output devices 1060,
1080, 1100 and 1120; as well as memory devices 1160, 1180 and

various other device subsystems 1201. The mobile device 1000

may comprise a two-way RF communications device having voice

and data communications capabilities. In addition, the mobile
device 1000 may have the capability to communicate wilth other

computer systems vlia the Internet.

[0032] Operating system software executed by the processing

device 1800 may be stored in a persistent store, such as the

flash memory 1160, but may be stored in other types of memory

devices, such as a read only memory (ROM) or simllar storage

element. In addition, system software, specific device
applications, or parts thereof, may be temporarily loaded 1into

a volatile store, such as the random access memory (RAM) 1180.

10
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Communications signals received by the mobile device may also
be stored in the RAM 1180.

[0033] The processing device 1800, in addition to 1ts

operating system functions, enables execution of software

applications 1300A-1300N on the device 1000. A predetermined

set of applications that control basic device operations, such

as data and voice communications 1300A and 1300B, may be

installed on the device 1000 during manufacture. In addition,

a personal information manager (PIM) application may be

installed during manufacture. The PIM may be capable of

organizing and managing data items, such as e-mall, calendar

events, voice mails, appoilntments, and task items. The PIM

application may also be capable of sending and receiving data

items via a wireless network 1401. The PIM data items may Dbe

seamlessly integrated, synchronized and updated via the

wireless network 1401 with the device user's corresponding

data items stored or associated with a host computer system.

[0034] Communication functions, including data and voilce

communications, are performed through the communications
subsystem 1001, and possibly through the short-range
communications subsystem. The communications subsystem 1001

includes a receiver 1500, a transmitter 1520, and one or more

antennas 1540 and 1560. In addition, the communications
subsystem 1001 also includes a processing module, such as a

digital signal processor (DSP) 1580, and local oscillators

(LOs) 1601. The specific design and implementation of the
communications subsystem 1001 is dependent upon the
communications network in which the mobile device 1000 1is

intended to operate. For example, a mobile device 1000 may

11
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include a communications subsystem 1001 designed to operate
with the Mobitex™, Data TAC™ or General Packet Radio Service

(GPRS) mobile data communications networks, and also designed

to operate with any of a variety of volce communications

networks, such as AMPS, TDMA, CDMA, WCDMA, PCS, GSM, EDGE,

etc. Other types of data and voice networks, both separate and

integrated, may also be utilized with the mobile device 1000.

The mobile device 1000 may also be compliant with other
communications standards such as 3GSM, 3G, UMTS, 4G, etc.

[0035] Network access requirements vary depending upon the

type of communication system. For example, in the Mobitex and

DataTAC networks, mobile devices are registered on the network

using a unique personal identification number or PIN

associated with each device. In GPRS networks, however,

network access 1s associated with a subscriber or user of a

device. A GPRS device therefore utilizes a subscriber identity

module, commonly referred to as a SIM card, 1n order to

operate on a GPRS network.
[0036] When required network registration or activation

procedures have been completed, the mobile device 1000 may

send and receive communications signals over the communication

network 1401. Signals received from the communications network

1401 by the antenna 1540 are routed to the receiver 1500,

which provides for signal amplification, frequency down

conversion, filtering, channel selection, etc., and may also

provide analog to digital conversion. Analog-to-digital

conversion of the received signal allows the DSP 1580 to

perform more complex communications functions, such as

demodulation and decoding. In a similar manner, signals to Dbe

transmitted to the network 1401 are processed (e.g. modulated

12
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and encoded) by the DSP 1580 and are then provided to the

transmitter 1520 for digital to analog conversion, freqguency

up conversion, filtering, amplification and transmission to

the communication network 1401 (or networks) via the antenna

1560.

[0037] In addition to processing communications signals,

F

the DSP 1580 provides for control of the receiver 1500 and the

transmitter 1520. For example, gains applied to communicatlions
signals 1n the receiver 1500 and transmitter 1520 may be
adaptively controlled through automatic gain control
algorithms implemented in the DSP 1580.

