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Open-back electrostatic headphone and DAC/energiser
Manufactured by: Sonoma Acoustics Ltd, Boulder, Colorado, USA

Supplied by: Sonoma Acoustics Ltd, Henley In Arden, UK
Telephone: 07720 555754

Web: www.sonomaacoustics.com
Price: £4995

A high-end luxury headphone solution from a new name, the M1 offers a unique 
in-house twist on established technology. Is it the ideal solution for ‘head-fi’ enthusiasts? 
Review: Andrew Everard Lab: Keith Howard

Sonoma Acoustics M1

There’s no denying that headphone 
listening, or ‘head-fi’ as some fans 
describe it, is one of the boom 
sectors of the audio industry. 

There are now more upmarket headphones 
on the market than ever before, along 
with dedicated amplifiers and other 
accoutrements, and it’s a safe bet that one 
of the busiest areas of any hi-fi shows is 
going to be the personal audio zone.

The trend arguably started with buyers 
wanting better sound from their iPhones, or 
whatever else they use to carry their music 
around, but it’s spread into the mainstream 
‘fixed’ audio market, where people listen 
at home rather than on the move. And 
indicative of how far things have moved is 
the headphone system reviewed here, the 
£4995 M1 from Colorado-based Sonoma 
Acoustics, comprising a pair of electrostatic 
’phones with a dedicated DAC/energiser.

dsd pedIGRee
The M1 headphones come with an 
impressive pedigree behind them, and 
from the history of SACD in particular. If 
the Sonoma name rings some bells, it’ll 
be because of the DSD recording and 
editing Sonoma Workstation, developed by 
the Colorado-based Super Audio Centre. 
That solution was created by Gus Skinas, 
formerly of Sony Pro Audio, who set up 
Sonoma Audio with Sony colleague David 
Kawakami. Also on the 
team are Dr Andrew 
Demery, previously 
with the DSD team at 
Philips, and headphone 
designer Dan Anagnos, 
among whose Sony 
products have been 
the massive SSM9 ED 
loudspeakers.

The idea of clamping 
electrostatics to your head 
has been with us for getting 

on for 60 years, Stax having unveiled 
its first pair, the SR-1, in 1959, and Koss 
following a decade later with the first US-
made electrostatics, which weighed the 
better part of a kilogram! Since then there 
have been many variations on the theme, 
including the slabby Jecklin Floats and the 
£30,000 Sennheiser Orpheus.

Sonoma says its M1 system has a novel 
twist, in the form of the 
drivers used: the ‘High 
Precision Electrostatic 
Laminate’ transducers 
in the earpiece, and 
the associated drive 
electronics, all the work 
of UK-based Warwick 
Audio Technologies, 
where designer Anagnos is Chief 
Technology Officer [see boxout, p43].

The three-layer laminate diaphragm is 
just 15µm thick with a claimed radiating 
area of 3570mm2, its ultra-low moving 
mass required for ‘speed’ and high-
frequency extension. Sonoma also claims 
better bass extension with minimised 
break-up modes for these diaphragms, 
while removing the conventional magnetic 
motor lowers distortion. The single-ended 
drive also simplifies the structure, reducing 
reflections and diffraction effects.

The company also claims 
the driver is both strong 
and reliable due to that 

‘The M1 is 
something of a 

“take no prisoners” 
enterprise’

RIGHT: Lavishly packaged, the M1 includes 
silver-plated OF-copper cables from Straight 
Wire, with self-latching connectors and a multi-
pin connector for the energiser [inset shot, p43]

laminate design, while tight pair-matching 
is also possible – it says the typical variation 
is less than 0.08dB [see KH’s Lab Report, 
p45]. The diaphragms are mounted on 
an open cell insulating spacer with no 
grid in front of the diaphragm – unlike 
in conventional electrostatics – and a 
stainless steel grid behind it. This design 
creates what the company describes as 

a series of very small 
‘drum skins’ formed 
from the laminate 
diaphragm and the 
spacer, these vibrating 
to create the sound 
when the 1.35kV DC 
bias voltage is applied. 
Sonoma explains that 

each of these cell drum skins is tuned to a 
different resonant frequency, their outputs 
combining to create the sound while 
averaging out these resonant effects.

ToUCHes oF LUXURY
Housing the drivers are injection-moulded 
magnesium ear-cups, chosen over the 
more common aluminium for its greater 
strength/weight ratio and shielding, while 
the ear-pads are made from Cabretta 
sheepskin from Ethiopia, tanned by a 
company in business in Yeovil, Somerset 
for over 190 years, and then hand-sewn in 

Germany. The headband, meanwhile, is 
made from Nylon 12 for flexibility 
and damping, again chosen over 
metal for these properties.

The headphones connect 
to the energiser/DAC using 
low-capacitance silver-
plated oxygen-free cables 

developed in conjunction with 
Straight Wire, with self-latching 

connectors to each earpiece, and  
a custom jack at the DAC/amp end.  

