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EQUIPMENT – HEADPHONES

ELECTROSTATIC HEADPHONES WITH DSP AMPLIFIER AND USB INTERFACE

WARWICK ACOUSTICS—FORMERLY
KNOWN AS SONOMA ACOUSTICS—
HAS LAUNCHED ITS VERY FIRST
PRODUCT EVER, THE ELECTROSTATIC
M1. WITH IT, THE COMPANY AIMS TO
SET A NEW BENCHMARK IN TERMS OF
SIGNAL FIDELITY. WHEN PUT TO THE
TEST, THIS HIGH-QUALITY HEADPHONE
SYSTEM WILL HAVE TO PROVE IT’S A
FAITHFUL SERVANT FOR AUDIOPHILES
IN SEARCH OF MUSICAL TRUTH.
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ELECTROSTATIC HEADPHONES WITH DSP AMPLIFIER AND USB INTERFACE

The Sonoma from Warwick Acoustics

DEBUT
PRODUCT
FROM
SEASONED
PROFESSIONALS
By Harald Wittig. Photography: Harald Wittig
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WARWICK
ACOUSTICS, THE
DEVELOPERS BEHIND
THE SONOMA
SYSTEM, HAS THEIR
FINGERPRINTS
ALL OVER THE
CIRCUIT BOARD.

The XMOS DSP is responsible for equalizing the
incoming signals, and processes them to ensure
optimum sound quality.

A high-quality Coilcraft transformer
is, of course, part and parcel of the
high-quality circuitry.
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H

eadquartered in Warwickshire, in the UK, Warwick
Acoustics is pursuing a very
ambitious goal with its only
product released to date, the
Sonoma electrostatic headphone system:
The company aims to thrill even extremely
sensitive high-end fans who are addicted
to all things hi-res, and it intends to do by
delivering sound quality so impressive it’ll
make these folks’ bat ears prick up. The
name “Sonoma Acoustics” was a shrewd
choice. After all, the Sonoma Workstation,
the only professional DSD recording and
editing system for SACD production on
the professional audio scene, caught everyone’s attention back in the day. The mastermind behind the Sonoma headphone
system from Warwick Acoustics, Dan
Anagnos, sought advice from the Sonoma workstation developers at the Super
Audio Center in Colorado for designing
and fine-tuning the Sonoma headphone
system and got their blessing to use the
name. Although this is not a product from
SAC (Super Audio Center, which owns
the Sonoma Workstation), the expertise of
SAC’s skilled team certainly contributed
to the development of Warwick Acoustics’
first-ever product to hit the market. The
fine-sounding name is therefore anything
but an audacious marketing gimmick.
The Sonoma headphone system was
developed by Warwick Acoustics Ltd.
They came up with the concept behind
the Sonoma system, which consists of the
headphones (based on the electrostatic
design principle) and the dedicated amplifier. Unlike, for example, the electrostatic
forerunners from Stax, this headphone
unit can only be powered by its own
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amplifier, and for a good reason as we
will soon see. Just to briefly touch on this
point, the Sonoma system can be yours for
a cool €5,700. Whether or not the system
can be deemed a “good value for the money” will soon become apparent.
Let’s start with the headset: The HPEL
(High-Precision Electrostatic Laminate)
transducer is truly unique and revolutionizes the electrostatic design principle,
which, for a long time, was thought to
have reached its full potential. In addition
to the diaphragm being made from a
15-micrometer ultrathin film that provides the perfect conditions for achieving
exceptional impulse response, the HPEL
transducer manages with just one stator
grid. Unusual for electrostatic headphones,
a single stainless-steel mesh grid forms the
antipole to the diaphragm in the Sonoma
system. This enables the sound to reach
the listener’s ears directly and faithfully,
the developers state. This would mean an
initial step in the right direction has been
taken in terms of signal fidelity.
This, however, constitutes merely a baby
step as sacrificing a second stator and not
using the symmetrical design approach,
which has stood the test of time for good
reason, can result in unwelcome distortion. For this reason, the music signal is
preequalized in the system’s amplifier unit
upfront. This action is handled purely
digitally by means of a powerful DSP from
XMOS that works with multicore computing power and is optimized for digital
signal processing.
Of course, analog signals need to be digitalized beforehand. This job is carried out
by high-quality AKM converters that work

with a high resolution of 32 bit/384 kilohertz, high converter linearity, optimum
dynamics and extremely low static. And
while we’re at it, let’s mention the output
side, too: the Sonoma headphone system
uses two ESS Sabre Reference stereo
DAC chips, each supplying one channel in
mono mode in our Sonoma system.
Of course, an (analog) high-voltage
amplifier is needed to drive the HPEL
transducers. The manufacturer has gone
all out here and has provided a discretely
constructed FET amplifier that counterbalances the electrostatic converters’
inherently capacitive load: For this reason,
the 1,350-volt bias and the music signal,
which has an amplitude of 145 volts
thanks to the high-performance Class
A power amplifier, optimally match the
HPEL diaphragms. An obligatory look at
the inner workings of the amplifier unit
reveals a sight for sore eyes: a very clean
circuit board layout. This backs up the
manufacturer’s claim that, during the
design process, particular emphasis was
placed on minimizing interfering signals.