[0038] In a data communications mode, a recelved signal,
such as a text message or web page download, 1s processed by

the communications subsystem 1001 and 1s 1nput to the

processing device 1800. The received signal 1s then further

processed by the processing device 1800 for an output to the

display 1600, or alternatively to some other auxiliary I/0
device 1060. A device user may also compose data 1tems, such

as e-mall messages, using the keypad 1400 and/or some other

auxiliary I/0 device 1060, such as a touchpad, a rocker

F

switch, a thumb-wheel, track ball, or some other type of input

device. The composed data items may then be transmitted over

the communications network 1401 via the communications

subsystem 1001.

A

[0039] In a voice communications mode, overall operation of

the device is substantially similar to the data communications

mode, except that received signals are output to a speaker

1100, and signals for transmission are generated by a

microphone 1120. Alternative voice or audio I/0 subsystems,

such as a volce message recording subsystem, may also be

13
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1mplemented on the device 1000. In addition, the display 1600

may also be utilized 1in voilce communications mode, for example

— -

to display the identity of a calling party, the duration of a

volce call, or other voice call related information.

[0040] The short-range communications subsystem enables
communlcation between the mobile device 1000 and other
proximate systems or devices, which need not necessarily be
simlilar devices. For example, the short-range communications

subsystem may 1nclude an infrared device and associated

clrcults and components, or a Bluetooth™ communications module
to provide for communication with similarly-enabled systems
and devices.

[0041] Many modifications and other embodiments of the

present disclosure will come to the mind of one skilled 1n the

art having the benefit of the teachings presented in the
foregoing descriptions and the associated drawings.

Therefore, 1t i1s understood that the present disclosure 1s not

to be limited to the specific embodiments disclosed, and that

modifications and embodiments are 1ntended to be i1ncluded

F

within the scope of the appended claims.

14
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THAT WHICH IS CLAIMED 1IS.

1. A mobille wilireless communications device

comprising:

a near field communications (NFC) device;

a magnetic sensor configured to generate an
1dle signal based upon detection of a magnetic source;
and

a processor coupled to the NFC device and the
magnetic sensor, and being swltchable between an active

mode and an 1dle mode based upon the 1dle signal;

the processor configured to remain 1n the

active mode based upon communication via the NFC device

P

irrespective of the idle signal.

2. The mobile wireless communications device

of Claim 1, wherein the NFC device has a greater

operating range than an operating range of the magnetic

SClrIsor.

3. The mobile wireless communications device

of Claim 1 or Claim 2, further comprising a display

coupled to the processor; and wherein the processor 1s

configured to activate the display when 1n the active

mode, and to deactivate the display when in the 1idle

mode.

4, The mobile wireless communications device

of any one of Claims 1 to 3, wherein the processor 1s

——

configured to operate according to a first device

indication profile while in the active mode, and to

15
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operate according to a second device indication profile

while 1n the 1dle mode.

5. The mobile wireless communications device
of any one of Claims 1 to 4, further comprising an input
device coupled to the processor; and wherein the

processor 1s configured to cooperate with the input

device to perform at least one device function when 1in
the active mode, and to i1gnore the 1nput device when 1n

the 1dle mode.

o . The mobille wireless communications device

of any one of Claims 1 to 5, whereln the active mode 1s a
high power consumption mode, and wherein the i1dle mode 1s

a low power consumption mode.

7. The mobille wireless communilications device

*

of any one of Claims 1 to 6, further comprising a

portable housing carrying the NFC device, the magnetic

sensor, and the processor.

o The mobile wireless communications device

of any one of Claims 1 to 7, further comprising a

cellular transceiver coupled to the processor and

configured to perform at least one cellular

communications function.

9. A method of operating a mobile wireless

communications device comprising a near field

communications (NFC) device, a magnetic sensor configured
to generate an idle signal based upon detection of a
magnetic source, a processor coupled to the NFC device

and the magnetic sensor, and being switchable between an

16
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active mode and an 1dle mode based upon the 1dle signal,
the method comprising:

causing the processor to remain 1n the active
mode pased upon communication via the NFC device

irrespective of the 1dle signal.