A sensor loop shuts down the amplifier if 
the cable is disconnected at either end, 
and the system comes with a USB cable 

also developed with Straight Wire.
The energiser itself, its casework 

machined out of solid aluminium, is 
compact enough to be used for desktop 
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WaT’s In a naMe?

audio, but at the same time won’t look 
out of place on an equipment rack. To the 
front there’s nothing more than a digital/
analogue switch, volume control, indicator 
lamp and headphone output, while the 
power switch is to the rear beside the input 
from the offboard power supply provided.

Inputs are provided on a USB Type B  
connector for use with a computer, 
alongside coaxial S/PDIF, analogue RCAs 
and a 3.5mm socket to which portable 
devices can be connected. Within, 32-bit 
ESS Sabre Reference DACs are configured 
in dual-mono while 64-bit signal processing 
running on a multicore XMOS DSP is 
employed to achieve what Sonoma calls  
a ‘modified, pseudo-diffuse field response’.

The processor also handles the 
volume control, the system claimed to 
‘dramatically outperform all the pure-
analogue, stepped attenuators we’ve 
evaluated’, while the output stage uses 
discrete Class A FET amplification. Analogue 
inputs are digitised using a 384kHz/32-bit 

ADC from AKM, the processor handling 
digital inputs at up to 384kHz/32-bit and 
DSD128, the latter transferred via DoP.

 pUsHInG Up THe LeveLs
I stuck with digital inputs for almost all 
my listening, simply because that’s how 

LeFT: The M1’s ultra-light laminate diaphragm 
is supported across an open-cell spacer that’s 
just visible inside the magnesium ear-cups. The 
headband is made from nylon while the hand-
stitched pads are fashioned from sheepskin 

the majority of my music is, and putting it 
through a DAC/ADC/DAC chain – as I did 
by running my usual Naim NDS through 
the analogue inputs – really didn’t seem to 
make much sense in assessing the product.

I have to admit that initial impressions 
of the M1 weren’t too favourable, but this 
was nothing to do with the sound – which 
is all about thrilling dynamics and presence 
– but rather concerned the comfort. From 
new, the headphones seemed very tight 
and rigid, with a heavy clamping action 
on the head. Listening at low levels also  
showed quite a lot of mechanical noise 
transmission coming from the cable to 
the ears, and some creakiness from the 
structure as I adjusted the fit on my head. 

However, over extended listening both 
discomfort and noise seemed to abate, 
the former as the headphones seemed to 
loosen up a bit, the latter as I was clearly 
enjoying them so much that I pushed the 
levels further up the scale.

sTeInWaY pResenCe
Since it’s an open-backed design, the M1 
headphones let quite a lot of sound both 
in and out, so are really best suited for 
‘anti-social headphone listening’ where one 
needs neither to keep the world out nor 
the music from disturbing others – but the 
reward for that is a sound of exceptional 
freedom and airiness, a long way from the 
‘shut in’ headphone norm.

With an eye to the antecedents of the 
design, I opened critical listening with  

With its engineering and 
development centre in Ebbw 
Vale, Wales, Warwick Audio Technologies is more 
than just the supplier of the ‘High Precision Electrostatic Laminate’ drivers 
used in these headphones. In fact, the entire system is built around its driver/
energiser technology, which is delivered as a matched package. As with many 
audio companies, WAT is a university spin-off, stemming from work on the HPEL 
technology by Dr Duncan Billson and Prof David Hutchins at the University of 
Warwick, School of Engineering, and funded by venture capital firms including 
Mercia Technologies and Finance Wales. As well as Billson and CTO Dan Anagnos, 
the WAT team includes Sonoma Acoustics CEO Martin Roberts, formerly with 
NXT, and former Bose Vice President Gary Waters. The company offers its drivers 
and headphone technology as turnkey solutions for many OEM manufacturers.
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Tina Margareta Nilssen’s 
Appassionata set of piano music 
by Beethoven, Grieg and the 
Norwegian composer Signe Lund [2L 
2L-142; DSD128 download]. Here 
I was struck by both the weight of 
the Steinway and its delicacy, plus 
the way the church acoustic in 
which it was recorded adds distant 
ambience without ever becoming 
intrusive. A very real instrument in 
a remarkably convincing acoustic – 
that’s what the Sonoma M1 system 
was delivering, and nowhere more 
so than with Lund’s ‘Cinq Morceaux’. 
Lund (1868-1950) is a composer 
unfamiliar to me, but clearly her 
work is worth further exploration.

enTIReLY IMMeRsIve
That sense of an intimate 
connection with the performance 
was equally apparent with 
something rather different – Van 
Morrison’s ‘standards’ set, Versatile 
[Exile/Caroline International 
60256705335; 96kHz/24-bit]. 
Here the M1 did a fine job with the 
close-up view of the singer’s voice, 
delivering all its detail and texture in 
front of a band that’s clearly entirely 
at ease and working well together. 

