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decade ago, many predicied that amplifiers with switching or chiss-1)*
output stiges would come to dominate high-end audio. In a post-Peak
mwultlﬂl']‘[d]ﬂx ufmcrmrwuu]d:lmpmmmrlnma
cliss-D) mr-pl:l"n‘sm‘yﬁg AC from the wall
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a conventionl has a theoretical cfficency of
m“&ﬁdl“uddmnurﬁdly 1, this efficiency is obtained only
xdmmddwmg;dwmdfmdtmwdﬂ}mmma bkas current re-
duces that effiaency considerably, typically to around 509, Class-A are cven Jess
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plifier as waste heat as is used to drive the loudspeaker (see "Sam's Space™ in this issuc).
By contrast, a cliss-D amplifier can, in theory, be 100% efficient, and practical circuits
are at Jeast 90% efficent. Watt for watt, all of the expensive parts of an amplifier design—
the power transformer, output hear-
ﬁ@ and dm—{:nbcmﬁ;ﬂ thus
a high- class-12
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cheap. Class-1) amplifiers therefore,
whive bad every m So
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ifiers wi dm—ﬂllmupmmgﬁ?
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- - —s0 far, class-1) amplifiers have found wide-
DIMENSIONS spread. domestic only as sub-

! . woaker amplifiers. There are exceptions:
Brung Putzeys's Hypex modules, as used in
the Chamnel Islands amplifiers, have their
followers; PS Audio’s GCC-100 is a Evorite
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REVIEWED ! Reference 1000 monoblodks are to be found

in “Musc in the Round”™ colummist Kalman
PRICE Rubinson’s system,

Sull, when 1 encountered NAD's M2
class-D imtegrated amplificr, which sells for
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wide, The DSP section mudes the wol-
ume control; as the maxinmuum bt
handled by the control is 24, the 35-hit
m theory, allows there to be up to 11
s’ worth (i, 66dH) of amenmaton with
no degradation of slgral resolution. Level
adjustments are 1 elther with a front-
panel rotary encoder or with the usual Up/
Down buttons on the mmote contol, in
0.5dB seps. The DSP section abso allows
the user to choose from seven mmpedance-
compensston filiers, to allow the amph-
fier's top octve to be funed to match the
chiven speaker impedance in that region.
The rightmost front-panel button

MEASUREMENTS

HAD MASTERS SERIES M2

15 labeled Menu; i conjunction with
the rotary encoder, it allows the user
to select the sample rate of the analog
inputs’ A/D converters, the speaker
impedance-matching flter, 3 gain offset
for each of the analog inputs (from 0dB
to -9dB in 3dB steps), the amplifier’s
absolute polarity, :nr the alphanumenic
name of each input. The volume contol
can be bypassed if the owner wishes o
use the M2 with a separate preamplificr,
while digital data can be routed via an
external processing loop if desired,

The M2's rear panel offers two pairs
of plastic-shrouded binding posts for

cach channel, to either side of the [EC
AC inlet and main power switch, (A
front-panel button switches the M2 in
and out of Stndby mode.) The balanced
and unbalanced analog inpur jacks are
on the far left of the rear panel, with the
digital inputs and loop sockets vertically
arrayed next vo them.

The M2 1s relanvely hefry, but offers a
superb level of fitn'fimsh, as well as 2 bugh
maximum continous output power of
maore than 2000 pe into 8 o, In com-
mon with NAD's amplifier philosophy,
mote power—300Wpc into 8 ohms—i
aval for shor-tenn transients. Abo
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reflecting NAD tradition, the M2 offers
upum:l Soft Clipping, selectable with
el switch and reabzed m the
The M2 uses three power
ﬂhmaﬂmmh -mode types: one for
channel’s output stagr, and a third

for the mput stage and control secnon.

