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MICROPHONE SYSTEM AND METHODS
FIELD OF THE INVENTION

[0001]  The present invention relates generally to the field of microphones, and more

particularly to a microphone system and methods for selectively routing audio signals.

BACKGROUND

[0002]  Microphones, such as directional microphones, are widely used in various
applications such as news gathering, sporting events, outdoor film recording, and
outdoor video recording. Once audio is captured, it can be output to one or more
devices via a wireless or wired connection.

[0003]  Wired microphones typically include an audio interface for outputting the audio
to another device. For example, conventional microphones may include an optical
interface, a high definition multimedia interface (HDMI), a universal serial bus (USB),
a three-pin external line return (XLR), a tip and sleeve (TS) connector, a tip, ring, and
sleeve (TRS) connector, and the like.

[0004] To accommodate for the variety of audio connectors in the market, certain
microphones may include a plurality of analog and/or digital interfaces. However, such
microphones are typically configured to output audio via only one interface at a time,
such that the remaining interfaces are inoperable. Microphones with a number of
interfaces also may require a user to manually select the interface through which audio
is output. Moreover, wired microphones that utilize an analog input often rely on the
host device to enhance the sound and performance of the audio.

[0005] Conventional microphones typically require a battery to store and provide
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power. When the battery is low or out of power, charging the battery is required to
allow continued usage. In addition, if the user wishes to output audio through a wireless
connection, such connection may be impossible to perform when the battery of the
microphone is depleted and thereby renders the microphone nonfunctional.

[0006] Therefore, there is a need for a microphone that is configured to selectively
route audio signals to each available interface for improved functionality over

traditional prior art microphones. The present invention satisfies this need.

SUMMARY

[0007]  The present invention relates generally to the field of microphones, and more
particularly to a microphone system and methods for selectively routing audio signals
to one or more ports for output.

[0008]  In one aspect, the microphone may operate in a default configuration. In the
default configuration, a capsule of the microphone may be directly connected to an
analog port, such as a 3.5mm TRS connector. A host device may connect via the analog
port such that power is provided to the capsule from the host device and an audio signal
is directly routed from the capsule to the host device. For example, the power provided
to the capsule may be a standard 2-5 volt DC power that most cameras and computing
devices with a 3.5mm input provide as a biasing voltage for small microphone capsules
and other peripherals.

[0009] In another aspect, the microphone may be configured to switch from the default
configuration in response to detecting a connection via a digital port of the microphone.
When a host device, such as a computer, tablet or mobile device, is connected via a

digital port, the microphone may operate as a USB microphone. In other words, USB
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circuitry of the microphone may be powered and audio signals may be routed through
the digital port to the host device digitally.

[0010]  In addition, when switched from the default configuration, the analog port may
be used as a headphone output, which may facilitate providing enhanced audio. For
example, the audio routed from the microphone to the host device may be amplified
through processing circuitry to provide a high-level output to a user. As a result of
switching from the default configuration, the microphone may facilitate both inputting
and outputting audio signals to, for example, provide audio recording along with two-
way communications, such through internet-based applications including Zoom,
Microsoft Teams, Skype, and the like.

[0011]  In yet another aspect, audio signals may be selectively routed via a switching
circuit of the microphone. Switching circuitry may include one or more semiconductor
switches, such as a Complementary Metal Oxide-Semiconductor (CMOS), that are
configured to normally closed (i.e., in a default configuration) when no connection is
made via the digital port.

[0012]  When switching circuitry is in the normally closed position, audio signals may
be routed from the capsule directly to a second switch. The second switch may also be
normally closed such that audio signals pass directly to the analog port. In other words,
when both switches are in a normally closed position, the microphone capsule is
configured to receive power via the analog port, and audio signals from the capsule are
routed directly to the analog port for output to the host device.

[0013]  Inresponse to detecting a connection via a digital port, switching circuitry may

change to a normally open position. In the normally open position, audio signals from
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the capsule are routed to processing circuitry, which may include an analog-to-digital
converter, a digital-to-analog converter, a digital signal processor, and other audio
signal processing circuitry. Once processed, a digital audio signal may be routed to the
host device via the digital port. In addition, the audio signal may be routed to the
second switch and through to the analog port, which may output audio from the
microphone or from the host device to a headphone.

