


The Infinity DSP
Switching Amplifier’
makes all previous
amplifier technologies
obsolete.

First there was the vacuum tube
amplifier.

Then the transistor amplifier
and its evolutionary vertical field
effect transistor (V-FET) amplifier.

Now there is the Switching Am-
plifier. It is the world’s first consumer
application of Class D switching—a
major new audio technology based
upon mathematic and electronic prin-
ciples in use only in exotic aerospace
applications.

The Infinity DSP Switching
Amplifier has nothing in common with
existing amplifiers. The sophistication
of its computer technology and the
unprecedented, life-like purity of its
sound are totally new. Its power is
startling: 250 watts per channel RMS
(2,000 watt power supply) in a chassis
only 19 by 4%2 by 15 inches, weighing
less than 40 pounds.

In performance, it eclipses any-
thing ever heard in the audio world.
Including vacuum tubes and vertical
FETs, which have produced the finest
sound available until now.

The DSP Switching Amplifie
one of the ideas upon which Infinity,
was founded. At the time, it waswonly
an idea.

In fact, it was more of a question:
Would it be possible to utilize the
highly exotic Class D switching am
fication which was in use in space-
borne applications, for a consumer
audio product?

It started with
dissatisfaction.

As audiophiles and musicians
we had long been dissatisfied with
the hard, edgy bite of transistor sound.
It simply didn’t reproduce the music
as we knew it in the concert hall. And
as physicists we were familiar with
some of the amplification parameters
in outer-space that might have bearing
on the design of an ideal amplifier:
heat dissipation where the air is thin
and you can'’t get rid of heat; infinite
reliability; the need for tremendous
amounts of regulated power within
infinitely small size and weight, etc.

In theory, a Class D Switching
Amplifier would be as different from
transistor and V-FET amplifiers as
they were from tube amplifiers; it
would incorporate the best features of
vacuum tubes and transistors while
eliminating their drawbacks, agl it
would be a tremendous adyaiice in
quality, reliability and POy er.

Was it feasible, With curre@
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It wasn’t easy.

We approached the Switching
Amplifier as a project in team design,
assigning portions of the problem to
experts in such disciplines as circuit

design, power supply design and ther-

mal analysis.
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Normally, an audio designer
builds a prototype, then alters it after
testing. Instead, we modeled the
Switching Amplifier on the computer,
mathematically. Only after the com-
puter confirmed (after several years
of modeling) that our formulae would
give us the performance criteria we
wanted, did we begin a working model.

This involved microminiaturiza-
tion and engineering techniques used
in computers. In fact, the Infinity
Switching Amplifier has more in com-
mon with computers than with exist-
ing amplifiers.

Switching,
not amplifying.

All amplifiers to date, whether
vacuum tube or transistor (including
the evolutionary and excellent-sounding
V-FET) have used their device for

amplification.
The DSP Switching Amplifier

q?)wever. employs a truly revolu-

The theory be%mp n obsess&o(&

onary mode of operation: it uses the
transistor not for amplification, but as
a switch. It simply switches the signal
on and off 500,000 times per second,
-or at the rate of two millionths of a

gécond. The output transistors act as

valves that are either fully open or
fully closed, providing a flow of bits
of information. (They are never part-
way open, as in traditional classes of
amplification.) Their function is identi-
cal to the switching in a digital com-
puter. With the signal thus processed,
the device may be called a “digital
signal processing switching amplifier”
(We know that the concept of
Class D switching sounds offbeat and

our—and the computer’s—word for it:
mathematically, it calculates as an
amplifier.)
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You may be
wondering...

Since the device is used as a
switch and not as an amplifier, how
does it amplify?

How does all this translate into
superior sound?

How is 500 Watts RMS devel-
oped in so small a space?

If Class D switching was such a
great idea, why haven't major compa-
nies done it before this?