Technical details
In its simiplest form, the output stage of 3

class-D amplificr compmises two comple-
mentary switches (usually power MOS-
FETS), one connecting the output termi-
nal to the positive voltage rail, the other to
the neganve rail. When no inpur signal is
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present, the switches alternately open and
close at a very high frequency, sending a
series of fullscile positive and negative
pulses to the output—in the case of the
M2, +50V. The switches are never on at
the same time, and as the average voltage
at the output s zero, there 5 no output
signal. With an input agmal present, the
oscllator controlling the switches adjusts
its duty cycle so that the full-scale positive
pulses last iun.gcr when the audio signal
1 in mpmrtm: h.u- mdlﬂwdﬂﬂlamk
mg;um: or the nega-

51 p'h.ur_ Th.-: gtghcr the signal
|n-¢1 longer the switches sty closed

for cach , and the higher the average
voltage fed o the output for cach signal
phase. You have an amplifier! For obvious
reasons, this operating principle is called
Pulse Width Modulation (PWM). And
because the devices are either
fully on or fully off, no power is wasted
the efficency 100%,
However, a hefty Imw-p.'m filter needs o
bcmrmﬁﬂ\cm t in order to
prevent the level of high-frequency
switching noise from contaminating the
barhood, and t© reconstruct the
waveform.
In practice, of course, there are many
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engineering problems o be solved in
the design of 2 PWM amplificr, and
many propri solutions are offered.
MAD has collaborated with 1 British
semiconductor company, Diodes Zetex
Lrd., which developed a novel feedback
topology in WEIJE,E the ourput pulses
are continuously compared with a ref-
erence to plrodu:: an error signal. This
error s s mnregrated, dipinzed (at
1n8m Hirr:md &di‘l?c:k.with noi

ing, tor the PWM modulator. The signal
is also monitored at the outpur low-pass
filter, to give a low output mmpedance.
The Zetex team refers to their topology

measurements, continved
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as 3 Direct Digital Feedback Amplifier,
and the NAD M2 is the first commerial
product to feamre DDEA.

In the main, 3 PWM output stage fol-
lows 2 conventional small-g arclog
amplification stage. However, if the PYWM
stage can be fed PCM daea directly, there 1s
no need for there to be any analog amplifi-
cation at all. This is what NAD has done in
the h&“'ﬁﬁ why they call it a Direct

igital amplifier. From the block diagram
Eﬁﬁl)‘swﬁmpapcrmdwdm?gnnfdu
M2, it Jooks as if the PCM data are first
converted to a nol bitstream that
s then apphed o the 108MHz PWM

modulator, along wath the feedback sgnal
There have been similar products be-
fore, in which a digital mput signal is di-
rectly fed to an amplifier’s outpur stage.
The original Wadia company bet
farm on what they clled a PowerDAC,
but couldn’t bring it to market success-
fully. The TacT amplifiers did
some marketplace traction, and the Toc-
ati PCM-to-PWM interface used by
TacT was heensed o Texas Instruments
in 2001 The Sharp SM-8X100, from the
start of the century, was functionally very
similar to the M2 but was compromised
in terms of dynamic range, and never sold
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tn significant numbers.

advantage of ing everything
in the di 't:ll:.?_ﬁum mpmﬁlﬁd the
uuthiirﬂrrwiﬂl sufficient precision, the
only source of noise and distortion is the
PWM output stage iself. The M2 thus
has the potential for sounding better than
a convennonal analog PYWM design.

Hiccups

A couple of operational niggles were
parent when 1 first set up the M2, The
shrowded EuroMNanny speaker termuinals

acoept spade hugs from one angle only,
which mukes dressing speaker cables a

NAD MASTERS SERIES M2

hit-or-miss affair. The termmal’s apening
15 also oo narrow o take the thick lugs
now found on some high-end cbles,
such as AudioQuest’s K2 Forturiately, the
terminals do aceept 4mm plugs, which 1
fitred vo the cables | used. 1 was also ini-
tally puzzled by the M2%s sample-rate
display, which obstinately told me thar
the incoming sample rate was 44.1kHz,
cven when [ was feeding the amplifier
data at a different sample rate. According
to Greg Sadsen, NAD's director of prod-
uct development, even though the M2
does adjust iself to operate at the meom-
ing sample rate, the display shows the

sarmple rate sct by the appropriate status
flag in the datastream. Unfortunately, if
this flag is left blank, as can happen with
some source components, the display
will default to “44.1kHz."