[0014] It yet a further aspect, when switching circuitry is in a normally open position,
since the capsule is no longer connected directly to the second switch, a separate
capsule biasing voltage may be generated and applied directly to the capsule as there is
no plugin-power present. Moreover, the processing circuitry also may include a
microprocessor for audio signal processing to enhance the sound and performance of
the microphone when connected to a host device via the digital port.

[0015]  While the invention is susceptible to various modifications and alternative
forms, specific exemplary embodiments thereof have been shown by way of example in
the drawings and have herein been described in detail. It should be understood,
however, that there is no intent to limit the invention to the particular embodiments
disclosed, but on the contrary, the intention is to cover all modifications, equivalents,
and alternatives falling within the scope of the invention as defined by the appended

claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Embodiments are illustrated by way of example and not limitation in the figures

in the accompanying drawings, in which like references indicate similar elements and in

which:
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[0017]  FIG. 1 illustrates a front perspective view of an exemplary microphone;

[0018]  FIG. 2 illustrates a rear perspective view of the microphone of FIG. 1;

[0019]  FIG. 3 illustrates a side view of the microphone of FIG. 1 including a digital
port;

[0020]  FIG. 4 illustrates a side view of the microphone of FIG. 1 including an analog
port;

[0021]  FIG. 5 illustrates an exploded view of the microphone of FIG. 1;

[0022]  FIG. 6 illustrates a perspective view of the microphone of FIG. 1 and an
exemplary environment;

[0023]  FIGS. 7A-7D illustrate an exemplary microphone circuit configuration; and

[0024]  FIG. 8 is a flowchart illustrating an exemplary operation for selectively routing
an audio signal.

DETAILED DESCRIPTION OF THE INVENTION

[0025]  The present invention relates generally to the field of microphones, and more
particularly to a microphone including an analog port and a digital port through which
audio may be output. The microphone may be configured to obtain power from a host
device and may include circuitry for selectively routing audio signals to the one or more
ports. Advantageously, the microphone may be configured to connect with a variety of
host devices and may facilitate functioning as a USB microphone via the digital port,
while the analog port may be used as a powerful headphone output

[0026]  Turning now to the drawings wherein like numerals represent like components,
FIGS. 1-5 illustrate an exemplary microphone 100. As shown, microphone 100 has a

body 102, a front cap 104, and a rear cap 106. Body 102 and front cap 104 may include
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one or more openings 108 to permit sound waves to enter. While body 102 is shown to
be substantially tubular, other shapes are contemplated.

[0027]  Although microphone 100 is not limited to specific dimensions, the length of
body 102 may range between about one hundred millimeters and about two hundred
millimeters and preferably between about one hundred and fifty millimeters and about
one hundred and eighty millimeters. In one embodiment, body 102 is about one hundred
and seventy millimeters in length. The diameter of body 102 may range between about
ten millimeters and about thirty millimeters and preferably between about fifteen
millimeters and about twenty five millimeters. In one embodiment, the diameter of
body 102 is about twenty one millimeters.

[0028]  As shown in FIGS. 1-4, body 102 of microphone may include audio connectors.
In particular, body 102 may include an analog port 110 and a digital port 112. Analog
port 110 may include, for example, a tip-sleeve (TS) connector, a tip-ring-sleeve (TSR)
connector, a tip-ring-ring-sleeve (TRRS)connector, an RCA connector, an XLR
connector, and the like. Preferably, analog port 110 is a 3.5 mm TRS connector. Digital
port 112 may include, for example, an RCA connector, a High-Definition Multimedia
Interface (HDMI) connector, a DisplayPort connector, and the like. Preferably, digital
port connector 112 is a USB or USB-C type connector.

[0029]  FIG. 5 illustrates an exploded view of microphone 100. As shown, components
of microphone 100 may be housed between front cap 104 and rear cap 106 within body
102. Specifically, microphone 100 may include a front mesh 114, a line tube foam 116,
side mesh 118, a spine assembly 120, a printed circuit board (PCB) 122, and line tube

fabric 124.
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[0030]  Front mesh 114 and side mesh 118 of microphone 100 may be formed of one or
more layers, More specifically, the one or more mesh layers may be used to adjust the
acoustic impedance properties of microphone 100 and may prevent intrusion of foreign
matter and fine particles. Examples of mesh materials that may be used include
nonmetallic (e.g., nonconductive) materials such as woven polyester and PVC-on-
polyester fabrics or metallic materials such as stainless steel. In general, mesh material
may be formed from any suitable fabric material that exhibits acceptable acoustic
performance, such as for example, sound transparency of 90% or more.

