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AD’s new C658 streaming DAC packs a huge number

of advanced technologies and capabilities into an af-

fordable package. The C658 is a BluOs-enabled stream-

er that incorporates a DAC with MQA decoding, sup-
port for about a dozen music-streaming setvices, netwotk con-
nectivity, a full suite of preamplifier functions, a moving-magnet
phonostage, two subwoofer outputs with configurable crossovet,
and Dirac Live DSP room cotrection. You can add inputs now
and in the future, thanks to NAD’s Modular Design Construc-
tion architecture. The C658 even has a Bluetooth aptX HD re-
ceiver/transmitter so that you can listen to music through your
wireless headphones. The price? $1649.

A logical partner for the C658 is NAD’s brand-new, $1999
C298 stereo power amplifier. It, too, is packed with features,
including balanced and single-ended inputs, vatiable gain, line
outputs for daisy-chaining multiple amplifiers, a bridging func-
tion for monaural operation, an auto-on feature when signal is
detected, and remote control. The C298 is one of the first ampli-
fiers to feature a new circuit, called Eigentakt, that is a significant
advance in Class D amplification. The Eigentakt output-stage
module, created by a new Danish company called Purifi, has ex-
traordinary specifications, including vanishingly low distotrtion
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or noise. The design effort
was led by Bruno Putzeys,
one of the brightest thinkers
in switching-amplifier design
(Putzeys created the Hypex
Ncore Class D module that is
the basis for dozens of high-
end amplifiers. I desctibe this
new switching-amplifier mod-
ule, which you ate likely to see
in many upcoming high-end
products, in a sidebat.)

The C298 is the thitd NAD
amplifier based on the Eigen-
takt module. The previous
iterations are the Masters
M33 and M28, each priced at
$4999. The C298 is the com-
pany’s first attempt to bting
the technology to a much
lower price point, largely by
eschewing the fancy casework
of the Masters Series. The
€298 is rated at 185Wpc into
8 ohms and 340Wpc into 4
ohms, with a dynamic power
rating of 260W into 8 ohms,
490W into 4 ohms, and 570W
into 2 ohms. When bridged to

The C298 is

the third NAD
amplifier based
on the Eigentakt
module.

operate as a monoblock, the
(€298 can output a staggeting
1000W into 8 ohms.

The C658 network stream-
ing DAC can accept a wide
range of inputs (see Specs &
Pricing), but will probably be
used primarily via its integral
support for music-streaming
services, and be controlled
through the BluOS app. (A
full-function remote control is
also included with the C658.)
BluOS is a wireless digital
ecosystem for connecting and
controlling a variety of prod-
ucts, including whole-house
wireless-audio  distribution.
BluOS is a multi-room wire-
less platform developed by
Lenbrook International, and
is a sistet brand to NAD. Blu-
OS offers a full suite of com-
patible products for any ap-
plication. After downloading
the app (1OS or Android), you
select the BluOS device to
stream to, choose music from
a streaming service, and enjoy.
1 logged in to my Tidal and
Qobuz accounts, which gave
me access to all the music T
wanted. You can also con-
nect to any network-attached
drives and play music stored
on them. Music manage-
ment is handled through the
BluOS app. The C658 shows
up as a Roon endpoint (the
C658 was recently Roon cer-
tified). BluOS recently made
a deal with the Neil Young
Archives to provide BluOS
users full and free access to
the iconic musician’s catalog,
all in high resolution. BluOS
is compatible with PCM up
to 192kHz/24-bit, but lacks
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DSD support. The optional USB input module will accept DSD
up to DSD512, but converts it to PCM at 192/24. The module
also accepts USB 2 audio from a computer. Finally, the BluOS
app offers a range of free Internet radio services in addition to
the paid streaming platforms.

The C658 also allows you to name inputs, set auto-standby
time, disable inputs, select between fixed and vatiable output lev-
els (fixed is the “theater-bypass” mode), trim the gain on each
input, engage or bypass the tone (bass and treble) controls, and
adjust the display brightness. On the technology side, it’s built
around the ESS Sabre 32-bit DAC. The volume control operates
in the digital domain, except when the C658 is in the analog-by-
pass mode.

