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Rotel RB-1090 power amplifier

n amplifier producing ncarly

400Wpc, weighing close to 100

Ibs...trom Rotel, of all people?
Don't they know their place in the audio
world? Next thing you know, Krell will
start making integrated amplifiers!
QOops —Krell is making integrated
amplifiers...

Although Rotel is indeed best known
for products like affordable audiophile
integrated amplifiers, CD players, and
modest-output power amplifiers, build-
ing a high-power amplifier is not as
much of a stretch for them as it might
seen. Back in 1996, in Stereophile Guide to
Home Theater, I reviewed their RB-985
home-theater amplifier, which puts out
five channcls of 100W, and that might be
considered equivalent to a 250Wpc ster-
eo amplifier. More recently, in Stereophile,
Bob Reina reviewed Rotel's RB-991
(July 1999, Vol.22 No.7), a stereo amp
with a healthy 200Wpc. The RB-1090 is
the flagship of Rotel’s current lineup of
power amps, which share styling and

general design.

Description and design

The RB-1090 is a compact, chunky-
looking amplifier —kind of like an RB-
991 on steroids. Its 9%" height would
make it difficult to squeeze into the
typical equipment rack, but, in any case,
i's too heavy for most multiple-shelf
racks —the best place for it is on the
floor or on an amplifier stand. (I used
the excellent PolyCrystal stand.) The
Rotel folks have obviously given some
thought to making the RB-1090 easy to
move: rather than feet in the rear, the
amplifier has wheels.

The front of the amplifier is dominat-
ed by what appears to be a sculpted
heatsink. Rotel's Mike Bartlett told me
that this can function as a heatsink, and
does so in their new 200Wpc 5-channel
home-theater amplifier based on the
same chassis, but in the RB-1090 its
function is mostly cosmetic, keeping the
styling consistent across mml}c]\; the
actual heatsinks are internal. The RB-
1090 runs quite cool for a high-powered
amplifier, so those internal heatsinks
must be effective.

The RB-1090's rear sports unbal-
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anced RCA and balanced XLR connec-
tors, with a toggle switch to select
between them. There are two sets of 5-
way binding posts of the standard plas-
tic-knobbed variety. The chassis cover is
made of fairly thin sheet metal, but
fien’finish are otherwise more than
commensurate with the $1999 price.
The RB-1090 is described by Rotel as
being two totally separate power ampli-
fiers sharing the same chassis and power
cord. There are two independent power
supplies, each with its own 1.25kVA
custom-made transformer and four
2200uF BHC Slit Foil storage capaci-
tors. The output stage consists of four
pairs of Toshiba high-current transistors,

Description: Solid-state stereo
power amplifier. Power output:
380Wpc into 8 ohms (25.8dBW),
700Wpc into 4 ohms, (25.4dBW),
both 20Hz-20kHz, <0.03%. THD:
<0.03%. IM distortion (60Hz:7kHz,
4:1): <0.03%. Frequency response:
10Hz-100kHz, +1dB. Damping fac-
tor (20Hz-20kHz, 8 ohms): 1000.
Speaker impedance (combined): 4
ohms minimum. S/N ratio (IHF A
network): 125dB. Input imped-
ance/sensitivity: 33k ohms/1.8V.

each rated at 17 amps. Protection cir-
cuitry monitors the temperature of the
output devices and shuts down the
amplifier if safe temperature limits are
exceeded. The RB-1090 also includes
overcurrent protection, which operates
when the load impedance drops below
2 ohms. Front-pancl LEDs —one per
channel —indicate the operation of the
protection dircuitry.

Although the RB-1090's formal speci-
fications state the minimum combined
load as 4 ohms, the manual refers to the
amplifier’s ability to “drive difficult loads
with ease, including 2 ohm speakers.”
When queried about this apparent
inconsistency, Mike Bartlett told me that

THX Ultra certified. Power consump-
tion: BOOW.

Dimensions: 17%" W by 9'5" H by
15%" D. Weight: 83.6 Ibs.

Serial number of unit reviewed:
9171058.

Price: $1999. Approximate number
of dealers: 250.

Manufacturer: Rotel of America, 54
Concord Street, North Reading, MA
01864-2699. Tel: (978) 664-3820.
Fax: (978) 664-4109. Web: www.
rotel.com.
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the specifications refer to continuous
testing into a fixed resistance; the RB-
1090 meets the ETL/UL safety specs at
4 ohms. To produce an amplifier that can
handle a 2-ohm resistive load at full con-
tinuous power would incur a major cost
penalty; arguably, that amplifier would
be no better at driving loudspeakers.
Rotel refers to “Balanced Design” in
their literature, and the RB-1 has bal-
anced inputs, so one might think that
the amp 1s a balanced design in the same
way that products from companies like

Unless your preamplifier
is fully balanced, my advice
would be to use the
unbalanced connection
even if the preamplifier has
balanced outputs.

