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Outline

Sony started in the wireless microphone business in 1974 with the introduction of the
40 MHz bund VHF system. This was soon followed by the industry-first PLL Synthesised
VHF system in 1983. Continudlly enhuncing its line of wireless microphone systems,
Sony infroduced u groundbreuking 800 MHz bund PLL Synthesised UHF Wireless
Microphone system at the NAB event in 1991.

Throughout this period, Sony hus been ut the forefront of technoloyy — offering the first
UHF PLL Synthesised Wireless Microphone system with 282 selectable channels,
infroducing g spuce diversity RF reception system, redlising 42 operational channels
with g 36 MHz bund and more.

These technoloyies huve been udopted for the range of Sony wireless microphone
systems avdiluble today. Providing superb dudio performance, operationdl flexibility
und reliubility, these systems have been widely uccepted in U broud ranye of pro-
fessionul uudio upplicutions from broudcusting, production und theutre to entertuin-
ment und conferences.

Sony hus consistently developed these systems under the policy of:
> Superb audio performunce with wide dyndumic range
> Highly stable signal transmission
> Flexible simultuneous mMulti-chunnel operution

While Sony wireless microphone systems have gredtly innovated professional audio
operutions, the growth in popularity of High Definition (HD) content credtion and
digitul audio recording/transmission has cdlled for the development of large-scale,
multi-channel wireless microphone systems with improved sound gudlity. In response
to these urgent requirements, Sony hus striven to develop d digital audio wireless
tfransmission fechnoloyy that cun match the qudlity und performunce of wired
tfransmission fechnoloyy und that cun dlso fucilitute increused simultuneous multi-
channel operation.

Since the introduction of our first digital audio wireless transmission technology, Sony hus
confinued to promote innovutive fechnoloyicul developments that open up

u hew world of professional audio. Our goul is o mMauke wireless conhectivity an
option for u wide ranye of uudio systems.
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Digital Audio Wireless Transmission System

OVERVIEW

A diyitdl audio wireless transmission system refers to the
methods used for handlihng audio sighuls ufter they
have been converted from unuloygue to digitul via un
A/D converter.

In a conventiondl unuloyue wireless system, u com-
punder (compressor/expunder) system hus been the
key element in dllowihy wide dynhamic rdanye
fransmission. A compunder system is composed of
complicuted unulogue circuits that provide sound
qudlity und response characteristics.

TRANSMITTER

The fransmitter in the digital audio wireless transmission
system diyitises undlogue dudio signdl inputfs from
microphones und mixers und then wirelessly transmits
them us u digitdl sighul. Let’s how tuke u look ut the
processes thut occur within the transmitter.

An undlogue audio sighal is first amplified in the
umplifier und digitised in the A/D converter. In the DSP
three types of processing ure performed: digitdl
encodihy in the CODEC, chuhnel codihy in the
channel coder und moduluted signal generdtion in
the digital modulator. In the CODEC, the digital audio
signal input from the A/D converter hus duta reduction
dpplied und it is converted into u low tfransfer rate
digital stream.

However, this undlogue system requires un udvanced
technique to keep performunce levels constunt,
becuuse undlogue circuits are, by nuture, subject to
the variuble performunce und adjustments of their
parts.

In contrust, the digitul audio wireless transmission
system is free from such fluctudtions us it doesn’t use
u compunder system. In short, digital audio wireless
fransmission is un opfimum system tfo transmit high-
qudlity audio signals without deterioration.

Subseyuently, the channel coder udds the syn-
chronisation und error-hundling datu necessary for the
wireless transmission und then encrypts the duta, After
that, the digitul modulutor yenerates u Pl/4 QPSK
modulution sighul for digital wireless fransmission from
the chunnel-coded digital stream. The modulation
sighul is then converted to unulogue through the D/A
converter und carried to the RF block. Findlly, in the RF
block, the moduluted currier wave is umplified to the
udeyuute transmission power level und fransmitted to
the receiver.
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RECEIVER

Upon receiving the modulated carrier wave from the
frunsmitter, the receiver reproduces the diyitul uudio
signul und outputs it us either un undlogue or digitul
signdl to audio equipment such as un audio mixer or
power umplifier. The maujor processes performed within
the receiver are us follows:

In the RF block, the received signul is diyitised through
the A/D converter. Similur to the transmitter, three main
processes dare then performed in the DSP: digitdl
demodulution in the digitul demodulutor, chunnel
decoding ih the chunnel decoder und diyitul
decodiny in the CODEC. After receiving the A/D-
converted RF signal, the digitul demodulator
reproduces the digitdl sfream that was channel coded
ut the tfransmitter. Then the channel decoder performs
synchronisution, decryptfion ound wudio dutu
ubstruction processes.