The C658 is the first NAD Classic Seties two-channel product
to incorporate Dirac Live. Dirac Live is 2 DSP room- and speak-
er-correction system that measures the frequency response and
time signature of the sound at the listening position. From this
measurement data, Dirac calculates a series of filters that flatten
the frequency response and assure correct phase response at the
listening seat. Those filters are then downloaded into the C658,
which processes the audio signal before the C658’s digital-to-an-
alog conversion stage. In essence, the system “pre-distorts” the
audio signal in a way that is the inverse of the distortion creat-
ed by your speakers and room. That is, Dirac Live modifies the
signal driving your loudspeakers so that the final result at your
ears is flat in frequency, with most of the sound energy in the
room artiving at your ears in phase. Dirac Live doesn’t just look
at amplitude information, but also at the room’s time sighature.
It distinguishes between deleterious reflections, such as floor and
ceiling bounce, and later-occurring and lower-amplitude reflec-
tions that sound like natural reverberation.

The version of Dirac Live included with the C658 corrects
frequencies up to 500Hz. For the full-frequency-range version,
you must pay $99 for the software upgrade. A future software
upgrade will provide extensive control over the C658’ subwoof-
et-output signals. Specifically, it will include a bass-management

function as well as clever tricks, such as causing one subwoofer’s

output to cancel a standing wave created by the other subwoof-
er. That feature is like having an active room-resonance-cancel-
ling device built right into the C658 (provided that you have two
subs). The C658 hardware, including the two subwoofer outputs,
can accommodate this new feature when it becomes available.

Because Dirac Live operates in the digital domain, analog sig-
nals at the C658% input are digitized, processed, and converted
back to analog at 192kHz/24-bit. Fortunately, you can bypass the
digital conversion on specified analog inputs so that the C658
operates as a pute analog preamplifier. Those bypassed inputs,
however, cannot be processed with Dirac Live, and the DSP sub-
woofer crossover won't be accessible. (See the sidebar for more
about setting up and running Dirac Live.)

Overall, the C658 was faitly easy to operate considering its ex-
tensive features and capabilities. I quickly became accustomed to
the BluOS app. In typical NAD tradition, the two products’ case-
work is utilitarian rather than lavish; NAD spends the parts-bud-
get on those components that affect the sound quality. If you
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Specs & Pncmg -

- C658

. Digxtal mputs USB 2% coax1al 2x TosLlnk Glgab1t Eth-'
~ ernet RJ45, Wi- F1 5 (802 11 ac/ n) Bluetooth ath HD

- (two—way) App1e1 i

>80mV overload margin)

Analog outputS' Balanced on XLR Jacks smgle ended on
RCA Jacks subwoofer outputx2
Other mput/outputs IR in / out 12V tngger in / out ‘

semce USB

Formats supported MP3, AAC WMA OGG WMA L -
,ALAC OPUS MQA FLAC WAV, AIFF converted DSD
~ supported only via BluOS desktop app -
_ Dimensions: 17 1/8" x3 15/16" D¢ 16" ‘

Weight: 22.3 Ths
Price: $1649 k

0298

ohms

’ lay2 HDMI on opt1ona1 MDC boa_rd
. Analog 1nputs L e1n X2 (unbalanced) phono (mm .

Output power 185Wpc into 8 ohms 340Wpc 1nto 4 -

IHF dynamlc output power: 260Wpc into 8 ohms, '
490Wpc into 4 ohms, 570Wpc into 2 ohms , .
Mono IHF dynamic power: 1000W mto 8 ohms 1100W ' k

into 4 ohms

Inputs: Balanced on XLR Jacks smgle ended on RCA

‘ Jacks
THD: 0. 005% at 1W 185W

SN ratio: >98dB (A-we1ghed 1w output into 8 ohms) k
Input impedance: 56k ohms single-ended or balanced
Dimensions: 17 1/8" x 4%" x 15 3/8"

Weight: 24.7 lbs.
Price: $1999

NAD ELECTRONICS
633 Granite Court
Pickering Ontario

- L1W 3K1 Canada
nadelectronics.com
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prefet a more upscale chassis, NAD offers the Master Series of
components.