Balanced Audio Technology are bal-
anced. It’s not. Like virtually all moder-
ately priced amplifiers with balanced
mput connectors, the Rotel is what
some call “pseudo-balanced,” in that the
circuitry itself is unbalanced; balanced
input signals are converted to unbal-
anced internally. It's been my expe
ence that any superiority of balanced
connections 1s evident only if the pre-
amplifier and amplifier are both fully-
balanced designs, and that balanced
connections used between two compo-
nents that are internally unbalanced can
actually degrade the sound. Unless your
preamplifier is fully balanced, my advice
would be to use the unbalanced con-
nection even if the preamplifier has bal-
anced outputs. This way, you bypass one
unbalanced-to-balanced and one bal-
anced-to-unbalanced conversion step.
If the RB-1090 is not fully balanced,
then why does Rotel refer to it as having
“Balanced Design”? m sure there is no
intent to mislead; their use of the term
describes a design process in which all
aspects of technical and sonic perfor-
mance are given equal emphasis, and
money is spent where it counts: in care-
ful parts selection and use. (“mmduuu,
the RB-1090 as evidence, it's hard to
argue with Rotel’s design approach.

Sound

Some audiophiles interpret the “less is
more” princple as meaning that a low-
power amplifier will almost invariably
sound better than a high-power amplifi-
er of similar design. They point out that
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most of the time the power drawn from
an amplifier is less than a watt, and it's
that first watt that is critical to musical
reproduction. “If the first watr doesn't
sound right, why would you want 399
more of them?” Presumably, it's casicr
to get the first watt right if the amplifier
has to produce only 40W, not 400W
(or, in the case of certain single-ended-
triode tube amps, 5W).

To an extent, this argument makes
sense. With greater power comes
greater circuit complexity and more
output devices to be matched. Smaller

Measurements

fter running for one hour at '
power, the Rotel RB-1090's case
was quite hot, but not abnormally so.
DC offset measured 1.8mV in the left
channel, 11mV in the right. The ampli-
fier is noninverting, with pin 2 positive
in its balanced mode. Voltage gain into 8
ohms measured 28.8dB (22dB bal-
anced). Unless noted otherwise, all
measurements were taken with the
amplifier running in unbalanced mode.
The RB-1090's input impedance
measured 33.2k ohms (479k ohms bal-
anced). The maximum measured out-
put impedance was 0.16 ohms, at
20kHz into a 4 ohm load, this decreas-
ing to less than 0.1 ohm at 1kHz. This is
not unusually low for a solid-state

Fig.1 Rotel RB-1090, frequency response at
(from top to bottom at 6kHz): 2W into
4 ohms, 1W into 8 ohms, and 2.828V
into simulated loudspeaker load, (0.5dB/
vertical div, right channel dashed).
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Figz Rotel RB-1090, small-signal 10kHz
squarewave into 8 ohms.
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an be qualitatively better; unfortunate-
ly, the majority of today’s speakers re-
quire substantial power, and many aud-
iophiles want to play their systems at
levels outside the capabilitics of low-
power amplifiers. What would be good
to have is a high-power amplifier that
sounds like a low-power amplifier ex-
cept when it comes to maximum loud-
ness capability. And that just about
describes the RB-1090. Put another
way, the Rotel engineers have assuredly
got that first wart right.

Use of the term “listening fatigue”

amplifier, but low enough that any
effect on the amplifier’s frequency re-
sponse with a real load will be small.
The signal/noise readings (ref. 2.83V,
rounded to the nearest dB) were 94dB
from 22Hz to 22kHz, 86dB from 10Hz
to 500kHz, and 94dB A-weighted. The
corresponding balanced values were
82dB, 75dB, and 83dB.

The amplifier’s frequency response is
shown in fig.1. Only 3.3 small (less than
0.1dB) dip at 5kHz distinguishes the
response with a (simulated) loudspeaker
load from that with pure resistance. The
10kHz squarewave (fig2) is as good as
any we've seen, with a fast risetime, only
a slight rounding of the leading edge
(some rounding is virtually universal
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Fig.3 Rotel RB-1090, channel separation vs
frequency (from top to bottom): R-L, L-R,
balanced; L-R, R-L, unbalanced (10dB/
vertical div.).
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Fig4 Rotel RB-1090, THD+noise (%) vs
frequency at (from top to bottom at 4kHz):
AW inta 2 ohms, 2W into 4 ohms, 2.83V
into simulated loudspeaker load, and 1W
into 8 ohms (right channel dashed).