10. The method of Claim 9, wherein the NFC

device has a greater operating range than an operating

range of the magnetic sensor.

11. The method of Claim 9 or Claim 10, further

comprising operating the processor to activate a display
when in the active mode, and to deactivate the display

when 1n the 1dle mode.

12. The method of any one of Claims 9 to 11,

further comprising operating the processor according to a

first device indication profile while 1in the active mode,

and operating the processor according to a second device

indication profile while 1n the i1dle mode.

13. The method of any one of Claims 9 to 12,

further comprising operating the processor To cooperate

with an input device to perform at least one device

function when in the active mode, and to ignore the 1input

device when 1n the idle mode.

14. The method of any one of Claims 9 to 13,
wherein the active mode is a high power consumption mode,

and wherein the idle mode 1is a low power consumptlon

mode.

17
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15. A non-transitory machine readable medium
having tangibly stored thereon executable i1nstructions
that, when executed by a processor, cause the processor

r— e

to perform the method of any one of Claims 9 to 14.

18
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|  GENERATE IDLE SIGNAL BASED UPON DETECTION OF A MAGNETIC SOURCE

e REMAIN IN ACTIVE MODE BASED UPON NFC COMMUNICATIONS
IRRESPECTIVE OF THE IDLE SIGNAL

MOBILE WIRELESS
COMMUNICATIONS DEVICE |

FIG. 2




CA 02796629 2012-11-27

3/4

4]

OPERATE IN ACTIVE MODE

42

43

DETECT
MAGNETIC

NO SOURCE?

YES

44

0 - DETECT NFC?




CA 02796629 2012-11-27
4/4

1IMA ¥3HL0

(313 ‘HLO013Mg
)N 81 "9°3)
SNOILYINNWWO)
0c0L JONYVYE-LHOHS
INOHAOWIIW
0z1L
43NS
0011
VdAIN
00v1
1404 Y1435
0801

0901
0/T AYVITIXDY

40551304408)iW

& 4R 4 b T - i —— - - p—
- D YDA A dn v ek ek A ey e e - - - kil dlien dER wiis wein wit w— — e w— — _— D W A G AN ANk AN S Ak lll'llllllllll"l""’"“““““‘"'-'l"““‘-'"-.t""""“"l-'l'lll"lllll""’l'l""‘---"'.

R B A % K K % N N N K N N N ¥ W ¥ ¥ ¥ £ ¥ I Fr I YT _X T

1041N0)

1061
SWALSASANS

0091

e bt d e e e ad ol b g R B & & 2 X 2 F &L 2 X ¥ ¥ B ¥ T ¥ ¥ ¥ =

dALIWSNVAL
STYNSIS
0451 L

1091
10dIND)

STYNJIS
0851

0951

01

d5( ddAl) 1Y

0051

ST1NAOW
J4VMIH05 43H10

TINA0W
NOILVDINNWWO) VLV

T1100W
NOLLYDINTWWO) 1D10A

el ek B duin sleh b A Sk AL Gy AR AL WH W AR B R AR R e B WP A A 4D A G A A G S S A W S S S AR WD R S P A AP WPy P NN, W A AN ED D S A R D S AR S A N S G D o 4tk 40 W dab T G I B Gl T D W W W WD A W W W W W TS A W Ve wl b A Wk e W W G W e e e (R R _F F N ¥ K "X B °F N WS4 W A % T R L TR R W R AL ST T R S T R N

0001

YR WP G VR YD WP VY VY G ey iy s b b s S

0vsl

e v e vt ot AP SR A AR AS AA WS AR TR AL TR U0 TR W TR ID IR WP AP 4N A% WY AP W Ay ap -y 4 T e e we v

- e wr mb b 4 or i A E 4 4R T 4 9 9 W

g S E—. AP S Y A p—

™
d00t1

L0F1
VOOEL

A

L--'-ﬂ“"--““-“ﬂ““-“------ - . -



Logical :] Control

Resource
Element

> Layers for 2nd Codeword




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - abstract drawing