Listening

T auditioned the C658 and C298 separately in my reference system
befote using them as a pait. This put each product under the mi-
croscope of reference-quality sources, electronics, cables, and the
Wilson Chronosonic XVX loudspeakers. For a more real-world
situation, I paired the two NAD components with a speaker of
commensurate price, the Focal Chora 826, a floorstanding three-
way that sells for $2200-per-pair (review upcoming in the April
issue). The complete system, without cables, was $5848. I ran
balanced interconnects between the two NAD components.

I connected the C658 to my network via an Ethernet cable.
NAD also sent to me the Bluesound Pulse 2i, an all-in-one table-
top system ($699) that connects to the BluOS network wirelessly
(as I used it) ot via an Ethernet port. NAD wanted me to expeti-
ence how products like the Pulse 2i allow BluOS to function as a
whole-house witeless audio system. I wasn’t expecting to receive
the Pulse 2i, but discovered that it was a great way to have music
outside the listening room. There’s the joke that the audiophile’s
way of tealizing whole-house audio is to open the listening room
door and turn up the volume. I must confess to taking that ap-
proach myself. But the ability to place the Pulse 2i in the kitch-
en, for example, and have full wireless access to high-resolution
streaming music controlled by my iPad was compelling.

Starting with the C298, the amplifier had more than enough
power to drive the Wilson Chronosonic XVX to any listening
level without strain. Even on music with very wide dynamic
range (Jobn Williams at the Movies on Reference Recordings) the
(298 had plenty of pluck. Peaks were reproduced effortlessly;
the bottom end stayed tight and defined at high playback levels;
and the soundstage didn’t collapse during the loudest and most
complex passages. NAD has long been a proponent of amplifi-
cation with lots of dynamic headroom, which could be defined
as the difference between the amplifier’s continuous power rating
on the spec sheet and the clipping point on musical peaks. This
approach makes sense; music is dynamic and much of its expres-
siveness is contained within those dynamic contrasts, and not on
steady-state tones. It's worth noting that the Figentakt Class D
output module is rated at 400W, but NAD specifies the C298’s
output power at 185Wpc into 8 ohms. Clearly, there’s a generous
amount of headroom.

As with other Class D amplifiers I've auditioned, the C298’s bass
reproduction was outstanding, This amplifier goes deep, has a nice
sense of heft and weight through the midbass, and has terrific dy-
namic punch on instruments such as kickdrum. An acid-test of
bottom-end impact is the track “Octopia” from drummer Simon
Philips’ album Protocol IT (Qobuz 96/24). In addition to first-rate
petformances by the entire band (including great guitar work by
Andy Timmons), this album showcases Philips” phenomenal tal-
ent, recorded with spectacular drum sound. His huge kit includes
many low-tuned toms that put the C298 to the test. The C298 did
justice to this album, sounding like an unflappable powerhouse and
reproducing the kit with effortless dynamics and impact.
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But it wasn’t just all sledge-
hammer impact; the C298
also revealed dynamic subtle-
ties and nuance. Throughout
the listening, I noticed that the
C298 had an unusually satis-
fying ability to convey music’s
thythmic flow and forward
propulsion, from the funky
grooves on bassist Brian
Bromberg’s Thicker than Water
(Tidal MQA) to Ray Brown’s
hard-swinging acoustic bass
on Soular Energy. This could
be the result of the C298’s
extremely low output-imped-
ance, which translates to the
amplifier having an iron-fist-
ed grip over the loudspeakers’
woofers—either the Wilson’s
12.5" and 10.5" drivers or the
pait of 6.5" woofers in the
Focal speakers.