Conseyuently, the CODEC decompresses the low
transfer rate audio signhul thut hus dutu reduced in the
fransmitter und reygenerutes the digitaul audio signal.
Findlly, the digitul audio signadl is output to the audio
eyuipment, either us un unuloyue or diygitul uudio
signal. Should the dudio equipment have a digitdl
interface such us AES/EBU, the receiver cun output the
digital audio sighul directly. Conversely, if the audio
eyuipment is only eyuipped with un undlogue
interfuce, the digitul audio signudl is D/A converted,
umplified und output by the audio eyuipment us un
unulogue dudio signal.
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Key Technologies

The audio CODEC and digital modulator/demodulator are core DSP technologies used in the digital audio
wireless tfransmission system. The following section provides a general explanation of these two key technologies.

AUDIO CODEC

OVERVIEW

In the wireless system, audio signuls have to be
fraunsmitted within u limited wireless bundwidth.
Transmitting the highest possible guulity audio in this
limited bundwidth is the mujor issue for wireless
microphone development. In uddition, low-lutency
audio fransmission is another requirement of micro-
phohe applicutions.

Sony is committed to designing uudio CODEC technho-
logy that provides outstanding sound qudlity. To
fransmit  the best qudlity dudio within limited
bundwidth, we decided to develop u digitdl wireless
fransmission system that employs the Sony digitul audio
CODEC, which redlises both outstanding sound quality
und low latency.

The Sony digitul audio CODEC hus the following three
muin feutures:

> Oufstanding sound qudlity in 24-bit/48-kHz sampling
> Low latency
> Secure fransmission

The Sony digital audio CODEC uchieves un optimum
bulance between sound qudlity, bit-rate and latency,
while having the redundunt bit assignment hecessary
for wireless trunsmission.

FEATURES

Outstanding Sound Quality

High sound qudlity is the most importunt uspect for the
audio CODEC. High sound yudlity is uchieved through
u wide dynamic range, a wide frequency response
und excellent fransient response performunce -
factors thut ure indispensuble for quulity-criticul
broudcusting und sound reinforcement (SR) uppli-
cutions.

In an andlogue system, a compander system is infe-
ygruted to provide the wide dynumic runye. However,
while compunder systems huve improved over time,
they muy not be the fundumental solution for transient
response performunce.

The Sohy diygitul audio CODEC system hus been
developed to fundumentully improve the trunsient
response performunce und therefore further enhunce
sound qudlity. It employs 24-bit/48-kHz sumpling digital
audio und provides:

> Wide dynumic ranye of more than 106 dB

> Wide frequency response of 20 Hz to 20 kHz

> Superb trunsient response performaunce

By digitdlly processing audio signals, the Sony digital
uudio CODEC provides highly dccurate transient
response performunce thut cun be u chullenye to
achieve in un unudlogue circuit.
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Low Latency Audio Transmission

The second key factor of the audio CODEC s its low
latency. In u digital device, signdl delays cun offen
occur due to the sumpling, synchronisation and
culculation process. However, low lutency is the
mission-criticul feuture especidlly in vocul und speech
wireless microphone upplications.

In o commonly-used CODEC, for exumple MPEG AAC,
more than 20 ms is reyuired just for decoding. In
contrast, the Sony digital audio CODEC redlises un
extremely low latency of 1.5 ms for both encoding und
decodiny by optimising the bulunce between the
redundunt duta ussignment that is hecessury for
wireless tfransmission, synchronisation processing und
CODEC processing. As a result, un extremely low
latency of 3.6 ms — from the A/D converter of the
transmitter to the D/A converter of the receiver — is
achieved. In ferms of spatial distance, lutency
becomes only 1.2 m.