[0031]  Line tube foam 116 may include a polyurethane foam, a dense fiber material or
other material sufficient to exhibit sound absorbing properties. As shown, microphone
100 may further include line tube fabric 124 to form a protective barrier against a
penetration of particles.

[0032]  Asshow in FIG. 5, PCB 122 may be mounted on spine assembly 120. Spine
assembly 120 may include a microphone capsule 126, such as an electret capsule.
Capsule 126 may be configured to convert sound waves into electrical signals. In
particular, capsule 126 may include a flexible diaphragm and an insulated electrode
referred to as a backplate. The diaphragm and backplate form the two plates of a
capacitor, which, in the absence of a sound wave, will have a very small but definite
capacitance. When a sound wave displaces the diaphragm, the capacitance will either be
increased above or reduced below a resting value; depending upon whether the sound
wave pushes the diaphragm toward the backplate or causes it to bow out away from the
backplate.

[0033]  Capsule 126 also may include an arrangement of field effect transistors to, for
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example, achieve low noise. In addition, capsule 126 may be electrically connect to one
or more audio interface/port, such as analog port 10 and/or digital port 112, via PCB
122. The audio interfaces/ports of PCB 122 may facilitate transmitting audio signals,
such as analog or digital frequencies to, for example, a host device such as a camera,
computer, table, or mobile device.

[0034]  FIG. 6 illustrates an exemplary system 200 including microphone 100. As
shown, microphone 100 may be coupled with a camera 128 via a mount 130. Mount 130
may be a suspension shock mount with shoe adaptor 132 for mounting microphone 100
onto camera 128 via a hot/cold shoe 134. Mount 130 also may include an integrated
cable management clip. As illustrates, in an exemplary operation, microphone 100 may
connected with camera 128 via a wired connection 129 through, for example, analog
port 110. Once connected, capsule 126 of microphone 100 may be powered (such as via
a 2-5V DC power that most cameras provide) and output an audio signal to camera 128
through analog port 110, as detailed below.

[0035]  FIGS. 7A-7D illustrates an exemplary circuit 200 of microphone 100. Circuit
200 may include one or more semiconductors, such as a Complementary Metal Oxide-
Semiconductor (CMOS). As shown, circuit 200 may includes a first switching circuit
202 and a second switching circuit 204. In addition, circuit 200 may include a USB
connector 206, processing circuitry 208 including a codec 210, thin film resistors 212, a
power supply 214,and a programming header 216.

[0036]  As illustrated in FIG. 7A, both switching circuits 202, 204 may be, by default, in
a normally closed (“NC”) configuration 203. This default configuration 203

corresponds to connection of microphone 100 to a host device via analog port 110,
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which may be a 3.5mm TRS port. Specifically, in the default configuration, capsule 126
of microphone 100 may be powered by “plug-in power,” which may be a standard 2-5
volt DC power that is provided from the host device to microphone 100 through, for
example, a 3.5mm input as a biasing voltage.

[0037]  Asshown in FIG. 7A, when switching circuits 202, 204 are in a normally closed
configuration 203, circuit 200 is configured to route an audio signal directly from
capsule 126 to analog port 110. In other words, in the default configuration, power is
passed from the host device through the analog port 110 directly to the capsule 126, and
an audio signal is passed back from the capsule 126 to the host device via the analog
port.

[0038] Upon detecting that microphone 100 is connected to a host device via digital
port 112, such as UBS connector 206 (FIG. 7D), the state of first switching circuit 202
and second switching circuit 204 may be changed from the default configuration 203
(i.e., normally closed) to a normally open (“NO”) configuration 205. In the normally
open configuration 205, a separate capsule biasing voltage may be generated and
applied directly to the capsule as there is no plugin-power present. In addition, in the
normally open configuration 205, audio signals are routed from capsule 126 to
processing circuitry 208. As shown in FIG. 7B, processing circuitry 208 may include a
codec 210 configured to process an audio signal. Codec 210 may include a digital
signal processor (DSP) and an analog-to-digital (ADC) and digital-to-analog (DAC)
converters.