The midrange had a nice
presence on Norah Jones’
voice on her album Day Breaks
(Tidal MQA). Her vocal had
good tonality, too, with just a
touch of added sibilance. The
upper-midrange to lower-tre-
ble was a bit forward in per-
spective, but only a bit. This
character brought cymbals and
the upper harmonics of instru-
ments to the fore, imparting a
lively quality to the sound. Sig-
nificantly, the C298 lacked the
“chalky” haze over the mids
and treble that I've heard from
other switching amplifiers. In-
strumental timbre was fairly
natural, with excellent resolu-
tion of inner textural detail
The C298 was also remark-
ably adept at revealing subtle
instrumental lines. It was easy
to hear low-level instruments
in the mix or at the back of
the hall. The C298s sound-
staging was outstanding—big,
open, spacious, and detailed,
with precise image placement.
If you think of amplifiers in
this price as sounding flat,
congealed, and a little grainy

It was supremely
musical and

engaging,
particularly the
wonderful sense of
rhythmic drive and
ability to convey
dynamic shadings
and expression.

(compared to reference ampli-
fiers), you'll be in for a pleasant
surprise with the C298.
Dropping the C298 into
the middle of a system with
$800k worth of source com-
ponents,
and loudspeakers revealed just
what a spectacular bargain
this amplifier is. Although not
the last word in timbral liquid-
ity, the C298 does just about
everything else at a level far
above what its price would
suggest. It was supremely
musical and engaging, pat-
ticulatly the wonderful sense
of rhythmic drive and ability
to convey dynamic shadings
and expression. I have not
auditioned many Class D am-
plifiers, but can confidently
say that the C298 is the best
switching amplifier I've heard.
The C658, in this same
system but feeding my ref-
erence amplifiers, revealed a
good-sounding DAC at this
price level. The overall ton-
al balance was neutral, but
with a slight treble emphasis,
heard as a bit of addition-
al sibilance on voices. The
top end also had a touch of
sheen overlying instrumental
timbre, and a slight layer of
grain. This tended to affect
recordings that are inherently
bright, rather than blanketing
all music. It’s by no means a
deal-breaket, but I've heard
smoothet-sounding DACs.

electronics, cables,
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I was particularly impressed by the C658’ resolution through
the midrange; the NAD revealed subtledes of texture and dy-
namics that are commendable for its ptice. The bottom end was
well defined, and favored articulation over weight, making it easy
to follow bass lines. Importantly, the C658 didn’t compress im-
ages in the soundstage into two-dimensional reptresentations;
rather, image outlines had some tangible space and ait atound
them. The C658 had a good ability to present instruments and
voices within a soundstage that was wide and well defined. Dy-
namics were similarly impressive, with the C658 having the ability
to convey subtle nuances of dynamic exptession such as gently
struck cymbals.

To get a better feel for the C658’s DAC section petformance,
I compared it to the AudioQuest DragonFly Red, a $199 ovet-
achiever. Although the two products couldn’t be more different
in function and capabilities (the DragonFly is a USB stick with no
features other than MQA decoding), the AudioQuest, nonethe-
less, provides a benchmark for what is possible at an entry-level
price. The NAD’s bass was a little lighter in weight but more
detailed than that of the DragonFly, which was a bit loose and
billowy. With the NAD it was easier to follow bass lines, and the
overall tonal balance sounded mote natural, with the bass better
integrated into the rest of the music. The C658 had a much wider
and deeper soundstage, with greater sptead and separation of
instruments in the hall or in the multichannel mix. I also heard
greater midrange resolution from the NAD, which better revealed
subtle details about how instruments make sounds. The acoustic
guitar accompaniment on Notrah Jones’ “Come Away With Me”
sounded more natural and realistic through the NAD. Overall,
the C658 was significantly better sounding than the DragonFly
Red. It may not seem fair to compare a $199 USB stick to a
$1649 full-featured product; nevertheless, the compatison puts
the C658’ DAC performance into perspective. Although you can
find better-sounding DACs at the C658's price, they won’t have
the NAD’ extensive capabiliies—full preamplifier functions,
phonostage, subwoofer outputs with configurable crossover,
streaming under BluOS control, and, most significantly, Ditac
Live DSP room cottection.