To answer the last first—at least
one major company has been at work
for several years on a switching ampli-
fier which will undoubtedly be on the
market soon—and which we expect to
be a superb instrument. We are proud
that Infinity has, in effect, provided
the feasibility study for other explora-
_ tions in Class D switching and for
advancement of the art by all imagina-
tive and capable companies.

It simply doesn’t make sense for
many major companies — particularly
those with mass-marketing-oriented
philosophies—to become involved with
such explorations. As we pointed out
earlier, development of a switching
amplifier takes a major commitment
in time and money, as well as physi-
cists with unique theoretical and engi-
neering skills. Only a company com-
mitted to state-of-the-art as a compan
philosophy can afford such a commit-
ment.

We were fortunate. As physicists,
our professional training was in the

environment of problems attendant t\\

putting a man on the moon. At Infinity,
state-of-the-art is our bread and butter.
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The inevitable questions con-
cerning amplification, lack of distor-
tion and power generation in the DSP
Switching Amplifier can best be
answered by an understanding of
what the Switching Amplifier is, and
what happens to the signal.

How it works.

Essentially, the DSP Switching
amplifier performs as a digital com-
puter. The amplifier is simply a device
which switches very high voltages,
turning a transistor on and off 500,000
times a second. A circuit called a

“pulse-width modulator” modulates

two square wave signals which turn
the two switching transistors on and
off. The output of the power switch-
ing stage is a high voltage square
wave with the music contained in its
modulation. The last step is to filter
out the carrier signal and pass
demodulated audio sxgna\%'re speak-
ers—thus creating a lltg but hlghly
amplified replica of nput sxgnqs
at the output. % ¥
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The Ulrick-Henderson DSP Hybrid (actual size).
This is the digital chip brain center that controls
the functions of the switching amplifier.

To put it
another way...

Physically, the Infinity Switching
Amplifier is modular in concept; the
Power Supply Section in the middle,
and the right and left Switching Mod-
ules all plug into a mother board and
slide out on rails.

Considerably understated, the
circuitry works like this:

The Power Supply section deliv-
ers 1500 watts of regulated power by
converting the 60 cycle AC line to DC,
then to a higher regulated voltage level
DC, and then square-wave modulating
that voltage, by switching at 25kHz.
(These are the first switching elements
in our circuitry.) This high frequency
output is converted to various voltages
to drive the digital logic and power
switch transistors in the Switching
Amplifier modules.

The Switching Amplifier mod-
u s each contain three sections: 1) an

analogue pulse-width converter, 2) the
sw1tching section (to switch high
voltages and currents), and 3) a smooth-
ing and averaging section (containing
the inductor and filtering network).
<Ii‘hus the amp section converts the

oduce, a\
0 mterfereq%a ith the aud1L audio analogue signal to a computer-

coded pulse-width modulation and a
filtering network then decodes the
modulation from the switched audio
signal. The entire function is controlled
by an exotic 214" by 214" digital-chip

“brain center”— the Ulrick-Henderson

DSP Hybrid—a plug-in module con-
taining the logic which processes the
signal and controls performance func-
tions; in effect, connecting the power
supply directly to the speakers.



The Infinity DSP
Switching Amplifier.

What itdoes.

It does what all previous types of
amplification have tried to do and

failed. It brings you the ambient, warm,

life-quality of live music in a way that
makes it virtually indistinguishable
from the original sound.

It produces a transient-perfect
signal that is literally incapable of
overshooting or undershooting. It lifts
the veils and bypasses the edgy color-
ations and transient intermodulation
distortions that are inherent limita-
tions in all conventional amplifiers.

It totally eliminates the thermal
degradation that plagues all transis-
tors, vacuum tubes and V-FETs; its
designed-in thermal characteristics
result in junction temperatures that
are extremely low. In addition, all
sections are extravagantly over-
heatsinked.