Digitally rectified
Warwick Acoustics wanted to create an
exceptionally neutral-sounding headset—that is, one with exceptional signal
fidelity. Consequently, they tasked the
DSP with linearizing the signals. The
developers did not, however, lean toward a
straight-line free-field frequency response,
which, in their opinion, would have been
unrealistic anyway. Instead, they opted
for the definitive ideal setup in the form
of an ultralinear loudspeaker playing ▶
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THE AMPLIFIER’S
INNER WORKINGS
REVEAL A SUPERCLEAN CIRCUIT
BOARD LAYOUT.

▶
016

B A C K TO TA B L E O F CO N T E N T | F I D E L I T Y I N T E R N AT I O N A L № 12 | 01/ 2019 | E N

EQUIPMENT – HEADPHONES
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THE AMPLIFIER ACCEPTS
ANALOG SIGNALS,
WHICH ARE DIGITIZED BY
AKM CONVERTERS, AND
DIGITAL SIGNALS WITH A

RESOLUTION OF UP TO
24 BIT/192 KILOHERTZ
ARE PERMITTED THROUGH
THE S/PDIF INPUT.
▶
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in an acoustically optimized yet lively
space. Achieving something like this using
analog technology would have required
a huge amount of effort. Digital technology makes this easier, more efficient, and,
in the end, cheaper. Hardened analog
enthusiasts will turn up their noses in
indignation at such an idea, and I don’t
mind admitting that though I’m also a
digital fan, I also felt a little resentful myself. But I also reminded myself that digital
photography, for example, uses software
to correct the residual errors of modern
high-performance lenses, and this results
in incredible images—all without überexpensive components and time-consuming,
high-cost detailed manufacturing. So, why
not use the latest technology for the benefit of great sound quality? Exactly!
Despite digital equalization, the construction-related effort that went into the actual
headset is significant: The diaphragm
surfaces are, very noticeably, divided into
eight honeycomb-shaped cells by the
spacer made of Formex. The Sonoma
developers did this to achieve a particularly beneficial resonance frequency. And
the reason is clear: Instead of one single
large resonance frequency, eight small
resonance frequencies do the job. The
overall average of these frequencies apparently only has a negligible effect on the
frequency response. An extensive series
of tests led to the different cell shapes and
sizes and, according to the developers, the
Sonoma’s film diaphragm can be optimally
processed—that is, shaped.
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The headset itself is equally impressive.
The unpretentious spot color is a stylish
silver-gray, and the material of choice
for the driver housing and the striking
protective grids over the diaphragms is
lightweight yet resilient magnesium.
The headband also shimmers in silver-gray, but it’s made from nylon; the
internal steel band features a titanium
coating. The headband pad and ear pads,
made from top-grain sheepskin, definitely won’t please any vegans out there,
but they do ensure a lovely snug fit on
your head. Interestingly, the ear pads are
hand-stitched in Germany, though, in
contrast, the words “Assembled in China”
are openly and honestly embossed on the
amplifier. At this price, does it really need
to be assembled in China? Presumably
yes, as otherwise—taking a quick glance
at rival products out there—Warwick
Acoustics wouldn’t be able to sell the
Sonoma system at this comparatively
reasonable price.

stand-out on the mirror-finish, thick front
panel is the centrally positioned fader that,
pretty unsurprisingly, serves as a digital
volume control. A cute toggle switch
is available for selecting the input, and
there’s a jack for the headset’s connector
cable. Specialist Straight Wire provided
the cable, which boasts low capacitance
and features a self-latching connector
and overall workmanship that inspires
confidence. The USB cable, made by the
same company and supplied as standard,
boasts the same level of workmanship as
well. The amplifier also works as a USB
interface with a maximum resolution of
32 bit/384 kilohertz. This requires a special driver for Windows PCs (which can
be downloaded from https://warwickacoustics.com/headphones/support/),
however Mac users can simply plug and
play. And that’s exactly what we did.

From strength
to strength

While the headset does feel comfortable
Admittedly, I had to accept one little fly
(I, that is, my head, could personally do
in the ointment: The Sonoma interface
with a little less contact pressure, however) doesn’t allow you to circumvent the
because it weighs a mere 300 grams, the
internal jitter killer; it always generates its
amplifier unit weighs in at a hefty 2.5+
own clock by means of a clearly high-qualkilos. The thick-walled housing made
ity Crystek oscillator and TI/Burr-Brown
from solid, high-purity aluminum is sure
chip. My benchmark interface, the Mutec
to be partly to blame here. It consists
MC-3+USB, initially supplied the Sonoof a U-shaped bottom section and a
ma with digital signals, but it didn’t leave
finger-thick aluminum cover panel with
them untouched. Okay, yes—if everyventilation slots that match the protecthing with the sound is going swimmingly,
tive mesh grids on the headphones. A
then… ▶
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AN INSEPARABLE PAIR: THE SONOMA
ELECTROSTATIC HEADPHONES
AND THEIR AMPLIFIER/INTERFACE.
A STRIKINGLY SOLID ALUMINUM PANEL
WITH DISTINCTIVE VENTILATION
SLOTS PROTECTS THE AMPLIFIER’S
HIGH-TECH INNER WORKINGS.
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A MANDATORY PART OF THE SONOMA SYSTEM
IS THE HIGH-VOLTAGE AMPLIFIER, WHICH EQUALIZES AND LINEARIZES ALL SIGNALS IN THE DSP.
IT CAN ALSO BE USED AS A USB INTERFACE WITH
32-BIT/384-KILOHERTZ MAXIMUM RESOLUTION.