[0039] Moreover, in the normally open configuration 205, once an audio signal is

processed via codec 210, circuit 200 is configured to route the processed audio signal
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through digital port 112 (e.g., USB connector 206) to the host device. In addition, in the
normally open configuration, the analog port 110 may be configured to output audio to
another device, such as a headphone. In other words, microphone 100 may be
configured to simultaneously output an audio signal via the analog port 110 to a
headphone and via the digital port 112 to a host device. In the normally open
configuration 205, analog port 110 may output a processed audio signal from the
processing circuit 208 to, for example, provide a high-level output for a used as
compared to a direct audio signal from capsule 126.

[0040]  FIG. 8 is a flowchart 300 illustrating the steps of an exemplary operation of
microphone 100. The operation begins and, in step 302, microphone 100 detects a
connection with a host device, such as a camera, computer, mobile device, and the like.
In decision step 304, microphone 100 will determine whether the connection is through
a digital port 112, such as a USB.

[0041]  If at decision step 304, the connection is not through digital port 112, in step
306, capsule 126 of microphone 100 will obtain power from the host device via analog
port 110. In step 308, capsule 126 is configured to receive audio and, in step 310, the
audio will be routed directly to analog port 110.

[0042] If at decision step 304, the connection is through digital port 112, in step 312, a
biasing voltage is generated and applied to capsule 126. In step 314, capsule 126 is
configured to receive audio. In step 316, the audio is routed to processing circuitry 208
to enhance the sound and performance of the audio. In step 318, microphone 100 is
configured to output the processed audio via digital port 112.

[0043]  In decision step 320, microphone 100 will determine whether there is a

10
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connection via analog port 110. If yes, in step 322, microphone also may output audio
via analog port 110 to, for example, a headphone. The audio output via analog port 110
may be processed and/or enhanced by processing circuitry 208 of microphone 100 or by
the host device. For example, microphone 100 may be configured to simultaneously
output audio to a headphone and to a camera.

[0044]  Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.
Accordingly, this description is to be construed as illustrative only and is for the
purpose of teaching those skilled in the art the general manner of carrying out the
invention. It is to be understood that the forms of the invention shown and described in
the application are to be taken as examples of embodiments. Components may be
substituted for those illustrated and described in the application, parts and processes
may be reversed, and certain features of the invention may be utilized independently,
all as would be apparent to one skilled in the art after having the benefit of this
description of the invention. Changes may be made in the elements described in the
application without departing from the spirit and scope of the invention as described in

the following claims.

11
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CLAIMS
1. A microphone comprising:
a capsule configured to receive an audio signal;
an analog port;
a digital port electrically connected to processing circuitry;

a switching circuit electrically connected to the capsule, said analog port, and said

processing circuitry for selectively routing said audio signal;

wherein said switching circuit, in a normally closed position, is configured to

route said audio signal directly to said analog port; and

wherein said switching circuit, in a normally open position, is configured to route
said audio signal to said processing circuitry, said circuitry configured to process and

route said audio signal to least one of said analog port and said digital port.

2. The microphone of claim 1, wherein said analog port is a 3.5 mm audio jack.

3. The microphone of claim 1, wherein said digital port is a USB interface.

4. The microphone of claim 1, wherein a bias voltage is generated and applied to said

capsule when said switching circuit is in said normally closed position,.

5. The microphone of claim 1, wherein said capsule is configured to obtain power from a

host device via said analog port.

6. The microphone of claim 5, wherein, in response to detecting a connection via the digital

port, said switching circuit is configured to switch to said normally open position.

7. The microphone of claim 1, wherein said processing circuitry comprises an analog-to-

digital (ADC) converter and a digital-to-analog (DAC) converter.

12



WO 2023/081963 PCT/AU2022/051335

10.

11

12.

13.

14.

15.

The microphone of claim 1, wherein said processed audio signal is routed to both said

digital port and said analog port.

The microphone of claim 1, wherein said audio signal is output to a headset via said

analog port and said audio signal is output to said host device via said digital port.