It delivers a regulated, rock-
steady 250 RMS watts continuous per
channel, with power bandwidth from
20Hz to 20kHz, and harmonic distor-

tion of less than 0.1%; under any line

conditions, either AC or DC, from 100
to 240 volts, anywhere in the world,
and with no degradation in power,
output quality or performance.

Our 250 watts per channel rating
is conservative. The Switching Ampli-
fier regularly puts out 300 watts per
channel RMS into 8 ohms and we have
tested it at 400 watts per channel RMS
at 1kc into 4 ohms, both channels

driven. That calculates as 1 horsepower.

Yet each channel has but two
power output transistors.

By any measurement, the
Infinity DSP Switching Amplifier is
a stunning scientific achievement.

An analogy may be made to
Pointillist art, which is painted with a
series of points, or to the reproduction
of a photograph in a magazine or
newspaper. The actual image may be
seen under a magnifving glass asa
series of dots of varvmg size and,
value. Yet the eye perceives theﬁsas a
continuous visual tone, a rain
accepts the total configuratien in the
Gestalt completion nf%h 'hole. ,;,,
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The Power Supply Section of the Infinity DSP
Switching Amplifier. (A 2000 watt regulated
power supply that can be held in one hand!)

filter network, into a smooth flow of
sound at the speaker. The listener
hears (and the oscilloscope sees) a lit-
eral duplication of the input signal,
except that it is several thousand times
larger in power.

Thus, the classic definition of
amplification is achieved: the same
signal, only bigger. What it provides
is absolute fidelity of sound. Granted,
there may be some limitations of the
input sensor (phono cartridge, tuner
or tape head) and the output device
(the average speaker or headphone).
But for the first time, the amplifier
limitations are eliminated. The Infin-
ity Switching Amplifier circuitry adds
no sound of its own.

Consequently, one can hear a
separation of instruments, a retention
of individual colors and timbres in
their original spacial depth, that is
unapproached by any other amplifi-
cation device in existence.

The warmth, the presence and
lb} visceral quality of the Infinity

‘xDSP Switching Ampllfler is unequaled

e —except by the live musicians them-
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How the signal is digitally processed and

switched in the Infinity DSP Switching Amplifier

The Power Supply Section

Power line

100V to 240V-AC

The Amplifier Module
(one channel of two stereo) .

See detail @

Y\ \Vol. Control

Unregulated DC

140 VDC to 340 VAC

120V
regulated
2 KW max
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—5 Digital
+85V
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Specifications of the Infinity DSP Switching Amplifier

Power:

500 watts; 250 watts per channel RMS

Frequency Response: 10 Hz to 100 kHz at 1 volt

Power Bandwidth:

Distortion:
Delay Time:
Damping Ratio:

20 Hz to 20 kHz

Harmonic: Less than .1% at 250 watts
300 1S (nanoseconds)

Greater than 100

Power Requirements: Stand by: 25 watts

Dimensions:

Controls:
Sensitivity:

Hum and Noise:
Input Impedance:
Power Supply:

Warranty:

Maximum: 2000 watts

Any voltage from 100 to 240 volts AC, 50 to 400 Hz
Minimum voltage DC: 160 volts

Maximum voltage DC: 240 volts

19" wide, 15" deep, 42 high

Weight: 36 pounds

Left and Right Volume

2.2 Volts input for 250 watts out

100 dB below 250 watts

100K ohms 2

Regulated =80v 1500 watts switching pre-regulator
followed by DC:DC, erter opergféd at 20 kHz.

3 years parts ang Yabor hmxted@uanty (See complete
warranty stawme t).
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Infinity tPadition, advanced in every
way; in field-effect transistor gain-
stage design, in circuitry, in styling,
in features and in flexibility.

It will upgrade any system by re-
vealing a warmth of tone, musicality
and accuracy of transient response
that was not previously apparent.

Patch the Infinity preamp into
your system and then listen to your
favorite records. We guarantee you'll
be hearing them for the first time.

v INfinity

We get you back to what it’s all about. Music.
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