Next, I moved on from the Wilson Chronosonics and hstened
to the C658 and C298 driving the Focal Chora 826 for some time
before engaging Dirac Live toom cottection. (See the sidebar
on setting up and running Dirac Live.) Starting with the stock
version that corrects up to 500Hz, I could see in the measured
response two peaks of excessive energy in the range from about
80Hz to 180Hz, with two dips below 80Hz. The target curve
showed a smoother response after correction, with the gently
rising bass of the NAD target curve. In the listening seat, engag-
ing Dirac resulted in more low bass and less midbass bloat. The
Focal Chora 826 almost sounded almost like a different speaket
in the low end, with greater depth and extension. Kickdrum had
more impact, with seemingly much steeper and fastet transient
attack, coupled with quicker decay. The musical effect was greater
punctuation of the rhythm. With the midbass bloat removed, it
was much easier to hear nuances in bass playing; pitches were
more clearly articulated; and, most significantly, I could more
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easily hear the starts and stops
of each note. With Dirac, in-
dividual notes wetre more dis-
tinct in pitch and dynamics.
This was true across a wide
range of music, from Ray
Brown’s acoustic bass on the
previously mentioned Sowlar
Energy to Brian Bromberg on
Thicker than Water. 'The over-
all tonal balance was some-
what lighter and leaner, but
this leaning out of the mid-
bass was entirely salubtious;
the sound still had plenty of
weight and authority, but was
cleaner, tighter, and more in-
telligible.

That impression was with
the Dirac version that comes
free with the C658, which
corrects up to 500Hz. Below
this frequency is where room
modes ate most problematic,
and this version of Dirac re-
sults in a remarkable transfor-
mation of the bass and low
bass.

I then switched to the
full-frequency-range vetsion,
2 $99 upgrade, and again mea-
sured the system and loaded
the new filters from my PC
into the C658. I've generally
believed that it’s best not to
try to correct higher frequen-
cies with DSP, for several
reasons. First, it’s easy to dra-
matically change the sound of
your speakers (which you pre-
sumably like) and get “lost in
the woods” trying to find the
right tonal balance. It’s easier
to do more harm than good.
Second, correcting higher
frequencies is much more
technically challenging that
correcting lower frequencies.
In my previous experience,
it’s best to use DSP to fix the
bass and leave the rest of the
spectrum alone.

But that wasnt the case
with Dirac Live. The bass
improvements just desctibed

Dirac Live made the
$2200-per-pair Focal
speakers sound like
more expensive
models.

were all there, but the effect
on the midrange and treble
was equally remarkable. Us-
ing the NAD tatget curve
(the frequency response the
correction system aims for),
Dirac didn’t fundamentally
change the Focal Chora 826%
smooth and flat tonal balance.
Instead, engaging full-range
Dirac produced a startling
improvements in image spec-
ificity, in clarity, in the ability
to hear individual instruments
through the mix, and in tran-
sient response. Sounds start-
ed and stopped faster, with
less overhang, T also heard a
smoother  upper-midrange
and treble, with less hash.
The sound was overall more
refined. The imptession of
individual instruments within
a soundstage was heightened.

The full-frequency version
of Dirac Live is the most
impressive DSP  correction
system I've heard. Tt is well
worth the $99 upgtrade. In
fact, it made the $2200-pet-
pair Focal speakers sound like
more expensive models.

I next tried Dirac Live
with the Wilson Chtronoson-
ic XVX, a speaker with much
greater bass extension than the
Focal. The Wilsons are pet-
fectly positioned in my built-
from-scratch listening toom,
which has good dimensional
ratios for evenly distributing
room modes. Even with these
advantages, rooms will still
create peaks and dips in fre-
quency response, caused by
the interaction of ditect and
reflected waves, and between
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. microphone position. Once all

- your systems frequency re-
~ sponse (or impulse response)‘
along w1th the target curve for -

. recommended target or a varr :

ded meas 'ement mrcrophone to_ . . ety of others that are avallable

the computer runmng the software A graphrc representatlon of

~on Drrac s website. At this stage is also p0551ble to create your

~ own target curve by moving the curve up or down at certain fre-
- quencres You can see in the illustration the response curve of
~ the Focal Chora 826, along with the target curve with its nsmg -

~ bass response. You can think of these two curves as the actual re- .
k sponse (measured) and the desired response (target curve) .