The microphone of claim 1, wherein said processing circuitry is configured to route audio

from the host device to said analog port.

. A method for switching the path of an audio signal in a microphone, the method

comprising;

connecting a host device to said microphone, said microphone including an

analog port and a digital port;

receiving an audio signal via said microphone, said microphone including a

default configuration for routing said audio signal to said analog port; and

switching the default configuration, upon detection of a connection of the host
device to said digital port, such that said audio signal is processed via processing circuitry

for output.

The method of claim 11, wherein said connecting step further comprising powering the

microphone.

The method of claim 12, wherein said powering step includes generating and applying a

bias voltage via said digital port.

The method of claim 12, wherein said powering step includes obtaining power from the

host device when said microphone is in said default configuration.

The method of claim 11, wherein said switching step further includes closing a normally
open switch in response to detecting the connection of the host device via said digital

port.

13
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16.

17.

18.

19.

20.

The method of claim 11, wherein said processing circuitry 1s configured to process said
audio signal via an analog-to-digital (ADC) converter and a digital-to-analog (DAC)

converter.

The method of claim 11, further comprising routing audio from the host device to said

analog port.

The method of claim 11, further comprising routing said processed audio signal to both

said digital port and said analog port.

The method of claim 18, wherein said routing step further includes outputting said

processed audio signal to a headset via said analog port.

The method of claim 18, wherein said routing step further includes outputting said

processed audio signal to the host device via said digital port.

14



T~—110

PCT/AU2022/051335

I~
Ol
N

-

.,

102—_|

112

o

102—_

WO 2023/081963

SUBSTITUTE SHEET (RULE 26)



WO 2023/081963 PCT/AU2022/051335

2/7

O
-
\al

114

SUBSTITUTE SHEET (RULE 26)



3/7

)

SUBSTITUTE SHEET (RULE 26



PCT/AU2022/051335

4/7

| A% |
2 = A .
= €02 .
: H T - e~ | H
; .H. NI stz ._.
VAAAZ ZNOO LNt ONa/ T3S
€02 Nt §
MU j\;oz ail om_\n_oo ON \ WoJ VAAAZ Aw ()
& AAAS LNOD# rolONF——=—+=%
_u b s T soct—— no - 40 _

AAA

WO 2023/081963

K

[
7

N

[~

[qV]

O

(4]

Ll

141 v | M
!

SUBSTITUTE SHEET (RULE 26)



PCT/AU2022/051335
57

WO 2023/081963

2 I EY E3
.Mnlﬁ TH SO ] 1 i 1
T
T

At

S | I — il

TdH

LSYIEOW _
ST | S——— Lo
dH SYIE0W 0 ?PoT

W

T ” ' 1dH LEWIgOY
dH LSYIAcIA A HAE

P .

&--w—-—-—-———-{[—-{;u

| oy
LN DM

o At d40dH vas
T SAayawg I8
=

M NZomE
I
ESVIBDIN F—

.

23000

i

gH .

M N IO
TdH d U “
dH LSVIEDIE—

T
kb

Y
Y

3 i
otz 112 A
.\w-.v

kY

SHOLSISIY W4 NIHL
BEII

SUBSTITUTE SHEET (RULE 26)



WO 2023/081963 PCT/AU2022/051335
&
200
216 F
PROGRAMMING HEADER N i
SDA NC
I i ——ISCL  NC
VCC SWDIO $
RST SWCLK
o S ]
o‘ TEEEEE
e =
a o
= il VSS PAIS— . . F
) I—E BOOTO PA12|— — 5
0SC_IN-PFO PA11 — — 3 3
—]0SC_OUT-PF1 PA10p————— - |
T = NRST PA9
VDDA VDD T
T il —{PAO PBI—L L
= T PA1
= drIeeLs
[n Ty o Wy o M My o Ty n MY n N —
200 206
214
POWER SUPPY USB 3.1C CONNECTOR 'T‘
...... | - = m
o% VOUT VIN AR T —enp =
P_ GND EN I I | ? VBUS
in GND 1 L N
- J=_ - - = ! = ..|= AMA- CC2
. | —{sBu1
9 D+
. D-
: D+
F— VOUT VIN|- | é D-
J) P_ GND EN : v cC1
in GND T = ! —1{sBU2
’ = = | i VBUS
i = OT GND

SUBSTITUTE SHEET (RULE 26)



WO 2023/081963 PCT/AU2022/051335

17

3({(,)\ ( stat )

Detect Connection
with Host Device | “N—302

Digital Port

Connection
?