Rotel RB-1090

has fallen into disfavor among audio-
philes, but Stereophile founder J. Gordon
Holt did include it in his book, The Audio
Glossary. Gordon defines listening fa-
tigue as “a psychoacoustical phenome-
non whereby prolonged listening to
reproduced sound which is not notice-
ably dirty nevertheless causes increasing
physical and psychological discomfort.”
Listening fatigue is something that
sneaks up on you, and a component that
produces low listening fatigue often
doesn’t have as much immediate appeal
as one that provides greater detail and

with modern amps), and no overshoot
or ringing. Like the S/N readings, the
crosstalk in fig.3 is slightly worse in bal-
anced mode, but nevertheless low
enough to be audibly irrelevant.

The THD+noise perccnuge vs fre-
quency behavior is shown in figs.4 and
5. Mcasured distortion is higher in bal-
anced mode (an unusual finding, pre-
sumably duc to the extra circuitry), but
nevertheless still respectably low. The
THD waveform in fig6 into 4 ohms
indicates a predominant third harmonic,
plus noise. Fig.7 shows the distortion
spectrum of a 50Hz input signal at an
output of % rated power (469W) into 4
ohms. The only distortion artifact above
—80dB (0.01%) is the third harmonic at

Fig.5 Rotel RB-1090, THD-+noise (%) v frequency
at (from top to bottom at 4kHz): 1W into
8 ohms and 2W into 4 ohms, balanced;
2W into 4 ohms and 1W into 8 ohms,
unbalanced (right channel dashed).
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Fig.6 Rotel RB-1090, 1kHz waveform at 2W

into 4 ohms (top), distortion and noise

waveform with fundamental notched

out (bottom, not to scale).
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more punchy dynamics. I believe listen-
ing fatigue is a phcnnmrmm all audio-
philes have experienced from time to
time, and is a major cause of eventual
dissatisfaction with equipment that ini-
tally seemed exditing to listen to. Solid-
state electronics have a hard time keep-
ing listening fatigue in check without
giving up the detail and transparency
that audiophiles crave. (Tube amplifiers
are less prone to induce listening fatigue,
but have problems of their own,

The level of listening fatigue engen-

dered by the Rotel RB-1090 1s one of

150Hz (~74dB, or 0.029). Fig8 plots
the IM distortion of a 19+20kHz wave-
form at 383W into 4 ohms. Again, only
one component is higher than -80dB:
the artifact at 18kHz (=72.4dB, or about
0.025%). The distortion at % power into
8 ohms (not shown) is even lower.
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Fig.7 Rotel RB-1090, spectrum of 50Hz
sinewave, DC-1kHz, at 469W into
4 ohms (linear frequency scale).
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Fig8 Rolei RB-1090, HF intermodulation
im, DC-22kHz, 19+IBI&H! at 383W
mtn 4 ohms (linear frequency scale).

Fig.9 Rotel RB-1030, distortion (%) vs continuous
output power into (from bottom ta top)
8 ohms and 4 ohms.
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the lowest I've encountered in a solid-
state amplifier. In this respect, it remind-
ed me of amplifiers from Rowland and
YBA — pretty good company for a
$2000 amplifier! With the RB-1090 in
the system, I could listen to music for
long periods and Ir,cl little inclination to
change amp

The RB-1090's other major strength
was its harmonic accuracy: the ability of
an amplifier to preserve the distinctive
timbres of voices and musica
ments, Many solid-statc amp
cven some very expensive ones — have a

Tht'me are very ﬁ"f ]'Esl]hﬁ.

Because the RB-1090 is rated only
into a minimum power of 4 ohms, and
also to avoid thermal risk to our test-
bench load, I ran the continuous
THD+noise ¥5s output power curves
only into 4 and 8 ohms. As fig.9 shows,
there is clearly no shortage of power
with this amp. I also ran discrete dippin%
measurements with a continuous signal,

but only into 8 ohms, again because of

test-load limits. Into 8 ohms, both chan-
nels driven, the Rotel clipped (1%
THD+N, to the nearest wnls at 407W
(26.1dBW) in the left channel (power
line 114V), and 410W (26.1dBW) in the
right (power line 114V). With one chan-
nel driven, clipping occurred at 437W
(26.4dBW, 116V line).