Secure Audio Transmission

Secure uudio fransmission is aunother importunt issue for
the uudio CODEC. In un undlogue wireless transmission
system, the fransmitted audio sighdl is ut risk of beiny
infercepted by u receiver of un outside system. FM-
modulated audio signuls cun be demodulated by any
receiver. However, the digitul audio wireless
fransmission system transmits digitally modulated and
encrypted datu, which mitigates the risk of such
interception aund provides highly secure transmission for
even the most crificul upplicutions.

APPLICATIONS

By combining the digital uudio CODEC und digitdl
wireless tfransmission technoloyies, digitul audio signauls
used in u wide ranyge of upplications cun be
fransmitted wirelessly. The digital audio wireless
fransmission system cun be used in yudlity-criticul
upplicutions where unulogue systems huve not been

Low Latency Audio Secure Audio
Transmission Transmission
Transmitter Analogue System

FM moduluted
audio signdl

Total latency o

(A/D o D/A): 3.6 msec. The risk of being inter-
rupted by d receiver
of un outside system

Digital System

Digitally
moduluted
coded uudio

JUILA

@
Deluy of MPEG AAC: @

Q
20 to 350 msec. Encrypted
dutu

used in the pust. Sony digitul audio wireless tfransmission
technholoyy expunds the possibility of creuting wireless
conhnections to dll sorts of uudio devices, from
microphones o uudio processors to loudspeukers.
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Key Technologies

DIGITAL MODULATOR AND DEMODULATOR

OVERVIEW

Large-scule simultuneous multi-chunnel operation
is un essentiul feuture in wireless audio systems.
Responding o this reguirement, Sony hus developed
U ohe-chip digitul modulator und demodulutor
that dllows large-scule simultuneous multi-channel
operutions.

In addition to the lony experience of RF technoloyy in
the unuloyue wireless fransmission system, the digitdl
audio wireless transmission system incorporutes
u digital modulution system that is less vulneruble to

wave interference. These technholoyies ullow highly
stuble wireless transmission even for u large humber
of simultuneous multi-channel operations. The newly-
developed Sony onhe-chip digitul modulator and
demodulutor enubles up to 16 chunnels of simulta-
neous Multi-chaunnel operution in u bundwidth of just
8 MHz. Using a unigyue dlgorithm optimised for wireless
microphone applicutions, this one-chip IC device
is smull enough to be integrated info u relutively small-
sized yenerdl DSP for portuble devices.

Transmitter Digital modulator

on the one-chip IC

—
omnan Mapping

DATA

Filter

Filter

—

Digital modulator

o B

Modulated signal

L .

QPSK modulation

Receiver on the one-chip IC
|
e
RF —__,/ Demodulator Q Detector ———» ﬂ_ﬂ_ﬂ_ﬂ_ﬂ
~ DATA
FEATURES

More Simultaneous Multi-channel Operations

The RF design is un importunt technique fo redlise
multi-channel operdtions. In wireless systems with
multiple channels, the inter-modulation that s
generuted in the RF umplifier of the transmitter/
receiver often cuuses interference between the
wireless chunnels. The RF block of the dnudloyue

wireless system is designed with cureful considerutions
to eliminute such intfer-modulution. However, the inter-
modulution cunnot be construined either in the
unuloyue or digitdl system if the RF purt is composed
of unuloyue circuits.

RF spectrum
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Third-order inter-modulution signals will
occur ut 799.000 MHz und 801.000 MHz
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Key Technologies

FM modulation

Digital modulation

=X CH 4
_ D/U > 20 dB |

Analogue system Desired Error Eree — Desired
usually needs
D/U > 40 dB

Undesired ‘ Undesired

i f 1
Spectrum - - - J
Spectrum

* D/U ratio: Desired/Undesired ratio

Then why dre digitul systems udvuntugeous to
simulfuneous Multi-channel operation? As shown in the
churt ubove, the D/U (Desired/Undesired) signal ratio
will be the S/N rutio of demoduluted uudio sighal in the
unulogue system. The higher the undesired signal level,
the higher the noise will be in the moduluted signal.
Typicdlly, the andlogue system requires u 40-dB D/U
sighal ratio.