Once you've set the target curve, elther manually by moving the
target curve up or down at certain frequencres or loadmg astan-

- Heanng protectmn i also recommended unless you hke lrstemng
fo repeated frequency sweeps - '
You can specrfy one of three llstemng situations: trghtly fo-

: 'lcused" for optrmlzmg the correctron fora smgle seat; “focused”

for a somewhat wider area su1table for two listeners; and * w1de '
~ for many hsteners on a couch. The * trghtly focused" calibration
f _requires nine mrcrophone locations; “focused” requires twelve;
~ and' wrde seventeen. | chose “tightly focused .

= ,;;Wrth the ‘microphone in position, you start the measurement
~ and the C658 outputs a test signal that is reproduced by each
f " l‘o’udspeakerin turn. It takes ab’out 30 seconds to measure each

different reflected waves. Two waves combine constructively to
produce a peak of energy at certain frequencies, or destructively
to create a dip at certain frequencies. Those frequencies are de-
termined by the room’s dimensions. After measuring the system
and loading the correction filters for the Wilsons into the C658,
I compared with no correction. I did hear an improvement in the
bass, but it was an order of magnitude less than with the Focals.
The bottom end was a bit mote muscular and defined, with slightly
better transient performance.

After lots of swapping individual components in and out of
the reference system, and expetimenting with Dirac, I finally set-
tled in for some music listening to the system as it was intended,;
the NAD pair dtiving the Focal Chora 826 with Dirac properly
calibrated. I have to say that the performance of this $5848 sys-
tem was outstanding, particularly in the bass. The bottom end
was quick, articulate, punchy, and had outstanding resolution of
pitch and dynamic shading. It was truly a full-range system with a
terrific bottom end, a quality that’s very difficult to achieve with-
out spending a lot more money.

Conclusion

The C658 and C298 can setve as the heart of a capable and
powetful music system. The C658 streaming DAC is loaded
with all the features needed in today’s digital streaming world,
has expandable inputs to accommodate future interfaces, and
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- dard target curve (recommended) the software calculates the fil-

ters appropnate for your speaker, room, and target curve, and then

- downloads the filter setinto one of five “slots" in the C658 You can

select which slot (filter set) is engaged v1a the C658's front panel
You can choose a slightly more “live" target curve for certain mu-

sic, for example, or have one filter set for single-seat listening and .
another when listening with others. ThlS calibration is good foras

the BluOS app provides easy
and intuitive control over a
music library. The C658 can
also serve as the heart of a
whole-house wireless system.
The C298 amplifier is a pow-
ethouse that will drive virtual-
ly any loudspeaker. It also has
qualities that are consistent
with much more expensive
amplifiers, including superb
soundstaging, clatity of in-
sttumental line, and good
resolution of timbre. Bass
and dynamics are spectacu-
lar, with excellent rendering
of pitch and clarity of bass
lines. The overall sound is
slightly forward in perspective
through the midrange and tre-
ble, a character that suggests
attention to system matching,
I can see the C298 delivering
terrific performance when
paired with much more ex-

long as the speaker and listener posmons are the same.

pensive components. It’s that
good.

T would have recommend-
ed this pair without Dirac
Live, but this DSP speaker-
and room-correction system
vaults the performance to a
new level, without the sonic
compromises I've heard from
some other DSP systems. The
improvement in bass exten-
sion, clatity, and dynamics is
astounding, The full-frequen-
cy version of Dirac brings
newfound image specificity
along with far more lifelike
reproduction of transients.

Considered alone or as a
duo, the C658 and C298 de-
liver exceptional performance
and value.
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- Purlﬁ Elgentakt Explamed

' PURIFI IS A DANISH COMPANY founded 0 ‘develop andfi ;
brmg to market innovative audio technologres The com-
pany operates like a screntrﬁc research lab, but one that sells parts -
to audlo—equrpment manufacturers. The company s first two of-
'fermgs are a 6.5" driver and the Elgentakt Class D power- output_ .
~ module used in the €298, Eigentakt means “self- oscrllatmg" or

self-clockmg in German whrch descnbes how the crrcurt oper-'
ates. ' , .
. Development of the module was led by one of Punﬁs

'Rrsbo and Peter Lyngdorf. Lyngdorf founded or co-found-

~ed many compames mcludmg DALI loudspeakers TacT
Stemway Lyngdorf and the giant Scandinavian and
European retail chain Hi- -Fi Klubben_Bruno Put

 zeys is the brilliant designer behind the Hypex .