John Atkinson tested the amplifier
into lower impedances using a low-

Rotel

RB-1090

problem in this arca, giving music a
somewhat unnatural, “clectronic” quality.
Not the RB-1090. Trumpets sounded
like rumpets; violins sounded like violins
rather than synthesized versions thereof.
Voices had much of the “rounded” quali-
ty they have in real life, with sibilants nei-
ther softened nor artificially enhanced.
Of course, no (ﬂll]poﬂ(“[ can create
this sort of narural quality if it's not con-
tained in the recording, and an amplifier
is part of a system of sound reproduction
in which every component is dependent
on the contributions of the rest. Though

Measurements

duty-cycle 1kHz toncburst generated
by the Miller Audio Research Amplifier
Profiler. The results are shown in fig.10,
and even though the amplifier is work-
ing harder into 2 ohms (blue trace) and
1 ohm (green trace) than it is into 8
ohms (bﬁuck) and 4 ohms (red), the
overall distortion level is stll very low.
The clipping characteristic is quite
“soft,” with a relatively gradual increase
in THD up to the 1% point. This will
make the amplifier tend to sound more
powerful, except the big Rotel doesn’t
need help in that respect: with the
toneburst and one channel driven, it
delivers 527W into 8 ohms and a

whopping 2825W into 1 ohm!
Altogether, a solid set of test-bench

results from the Rotel RB-1090.
~'Thomas J. Norton

Fig.10 Rotel RB-1090, distortion (%) vs 1kHz burst output power into 8 ohms (black trace), 4 ohms
(red), 2 ohms (blue), and 1 chm (green).
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Associated Equipment

Analog source: Linn LP12
turntable (ful‘lr updated), Linn Ittok
tonearm, AudioQuest AQ-7000nsx
cartr .

Digital source: PS Audio Lambda 11
transport, Muse Two Ninety-Six d
ital processor, Illuminati Orchid digi-
tal link.

Preamplifier: Convergent Audio
Technology SL-1 Ultimate.
Loudspeakers: Dunlavy Audio Labs
SC-IV/A.

Cables: Nordost Quatrofil and

my reviewing system is more expensive
than the typical one in which the RB-
1090 is likely to be used, there was no
indication that the amplifier was being
outclassed by the other components.

In keeping with Rotel's avowed
intention to offer “Balanced Design,”
the RB-1090 neglected none of the
other amplifier characteristics that
audiophiles value. Detail was good
without being overly analytical. The
soundstage (again, very dependent on
other components, especially the speak-
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TARA Labs The Two interconnects,
Nordost 5.P.M. Reference and TARA
Labs The Two speaker cables, TARA
Labs Decade power cables.

Accessories: Argent RoomLenses
(5) room treatments, PS Audio P300
AC synthesizer (used with preampli-
fier, analog and digital sources),
Bright Star Little Rock atop CD
transport, Nordost PP4 Ti and PP4
Al Pulsar Point component supports,
Arcici Suspense Rack, PolyCrystal
amplifier stand. —Robert Dentsch

ers) was deep and wide when the
recording had those characteristics; the
ebb and flow of music was rendered
with subtlety, and the bass had
admirable firmness and good extension.

Rotel vs Parasound

Much of my time with the RB-1090 was
spent comparing it to the similarly
priced ($2195) Parasound HCA-3500,
reviewed elsewhere in this issue.!
Designed by the legendary John Curl,
the HCA-3500 features full dual-mono

A SOUND
PACKAGE

Systemb Suite

Mumlmr

construction, with even bigger trans-
formers and higher power-supply capac-
itance than the Rotel (1.4kVA/97600uF
vs 125kVA/88,000uF). Although the
Parasound is rated at 350W to the
Rotel’s 380W/, the Parasound seemed to
have more dynamic headroom: it sound-
ed more comfortable playing music at
very high levels — higher than I normal-
ly listen —where the Rotel started to
sound a bit compressed. The Parasound
was also superior in controlling the
Dunlavy SC-IV/As” woofers, bass hav-
ing greater extension and punch.

In all other respects, however, the
Rotel's performance was comparable or
better. Both amplifiers allowed the
Dunlavys to create a soundstage that was
wide and deep. Both excelled at present-
ing detail, with perhaps a slight nod
going to the Parasound. Where the
Rotel moved ahead was in its avoidance
of the sonic characteristics that lead to
listening fatigue. It's not that the Para-
sound led me to cover my ears and run
screaming from the room —far from it.
But, over time, I became increasingly
aware of some of the upper-midrange/
treble grain lending a slightly overetched
quality to voices and instruments. The
Rotel was relatively free of this effect,
with the result that T was able to listen to
it comfortably for longer periods.

The Rotel’s tonal balance was sweet-
er and, to my ears, more natural than
that of the Parasound, at least in the
context of this particular system. Both
amplifiers represent outstanding value,
and both are capable of excellent perfor-
mance in the right system, but my pref-
erence is for the Rotel.

Conclusion
Rotel has a reputation for offering high-
value products, and the RB-1090's per-
formance is certainly consistent with this
reputation. You get a lot of amplifier for
your $1999. However, I think its appeal
1s more than just value for money. While
the performance of a cost-efficient
design cannot be expected to fully match
that of state-of-the-art efforts, the RB-
1090 concedes so little to the latter in the
arcas of performance that are most
nportant for musical enjoyment thatic's
worth considering—even if your equip-
ment budget can stretch to include one
of the high-priced super-amps.
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