In the Sony digital wireless system, an error does hot
occur when it provides u D/U signhdl ratio of more thun
20 dB. More specificdlly in the digitdl system, no audio
signul deyrudution occurs us lony us the D/U sighul
ratio reauches 20 dB, even if the undesired signal level is
strong. For this reuson, the digital system is far more
tolerant to the undesired signul of the dndlogue
fransmission system (more than 40 dB) und thus has an
udvuntuyge compured with the potentidl risk of inter-
modulution interference.

The udvuntuye of undesired signul tolerability brings
ubout U greut improvement in simultaneous Mmulti-
chunnel operdtion. The figure below (left) shows
chunnel dllocutions in a conventionul unuloyue
system. Here, it is hecessary to dssign channels by
skipping unusuble chunnels where inter-modulution
occurs. In contrast, the below figure (right) shows
the chunnel ullocution in u digitul modulution system.,
The effect of undesired signul is reduced to up-
proximately less than 20 dB compured to the
unulogue system. By combining the digital modulation
system with un excellent RF circuit, even the inter-
moduluted chunnels cun be dllocuted us usuble
chunnels. In other words, un equdlly spuced channel
dllocdtion is redlised, without having to worry about
infe-modulution. In Europe, for exumple, this dllows
1.6 times more chunnels to be simultuneously ope-
rated compuared to un unalogue system.

FM Modulation System

r
Infermodulation by non-linear RF devices.
These channels are not usable.
at 8 MHz bandwith (one TV channel)

Digital Modulation System

These channels are usable.
at 8 MHz bandwith (one TV channel)




Key Technologies

DIGITAL MODULATOR AND DEMODULATOR / CONTINUED

APPLICATIONS

The followiny exumple shows u multi-channel operation
system used in the production of u redlity TV show in the
UK. In the andlogue system, 10-channel simultuneous
operdtion is possible in one TV bundwidth. Therefore,
when one TV chuhnel is uvdiluble, u 16-chunnel system
cun be configured.

On the other hund, the digital system dllows for
simulfuneous operution of up to 16 channels in one TV
bundwidth, enabling the configuration of larger systems
across the avdilable TV channels.
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Future of Digital Audio Wireless Transmission System

As described over the previous pages, the technology used in the Sony
digital audio wireless transmission system delivers outstanding sound
quality and large-scale, multi-channel operation. This technological
innovation can be applied not only to wireless microphone applications,
but also to wireless audio fransmission between a broad range of
professional audio equipment.

This fechnology dlso has the potentidl to leverage dany future improvements in
DSP processing power or reductions in component size und power consumption —
thereby enhuncing system performance. What’s more, its audio und datu
multiplexing capubility dllows for the wireless transmission of hot only audio signal,
but various other types of useful information too, offering further operational
cohvenhience.

By incorporating these advanced technologies, Sony will continue to enhance the
digital audio wireless tfransmission system, thereby opening up o whole hew world of
audio upplications.

The Digital Wireless
Microphone System
brochure is now available.

Contact your local Sony office to request
a copy or download a PDF version from
www.sonybiz.net/go-digital

Services from Sony

Services from Sony: working with you, working for you.

Recoynhising thut every compuny und every chadllenge is unique, we offer a complete and comprehensive
range of services dll the way through consulting, planning, finahcing, implementation, training, servicing,
muintenunce and support. Choose exactly whut's right for you, when and where you heed it.

Sony Professional Services Tuilo-made design, installation and project management of audio-visual and
IT CAV/IT) systems using skills developed over 25 yeurs of systems integration.

Sony Financial Services Innovudtive and flexible finance solutions designed to meet budyetary and
finuncidl requirements und constraints, enubling businesses to ulways huve the most current tfechnoloyy.

Sony Training Services A runye of off-the-shelf or customised truining services from busic operution
through fo high-level fechnicul muintenunce.

Sony Support Services Fully infegrated and customised support for products and systems throughout their
operutiondl life, combininy prouctive und reuctive technicul services

Not dll services ure uvdiluble in dll countries. If you'd like to find out more ubout whut we do, who we
do it for und how we do it, visit www.sonybiz.net or contact your locul Sony office.
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Specialist - Sohy Speciulist Deulers receive extensive
fraining on dll our products und services.
They combine this with an in-depth
knowledye of the muarket, ensuring you yet
advice that meets your heeds before und
ufter purchuse. To find your heurest Sony
Specidlist Dedler visit our "dedler locutor" ut:

www.sonybiz.net/dealer