THREE STATUS LEDS LET YOU KNOW WHICH
INPUT IS ACTIVE. IF THERE IS A SIGNAL,
THE LED TURNS FROM RED TO WHITE.
▶
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CHALLENGING
INTUITIVE

SONOROUS
ANALYTICAL

A component is 100% intuitive if you can
exploit its potential to the full intuitively.

Armed with a standard HD edition
(24 bit/192 kilohertz) of one of my
favorite test pieces, “Yours Is No Disgrace”
from the outstanding album Yes by the
legendary British progressive rock band of
the same name, the Sonoma system made
it crystal clear that the sound quality was
actually expansive. The opening lead-in
chords, which always remind me a bit
of the Bonanza theme song, sounded so
precise and fully dynamic that I felt like
my ears had broken out into a massive
grin—and I really delighted in the ability
to detect every little detail, and I mean,
every little detail. Seldom has Steve
Howe’s solo homage to Wes Montgomery
sounded clearer, never has Chris Squire’s
sublime Rickenbacker licks or Bill Bruford’s jazzy drumming had a richer tone,
never have the vocal harmonies sounded
more opulent, and never has Jon Anderson’s tenor voice reigned over the dense
music with greater self-assurance. So I
decided to say “Yes” to Yes and picked out
the recently released 24-bit/192-kilohertz
version of the classic Close To The Edge
and fully immersed myself in the rich
sound produced by the Sonoma system.
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EUPHONIC
VIVID

The Sonoma
from Warwick Acoustics
Thanks to innovative and exclusive
technology, this is an electrostatic
system delivering extreme signal
fidelity—perfect for anyone with
a passion for details.

© FIDELITY Magazine
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ACCOMPANYING EQUIPMENT
USB interface and DACs: Mutec MC-3+USB, Mytek Digital Stereo192-DSD DAC, Violectric V800 | Computers: Apple MacBook
Pro/Wortmann MultiBook | Software players: Audirvana Plus 2/
Foobar 2000 | Headphones: AKG K 702 Studio, Beyerdynamic T1 |
Headphone amplifier: Violectric HPA V200

For the second time, the electrostatic system put its outstanding impulse response
to good use, ensuring my ears picked out
the transient attacks by the guitar and
bass and the drummer’s characteristic rim
shots. In addition, I noted extraordinary
spatial representation —a phenomenon
rarely achieved even by top-of-the-range
headphones—and a bass remarkably deep
for this type of headphones. The selectivity corresponds, in a figurative sense, to the
modulation transfer of a Leica lens: All
sound events are separated with exemplary precision; the Sonoma does not
withhold anything and is, all in all, an outstanding servant for audiophiles in search
of musical truth. This does, however, also
mean that this system mercilessly lays bare
any production weaknesses. The sound
butler only gingerly picks up inherent
audio-related youthful indiscretions and
brings them to your ears’ attention with
a contemptuously raised eyebrow. That
butler’s right though—fair enough. So it’s
best to only listen to top productions and
let the high-quality Sonoma bathe you in
the sounds of Standards Vol. 1 by the Keith
Jarrett Trio, Eric Johnson’s masterpiece

Ah Via Musicom, and Frank Sinatra’s Come
Dance With Me! (all in 24-bit/192-kilohertz resolution). Make no mistake: The
Sonoma system is worth its price tag if
you have a fetish for high musical fidelity
delivered straight to your ears. ■
Headphone | The Sonoma
from Warwick Acoustics
Functional principle: electrostatic headphones
featuring an open-back, circumaural design
with customized DSP-optimized amplifier with
USB interface functionality | Digital inputs: 1 x
S/PDIF coaxial | Digital outputs: USB output |
Analog inputs: 2 x unbalanced (RCA), 1 x 3.5
mm stereo jack | Maximum resolution: USB interface 32 bit/384 kHz and DSD64 and DSD128
via DoP | Special features: innovative electrostatic HPEL converters with just one stator grid,
fully digital 64-bit fixed-point signal processing
in the amplifier unit | Finish: magnesium ear
cups, nylon headband, pad-and-ear headband,
hand-stitched sheepskin pads | Included as
standard: high-quality power-supply unit, connector cable, and USB cable from Straight Wire |
Headset weight: 303 g | Amplifier dimensions
(W/H/D): 19/5.7/29 cm | Amplifier weight:
2.5 kg | Warranty period: two years | System
price: €5,700
https://warwickacoustics.com/headphones/
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THE END

Thanks for reading issue 12 of FIDELITY international. I ssue 13
will be put online by May 2019 or when ready. Be prepared and
s ubscribe to our newsletter to get the latest news at first.