Generate Bias
Voltage 312

306—_| Obtain Power from
Host Device

Receive Audio ~314

Process Audio ~_316

308
"™ Receive Audio

Output Processed

Audio via
Digital Port | 318

310—~_|  Output Audio

via Analog Port 320

Analog

Connection
?

NO

Output Processed
Audio via
Analog Port [ 322
G
—/

Fig.8

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2022/051335

A. CLASSIFICATION OF SUBJECT MATTER
HO4R 1/04(2006.01) HO4R 5/027 (2006.01) HO4R 5/04 (2006.01) HO4R 1/10(2006.01) HO4R 3/00 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PATENW, Espacenet, Google Patents/Scholar, Google

CPC: H04R5/04/low, HO4R1/04/low, HO4R1/10/low, HO4R5/04/low, HO4R2499/11/low

Keywords: microphon+, mic+, analog port, head phone jack, audio jack, 3.5 jack, digital port, digital interface, usb, usb interface, usb port,
select+, detect+, switch+, rout+, audio, signal, path+, host+, tablet, computer, mobile, phone, ipad, capsule, power+, bias+ volt+, supply, no

battery, battery-less, host power, external power and similar terms

Applicant/Inventor name searched in DOCDB, DWPI and Internal Databases provided by [P Australia

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C Sce patent family annex
* Special categories of ¢ited documents:

"A"  document defining the general state of the art which is not "T"  later document published after the international filing date or priority date and not
considered to be of particular relevance in conflict with the application but cited to understand the principle or theory

"D"  document cited by the applicant in the international application underlying the invention

"E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered
international filing date novel or cannot be considered to involve an inventive step when the document is

taken alone

"L"  document which may throw doubts on priority claim(s) or "Y"  document of patticular relevance; the claimed invention cannot be considered to
which is cited to establish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art

"O"  document referring to an otal disclosure, use, exhibition or other .
means "&"  document member of the same patent family

"P"  document published prior to the international filing date but
later than the priotity date claimed

Date of the actual completion of the international search Date of mailing of the international search report

30 January 2023 30 January 2023

Name and mailing address of the ISA/AU Authorised officer

AUSTRALIAN PATENT OFFICE Ata Magbool

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

Email address: pct@ipaustralia.gov.au (ISO 9001 Quality Certified Service)
Telephone No. +61 2 6283 2183

Form PCT/ISA/210 (fifth sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT PCT/AU2022/051335

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 2020/0233633 Al (APOGEE ELECTRONICS CORPORATION) 23 July 2020

X Paragraphs 7-9, 13, 15-19; Fig. 1 1to 20
AUDIO-TECHNICA, "ATR2500x-USB Cardoid Condenser USB Microphone User
manual"; https://web.archive.org/web/20210703150322/https://www.audio-
technica.com/media/wysiwyg/product/pdfs/us/P52831 01 _ATR2500x_USB_UM.pdf, 3
July 2021

X Pages 2 and 3 1to 20
CN 212752585 U (LIU LIN) 19 March 2021, English translation obtained from
Espacenet

A Fig. 1 1to 20
WO 2005/004148 A1 (STATION Z CO., LTD) 13 January 2005

A Page 4, line 20 to page 5, line 3; Fig. 1 1to 20
US 2009/0182908 A1 (SHERMAN et al.) 16 July 2009

A Paragraphs 30-46; Figs. 6A-6B 1to 20
US 2010/0260341 A1 (SANDER et al.) 14 October 2010

A Paragraph 10 1to 20

Form PCT/ISA/210 (fifth sheet) (July 2019)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/AU2022/051335