I have to admit to a shudder at 
the thought of yet another album of 
music’s old chestnuts – they seem 
to be all the go at the moment, and 
most are pretty toe-curling – but The 
Man manages to pull it off thanks to 
sheer musicianship, which is served 
well by the wide-open view these 
headphones deliver.

The Sonoma system rocks, 
too, with the dense Euro-rock 
of David Bowie’s Heroes in its 
recent 192kHz/24-bit remastering 
[HDtracks] benefiting from the 
excellent insight on offer. It’s 
impressive how these headphones 
can punch out fast, crisp rhythms, 

while the bleak instrumental layers 
of the likes of ‘Sense Of Doubt’ 
are at once laid bare and entirely 
immersive. Most striking is the 
really rich and grumbling bass these 
headphones can deliver, and the 
way this integrates completely with 
a midband that’s forthright without 
ever becoming overly strident. The 
treble, too, is as remarkable for its 
extension and openness as it is for 
its sweetness and purity.

Yes, that makes the M1 
something of a ‘take no prisoners’ 
enterprise, in that it’s ruthlessly 
revealing of poor production or 
low-resolution transfers – as I guess 
one might expect given the system’s 
provenance. But what was striking 
was just how good the headphones 
could sound when one of my 
sources was nothing fancier than a 
£200 used Mac mini treated to a bit 
of fettling. As an exemplar of ‘source 
last’ thinking, which suggests that all 
will be well if the computer data is 
delivered cleanly, and the DAC and 
headphone/amp system make the 
difference, the review set-up was 
highly persuasive. 

aBove: Sonoma’s M1 includes 
just one electrode so the ear-facing 
diaphragm is almost entirely unimpeded
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ABOVE: Third-octave freq. resp. (red = Harman 
corrected; cyan = FF corrected; green = DF corrected)

ABOVE: Unequalised responses (L/R, grey/red; 
ave. 3rd-octave, black) show an extended bass but 
reduced presence band output [see responses, below]

LaB
RepoRT

sonoMa aCoUsTICs M1
This is only the second electrostatic headphone we’ve measured 
in recent years, the first being the Stax SRS-4170 Signature [HFN 
Nov ’13]. Sonoma’s M1 performs very differently, particularly 
in the bass. Whereas the Stax had a pronounced bass peak 
at about 80Hz, with a rapid roll-off in output below that, the 
M1’s bass extension reaches comfortably below 20Hz (–6dB 
re. 200Hz), making it the equal in this department of the best 
planar magnetic designs [see Graph 1, below]. Just how much 
of this – and the rest of the frequency response – is due to DSP 
equalisation would be interesting to know. Whatever, the M1 
performs well in the bass, although the fact that the maximum 
SPL it is specified to deliver is 110dB means that it might 
overload on bass-heavy material played loud.

Our impedance test is inappropriate given that the M1 has 
its own drive electronics but I played pink noise over one channel 
only while wearing the headphones, mimicking the impedance 
test, to see if I could detect any vibrational misbehaviour in the 
headband. I could, just, hear some carry-over of sound to the 
inactive channel at low frequencies, which makes me wonder 
if the twin blips at around 65Hz and 80Hz in both capsule’s 
responses are related to headband resonances. Higher in 
frequency there is less peaking of output around 2-3kHz than is 
classically considered necessary for a neutral tonal balance. One 
related effect was that small differences in capsule positioning 
on the ear can have quite a large influence on response, 
beginning around 1kHz and worsening above 5kHz.

At low frequency the M1’s large, efficient earpads effectively 
banished the variability I so often see caused by poor earpad 
sealing. The 3rd-octave corrected frequency responses confirm 
Sonoma’s claim to have taken note of Harman’s research on the 
optimum headphone target response, albeit not entirely [red 
trace, Graph 2]. Shelving-up of the bass response isn’t sufficient 
to flatten the Harman-corrected response, and the M1’s output 
is also a little shy in the presence band between 2kHz and 8kHz 
– although that’s a feature commonly seen in headphones which 
nonetheless sound well-balanced. KH 

Capsule matching (40Hz-10kHz) ±3.9dB

LF extension (–6dB ref. 200Hz) <20Hz

Distortion 100Hz/1kHz (for 90dB SPL) 0.2% / <0.1%

Weight (inc cable) 424g

You’ve got to be pretty fanatical 
about your headphone listening 
to drop £5k on a pair of cans, but 
if you are and you do, then the 
Sonoma M1 will reward you with 
a sound of spine-tingling clarity 
and dynamic ability, allied to an 
open spaciousness that makes 
almost any well-produced album 
an enthralling experience. Add in 
the sense of luxury of the whole 
enterprise and you have a very 
special system indeed.

HI-FI neWs veRdICT

Sound Quality:  86%
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