I had a problem with the first sample
of the M2 (serial no, H99M200085) 1 re-
ceived for review. After a couple of weeks
of operation, during which time eftiton
continuously, | got home one evenung to
be ed by the sound of cicking relays
muﬁlt: fmt?—pmml messipe ‘:t:‘l:um“lz;ﬂr_m?"
Unfortunately, I had no idea how long the
M2 had been in this state. Following the
mstructions in the manual, 1 the
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amplifier off at the rear panel, unplu
the AC cord to make sure there “I::huﬂgrl';l

a hard reboot, and left the M2 powered
down for an hour When | nurned it back

on, “ERd signal for about 5 seconds,
then displayed the “ovErear™ messa
agatr—the amplifier was now stone ol
and shut down, NAD shipped me a new
sarnple (senal no, HY9M200094), and |
contmued the review, including the mea-
surements, with that ample, which per-
formed perfectly,

Sound

Linitially set the M2 up in s Fixed Gain
maode, for use as a power amplifier, but
after a Mew York muinute's reflecuon, 1

measurements, continved
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realized dhat that was not going to tke
advantage of what the NAD could do.
So | rethought the system's architecture,
feeding to three of the M2's digital inputs
the digital outputs of the dCS Puccini

for CDs) and Ayre Acoustics C-5xe™"

for DVD-Audio discs) players, as well
a5ty Mac mind server via a Bel Canto
USB-to-5/PDIF converter. For SACD
playback, | fed the Pucani’s analog out-
put to the M2'% balanced inputs, making
sure its maxinum output level was set to
2V 50 as not to overload the M2's own
A/D converter (see “Measurements”
adebar). 1 lef off the NAD's Saft Clip-
ping featre, 1 also set the speaker com-
pensation to “=28 oluns,” which seemed

appropriate [or the Aerial Acoustics 20
V2 speakers with which [ did most of
my auditioning. The Acnal has a low
impedance in the midrange, but much
higher in the top two octaves; setti
the M2 o “4 chms” as 1 illiﬂl“?tﬁ
resulted in too much high-treble energy,
For the PSB Synchrony Ones 1 used
*6 ohm" setting, to match that speaker’s
top-octave impedance,

| wasn't sure what to expect from the
M2. My experience of class-D amplifiers
has been somewhat limited, bur from
that expenence | antapated @ur, dry
lows, somewhat threadbare highs, and 2

Hartened \oum.lmﬁr I got nome of those
things. Instead, when I fed the M2 the




24-bi/BB2kHz master files of
Cantus’s Wil You Are Alive (CDD,
Cantus CTS-1208), the sound-
T was wide ::fk}e deep, f;:

frequencies SO
the lows warm and nich.

With Tunes playing back CD
dat, well-halinced runi recond-
g such as Mary Chapin Car-

ter's verson of and
Richards' “Party Doll," from Purty Doll
and C.:;I'Iur Fnvonites {Cﬂwﬁm:ﬁa CK
68751), had a de Flu:ﬁll bulity in the
midrange, and reverberation had
been used in the mix, the source moved
back appropriately in the soundstage.

And even when the recording was not
good, its poor qualities were handled by
the M2 without exaggeration or tonal
emphasss, allowang them o be mentally
categonzed and put to one side. One of
my bEvorte Miles Davis albums, for ex-
amiple, HE Himt Miles, reconded in 1982
{CD (.:I.;I‘udn“l:hm 469402 2), was not well
served engincers, sounding brighe,
hard, and in-your-face, even on tﬁ:
nal LP. Yet with the M2, the bml:mm.
seemed 1o be weed i a plane dif-
ferent from that of the music. “Kix™ be-
g with a jaunty fpure from Marous

Miller’s bass, with first oo then full
dnun kar m:rmpmﬁmg, ore Miles
nwh)du‘

enters with a
line. Miller uses a I'unzy.
reussive style for this passage, E:Ilwrcd
E' 3 mellower, thumbed walking-bass
line i the solo tumper, sax, and guitar
sections, The M2 disanpuished be-
tween these different tonal qualitics and
did 2 good job of retneving the ambience
mdﬂthmmdmphmﬁlﬂﬂwhﬂs
t exagperate recording’s
splashy-sounding cymbals.

Dmving both the Acnal and PSB
speakers, the M2 got right both the dlar-
ity and the weight of the 's left-hand
regster. However, 1 did wonder if the bass
regon was a touch too npe: while Mar-
cus Miller's Fender on the thin-balaneed
W Wi Mils sounded tonally oght, Phil
Lesh’s bass on the Grateful 's Lo
Deead (CID, Warnier Bros. 1830-2) sound-
ed fuller than T'm used w, though not so
much a6 o mterfere with the musc. In
facy, this fullness helped add a degree of
majesty, not only to rock recordings and
large-scale classical works, but even to

of Mendelssohn's complete Sming Sym-
phonies, with Lev Matkiz con

the Amsterdam Sinfoniera (BIS 1738,
more than four hourt of muse on one
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The M2: above, | and Menu buttons
brelow, an the Volume Control
on the right