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report

Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date
US 2020/0233633 Al 23 July 2020 US 2020233633 Al 23 Jul 2020
US 10838683 B2 17 Nov 2020
US 2021019107 A1 21 Jan 2021
CN212752585U 19 March 2021
WO 2005/004148 Al 13 January 2005 WO 2005004148 Al 13 Jan 2003
KR 100466098 B1 13 Jan 2005
KR 20050005130 A 13 Jan 2005
US 2009/0182908 A1l 16 July 2009 US 2009182908 A1l 16 Jul 2009
US 7899946 B2 01 Mar 2011
CN 101821720 A 01 Sep 2010
CN 101821720 B 16 Apr 2014
CN 102318403 A 11 Jan 2012
CN 102318403 B 14 Jan 2015
CN 104052870 A 17 Sep 2014
CN 104052870 B 11 Sep 2018
EP 2111582 A2 28 Oct 2009
EP 2137593 A2 30 Dec 2009
EP 2150033 Al 03 Feb 2010
EP 2150033 B1 24 Apr 2019
EP 2248039 A2 10 Nov 2010
EP 2265966 A2 29 Dec 2010
EP 2266215 A2 29 Dec 2010
EP 2396997 Al 21 Dec 2011
EP 2396997 B1 16 Nov 2016
EP 2641424 Al 25 Sep 2013
EP 2641424 B1 14 Aug 2019
GB 2451952 A 18 Feb 2009
GB 2451952 B 04 Apr 2012
GB 2454576 A 13 May 2009
GB 2454576 B 28 Mar 2012
IL 199906 A 30 Apr2014
1L 225332 A 30 Mar 2017

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

Form PCT/ISA/210 (Family Annex)(July 2019)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/AU2022/051335

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report

Publication Number Publication Date

Patent Family Member/s

Publication Number

Publication Date

IL 251104 B

KR 20120006486 A
KR 101602522 B1
TW 200849936 A
TW 1430646 B

US 2008307142 Al
US 7552245 B2
US 2009179668 Al
US 7574549 B2
US 2009045779 Al
US 7795842 B2
US 2009289662 Al
US 7812640 B2
US 2009179612 Al
US 7863856 B2
US 2008195797 Al
US 7966355 B2
US 2008305833 Al
US 7970433 B2
US 2009199025 Al
US 8032259 B2
US 2011014951 Al
US 8069282 B2
US 2009124269 Al
US 8078204 B2
US 2009106695 Al
US 8078978 B2
US 2009078760 Al
US 8091772 B2
US 2010093401 Al
US 8180395 B2
US 2009239470 Al
US 8260348 B2
US 2010004025 Al
US 8265689 B2
US 2008307315 Al

310ct 2019
18 Jan 2012
10 Mar 2016
16 Dec 2008
11 Mar 2014
11 Dec 2008
23 Jun 2009
16 Jul 2009
11 Aug 2009
19 Feb 2009
14 Sep 2010
26 Nov 2009
12 Oct 2010
16 Jul 2009
04 Jan 2011
14 Aug 2008
21Jun2011
11 Dec 2008
28 Jun 2011
06 Aug 2009
04 Oct 2011
20 Jan 2011
29 Nov 2011
14 May 2009
13 Dec 2011
23 Apr 2009
13 Dec 2011
26 Mar 2009
10 Jan 2012
15 Apr 2010
15 May 2012
24 Sep 2009
04 Sep 2012
07 Jan 2010
11 Sep 2012
11 Dec 2008

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

Form PCT/ISA/210 (Family Annex)(July 2019)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/AU2022/051335

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report

Publication Number Publication Date

Patent Family Member/s

Publication Number

Publication Date

US 8316308 B2
US 2011314268 Al
US 8327124 B2
US 2012083254 Al
US 8340702 B2
US 2010062805 Al
US 8340721 B2
US 2008243279 Al
US 8340795 B2
US 2012120994 Al
US 8342394 B2
US 2009049343 Al
US 8352802 B2
US 2012289291 Al
US 8391921 B2
US 2009041224 Al
US 8447020 B2
US 2013045776 Al
US 8517255 B2
US 2009041221 Al
US 8577007 B2
US 2013067124 Al
US 8612655 B2
US 2013067262 Al
US 8649821 B2
US 2009185667 Al
US 8675850 B2
US 2013303115 Al
US 8746549 B2
US 2013165100 Al
US 8750928 B2
US 2011314068 Al
US 8832161 B2
US 2009046076 Al
US 8836637 B2
US 2013040702 Al