Ncore Class D amplifier module, which‘is‘gen—

erally considered to be the best sounding

of all the available modules. Lars Risbo

designed the TacT Millennium amplifier
in 1998, the world's first truly digital
amplifier. Risbo has been working in

 related fields ever since, mostly at
Texas Instruments, which bought
his company to gain access to
the technology. The Millennium
takes in SPDIF audio data, and
then converts PCM to a pulse.
stream that turns the transis-
tors in the switching output
stage on and off, eliminating
all active electronics from
the signal path. | reviewed
the Millennium at its in-
troduction more than 20
years ago, and we recently
named it one of the Most Sig-
nificant Amplifiers of All Time.

While Risbo went on to head Purifi's researchk

into loudspeaker drivers, Putzeys developed the Eigentakt
concept, a significant rethinking of how a s'witching amplifier is
designed. The Eigentakt module, called the 1ET400A (see pho-
to), measures about 2.5" x 1.3" x 3.25" and is rated at 400W,
although most manufacturers spec it at a lower output. It will
output 400W at 1% THD, but at 100W the THD is an astonish-
ingly low 0.00017%. The dynamic range is 131dB, and efficiency
is greater than 94%. That means only 6% of the power it draws
is wasted as heat rather than turned into power that drives the
loudspeaker. The Eigentakt's output impedance is 65u0Q at 1kHz
(not a misprint), making it load invariant. That is, the module
doesn’t change its performance or characteristics as a function
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of the 1mpedance of the speaker itis drlvmg L1I(e Putzeys prevr-

_ous desrgns Ergentakt has a low voltage gain. This requires a gain

stage to boost the level driving the Elgentakt module Purifi offers
a gain stage, although I expect hrgh -end compames will choose to

create their own.

- The module is reportedly not fussy about the quahty of the
power supply. This is not trivial: in a swrtchmg amplifier, the out-

put transistors are turned fully on or fully off. They function as
‘ ~ switches rather than as linear gain devices. When fully on, they
~ co-founders, Bruno Putzeys. Purifi's other co- founders are Lars

connectthe DC power supply directly to the loudspeaker (through .

- 'ka filter). This normally places greater demands on the power

ply's freedom from noise and ripple (rrpple is vestrges of '
the 60Hz AC line overlaymg the DC supply) In

order to become 1nsensrtlve to this
and other sources of distortion,

a Class D amplifier needs a

sophrstrcated error-cor-
rection mechanism.
’ The module’s se-
cret sauce is Purifi's
mathematrcal model of
a self—oscrllatmg amplifi-
er. This model is so accu-
rate that the error-correc-
tion circuit can be pushed'

much further than indus-
try-standard  rules-of-thumb
‘would allow, all without com-
promising stability. Specifically,
the amount of error correction is
an order of magnitude greater than
in any previous Class D circuits. This
 large amount of feedback reduces dis-
. tortions, including the sonic footprint of
the output-filter choke. Class D amplifiers
require a low-pass filter with a large choke
(inductor) after the switching output stage
to remove the high—frequency switching
noise and smooth the signal into a continuous
waveform. Putzeys and Risbo discovered that
so-called “hysteresis” distortion from magnetic
materials like iron and ferrite has a long “memory,” causing un-
usually complicated distortion. The choke appears to be benign
when looking at sinewaves, but musical transients leave a longer
and more complex trace in this memory, causing signals spaced‘ln :
time to intermodulate with each other. The Eigentakt's very high’
loop gain (feedback) reportedly overcomes this problem because
the feedback is taken after the output filter. Finally, the Eigentakt
module has extremely robust protectron systems that increase its
rellabrlrty tas