In fact, | kept remurning ro the M2'%
retnieval of subtde some cues in the mix,
particularly of ambience, There was
mare the there, m the immortal phrase
comed by Sam Telbg channeling Ger-
trude Stein, com with the Simaundio
Moon Evolution W-7, itself no slouch
in this area. “Bhizzard Limbs” from At-
mmlﬁ Live at m Hall {CII:.
Ste STPHMEB-2), cxample,
starts with Mark Flynn playing a repeated
figure on kick drum, hi-hat oymbal, and
a snare nmshot. In mixing this album, 1
used what I then thought was just enough
of the distant ommi nukes to give a semse
of the hall’s acoustic while preserving the
immediacy of the instrumental sounds.
With the M2 drving the Aeral speak-
ers, and playing back the hi-rez master
files, there was more of that hall's charcrer

difference in level that could be
compensated for by adjusting the

Pucanis own  volame
During the review period, | was
mdm-.umh%::. gold CID retssue of
w's reatal of works
for solo violin by Ysaye, Kreisler,
and Bach U‘ulm Marks MR 14; the
edition 15 available exclusvely
wwwstereophilecom). Yes,
this recording is an ambiencefest, and that
came though via the M2's analog inputs—
but the violin was a itk more forward m
the soundstage than via the NAD's digial
input. And a brief reference back w the
Sirmaudio pre/power combinaton [ used
tor last December's review of the Pue-
cini revestled that for SACD pliyback—in
which, of course, the player's digital out-

put is disabled—the dCS system
the ull:.:rmr sound with the Aerial
ahead of the sound of the

dCS's analog outputs,
M&E r, my time with the Mz
Wils :lmm AT

have ?un[:{tmmng an mhk npl:lu:llt.

Summing up
Thas review proved a more difficult under-

Whﬂﬂqﬂtﬂ.h&y:}mlm
into the of Source

Component(s) o l-'rc:mp r o Power

NAD'S MASTERS SERIES M2 IS A WINNER ALL THE WAY.

evident than | remembered. Not that it
didn’e sound muﬁiuall}{‘n&‘ ing, but the
soundstage was now both rand a
lietle more reverberant Il‘lmm ong-
nally intended. On Anention Screen’s

-miked Live at O’y Shanben Head
{ CD, Stereophile STPHO20-2), the image

of the four musicans was more solidly re-
solved. And on Robert Silverman's set of
the lete Beethoven sonatas, which
I recorded m 2000 (CD, OmpheumMas-
ters KSP-830, now sdly out of print),
the scoustic of the r:h.u%dy Einma.tﬁ

perorming space was sufficently we
resolved that the fact thar the room was
a liethe small for the Bsendorfer 9 grand
piano could be more readily accommo-
dated 1o, a5 it would be heard live.

All of the above commenns desciibe
&nmundufﬂxm.udnwnﬁmnm

digital inputs. The are cer-
taunly DIFEIdl g.u]:t}r* but the dCS
Puecini’s balanced analog our vo the M2's

analog input gave 4 sound that, with CDs,
w:.s.n‘tqmmum]lm:lvnizswhml
medtlml?'l.lr.mnsdl t to drive

Amplifier(s) for the past three decades,
When 1 deaded to review the NAD M2,
Ilmlmwmmdjmhmvrﬂaﬂyu

would shift that paradigm. The integration
of a D/A processor and power amplifier
mu.- chuassis eliminates the need for
| preamplifier, mstead substitut-
mg a volume control and
mﬁdzmg. OF course, the M2 does have
wo i but as these are digit
ahead of the volume control, ;f&m t
affect the picture | have painted of the M2
as a paracigm-hreaking component.
Once 1 had changed my system ap-
proach, the NAD M2 prowided many
nights of extended listening, with one
album leading o just one more. And one
more. While the M2 is relatively large
and heavy for a clas-D amplifies, nins
warmer than you might expect, and is not
inexpensive, when fed high-quality PCM
data it offers sound quality that com-
petes with thar of rhtrL:u conventional
amplifiers. Given my long-term skepti-
cism about the sonic benefits of PYWM
amplifiers, that was not what [ was ex-

SACD), which I'm slowly workang my ertl:u Input Off-  pectning. NAD's Masters Series M2 is a
way through. eru'.ﬂ!rdmaﬂdvdﬂ winner all the way. B
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