20 Nov 2012
22 Dec 2011
04 Dec 2012
05 Apr2012
25 Dec 2012
11 Mar 2010
25 Dec 2012
02 Oct 2008

25 Dec 2012
17 May 2012
01 Jan 2013

19 Feb 2009
08 Jan 2013

15 Nov 2012
05 Mar 2013
12 Feb 2009
21 May 2013
21 Feb 2013

27 Aug 2013
12 Feb 2009
05 Nov 2013
14 Mar 2013
17 Dec 2013
14 Mar 2013
11 Feb 2014
23 Jul 2009

18 Mar 2014
14 Nov 2013
10 Jun 2014

27 Jun 2013

10 Jun 2014

22 Dec 2011
09 Sep 2014
19 Feb 2009
16 Sep 2014
14 Feb 2013

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

Form PCT/ISA/210 (Family Annex)(July 2019)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/AU2022/051335

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report

Publication Number Publication Date

Patent Family Member/s

Publication Number

Publication Date

US 8850086 B2

US 2009135030 Al
US 8866642 B2

US 2009252117 Al
US 8868075 B2

US 2012295614 Al
US 8892164 B2

US 2014095747 Al
US 8892795 B2

US 2012089925 Al
US 8893023 B2
US 2009156188 Al
US 8971865 B2

US 2012062043 Al
US 8994230 B2
US 2014179299 Al
US 9014357 B2
US 2014289522 Al
US 9026080 B2
US 2013225139 Al
US 9094492 B2
US 2014135063 Al
US 9152186 B2
US 2015215469 Al
US 9386161 B2
US 2009207097 Al
US 9448814 B2
US 2015237191 Al
US 9516151 B2
US 2015050959 Al
US 9680972 B2
US 2013036366 Al
US 9686145 B2
US 2017099377 Al
US 10027789 B2
US 2017235477 Al

30 Sep 2014
28 May 2009
21 0ct 2014
08 Oct 2009
21 0ct 2014
22 Nov 2012
18 Nov 2014
03 Apr2014
18 Nov 2014
12 Apr 2012
18 Nov 2014
18 Jun 2009
03 Mar 2015
15 Mar 2012
31 Mar 2015
26 Jun 2014
21 Apr 2015
25 Sep 2014
05 May 2015
29 Aug 2013
28 Jul 2015
15 May 2014
06 Oct 2015
30 Jul 2015
05 Jul 2016
20 Aug 2009
20 Sep 2016
20 Aug 2015
06 Dec 2016
19 Feb 2015
13 Jun 2017
07 Feb 2013
20 Jun 2017
06 Apr 2017
17 Jul 2018
17 Aug 2017

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

Form PCT/ISA/210 (Family Annex)(July 2019)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/AU2022/051335

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report

Patent Family Member/s

Publication Number Publication Date Publication Number

Publication Date

US 2010/0260341 Al 14 October 2010

US 10402076 B2
US 2008235441 Al
US 2009049203 Al
US 2009083000 Al
US 2009083060 Al
US 2009133067 Al
US 2009254690 Al
US 2013031410 Al
US 2013065636 Al
US 2013184028 Al
US 2015006797 Al
US 2015009165 Al
US 2015078363 Al
WO 2008099384 A2
WO 2008114241 A2
WO 2009022344 A2
WO 2009104185 A2
WO 2009116036 A2
WO 2009125388 A2
WO 2010092567 Al
WO 2012066544 Al

US 2010260341 Al
US 8019096 B2
US 2010260362 Al
US 8254592 B2

03 Sep 2019
25 Sep 2008
19 Feb 2009
26 Mar 2009
26 Mar 2009
21 May 2009
08 Oct 2009
31Jan 2013
14 Mar 2013
18 Jul 2013
01 Jan 2015
08 Jan 2015
19 Mar 2015
21 Aug 2008
25 Sep 2008
19 Feb 2009
27 Aug 2009
24 Sep 2009
15 Oct 2009
19 Aug 2010
24 May 2012

14 Oct 2010
13 Sep 2011
14 Oct 2010
28 Aug 2012

End of Annex

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

Form PCT/ISA/210 (Family Annex)(July 2019)




	Page 1 - front-page
	Page 2 - front-page
	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 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

