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BIAS CURRENT MORE THAN HALF OF
THE MAXIMUM OUTPUT CURRENT.
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AMPLIFIER

CLASS-A OPERATION. Paired transistors are aliways
turned on, amplifying its assigned waveform within
the range above and below its quiescent operating
pownt. Therefore, no switching distortion can occur.
But that bias current is always at the center point and
thermal loss is considerable.

SWITCHING
DISTORTION.
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AMPLIFIER

CLASS-B OPERATION. Paired transistors alternately
turn on. and off, amplifying the positive half-cycles
and negative half-cycles. This lets amplifiers run
cooler with high efficiency. But, as the power transis-
tors are driven below ils idle current into cutoff,
switching distortion (also called “notching distor-
tion”) occurs.

BIAS CURRENT
APPROX. 150mA.
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AMPLIFIER

“NON-SWITCHING” AMP OPERATION. Paired transistors
are always turned on: they do not switch on and off.
Since the bias is controlled by our new Pioneer Non-
Switching circuit to prevent either output transistor
Jfrom being driven below its idle current into cutoff, no
switching distortion is generated and the thermal loss
18 low. Enter No. 31 on Reader Service Card

levels.

“Indeed, our listeners did detect a subtle
difference in the SA-9800, mainly in the ultra
treble region. Brushed cymbals sound cleaner
than we’re accustomed to hearing them, and the
highs a mite crisper than usual. You can, so to
speak, reach down through the general ca-
cophony of a loud passage and pick up the tinkly
details that often remain submerged. Several
words come to mind to describe the quality;
scintillating, brilliant, transparent” - High Fi-
delity Magazine, September, 1979.

THE LESS DISTORTION, THE
LESS NEED FOR FEEDBACK.

An important result of having such a clean,
practically distortion-free amplifier, is a signifi-
cant reduction in the need for negative feed-
back.

In most amplifiers, as feedback increases
distortion decreases. And frequency response
increases in proportion.

But when the basic amplifier suffers from
the problem of switching distortion, even a feed-
back network that feeds back most of the signal
can’t significantly reduce it.

Pioneer, because of its Non-Switching de-
sign and Ring Emitter Transistors (RET’s) has
extended frequency response and totally elim-
inated switching distortion. Because of these
characteristics, feedback is not needed to obtain
impressive specifications. And neither are ex-
otic slew rates and rise times. An unheard of
.005% distortion is proof of that.

‘“..it is certainly a technical achievement of
no mean proportions. From our measurements
alone, we would have guessed that this was a
pure Class A amplifier of exceptional quality,
except for the fact that it runs cooler than most
AB amplifiers of similar power.” — Stereo Review,
October, 1979.

THE TECHNOLOGY OF OUR
FINEST AMPS IS ALSO
FOUND IN OUR FINEST
RECEIVERS.

Most audio buffs would think technology as
advanced as Pioneer’s Non-Switching circuitry,
would only be found in Pioneer’s latest ampli-
fiers, but the truth is the same engineering can
also be found in Pioneer’s finest receivers.

Pioneer’s SX-3800 and SX-3900 do not sacri-
fice true high fidelity for the sake of compact-
ness in size or savings in price. In fact, the total
harmonic distortion in the 60 watt/channel out-
put of the SX-3800 is a mere 0.005% or less. The
lowest of any receiver on today's market. And
the price is a lot less than those receivers whose
slew rates and rise times are almost ten times
Pioneer’s.

So, if you're looking for the best components
you can buy, don’t look for one that gives you
“high speed.”

Look for one that gives you high perfor-

mance. Pioneer.
WPIONEER®
We bring it back alive.
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Since its inception in the 1960’s, there’s been
a lot of debate as to whether “high speed” is just
a lot of fast talk or whether quick rise times and
high slew rates are efftctive in lowering
distortion.

Now Pioneer’s latest technology brings an
end to the heated “high speed” debate. Because
Pioneer’s new Non-Switching Amplifier design
has been recognized as a most significant tech-
nological advance. It produces distortion levels
so vanishingly low (.005%), its sound purity and
specifications are comparable to the very best
most expensive power amplifiers.

In fact, further study of Pioneer’s new Non-
Switching technology will show why“high speed”
has become obsolete.

NO MATTER HOW FAST YOUR
AMP, IT’S STILL BEHIND
THE TIMES.

The truth is, “high speed” is just a fancy
name recently given to an electronic technology
that dates back nearly two decades. The terms
slew rate and rise time were around when most
amps had vacuum tubes and transistors were
rarities. In fact, the only thing new about the
terms slew rate and rise time is their recent
abuse.

THE HIGHER THE SPEED,
THE BIGGER THE CON.

Kenwood, Sansui, and other manufacturers
of high fidelity components boast that their
units offer higher fidelity because they offer
higher slew rates than the competition.

A slew rate of 200 volts per microsecond
(v/us) and a rise time of 0.85 us. doindeed sound
impressive. They are at least three, four and
sometimes even up to 10 times faster than those
found on most of today’s equipment.

But the truth is you no more need rates like
this to get superior high fidelity reproduction of
music than you need to be an Olympic weight-
lifter to turn the page of this magazine.

HIGH SPEED GOES
NOWHERE FAST.

To understand why ‘‘high speed” is really ““all
talk and no action,” you must first understand
what’s meant by slew rate and rise time.

Slew rate is the maximum rate of change or
slope of a signal measured in volts per micro-
second. Like miles per hour, it’s a rate of how

NEW ELECTRONIC DESIGN
ANTIQ
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“HIGH SPEED” TECHNOLOGY.

fast something is traveling. And in this case that
something is the musical signal.

All it takes is a simple calculation to show
what slew rate would be necessary to handle the
most extremely demanding musical signal.

Let’s assume 20,000 hertz to be our musical
analog with a peak value of 40 volts which will
deliver 100 watts of power into 8 ohms.

The steepest part of the wave, where the
slew rate is greatest, is at the zero crossing
point. The slope at this point is the derivative of
the sine wave with respect to time (dt):

The waveform is 40sin 2nft; and taking its
derivative,

So this extreme case signal only has a slew
rate of 5. And if the power was increased to 400
watts, the slew rate would only double.

A slew rate of 200 volts per microsecond like
Kenwood boasts, only adds one thing to your
amp. A high price tag.

Rise time is the time it takes for a signal to go
from 10% to 90% of its peak-to-peak value.

TIME (usef
]

VOLTAGE
VOLTAGE

ZERO CROSSING POINT

TIME (usec)
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RISE TIME

Another simple calculation will show the
rise time necessary to handle a 20,000 Hz. sine
wave.

The arcsin of -0.8 is the angle at which a sine
wave is at 10% of its peak-to-peak value and
+0.8 when it’s at 90% of its peak-to-peak value.



Sothe time it takes to go from-53.13° (10%) t¢
+53.13°(90%) is:

*: 3.13 - (-5'3.132;7 ,"350
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And the rise time needed to handle a 40,000
hertz signal is ha!f of that; 7.38 us.

So what’s the necessity of a rise time 0.85 us
or faster? Well, some audio companies believe
they need it to justify an inflated price tag. And
some use it to keep your focus away from audi-
ble distortion they can’t rid themselves of.

IF KENWOOD AMPS HAVE A
LOT HIGHER SLEW RATE
THAN PIONEERS’, HOW
COME THEY ALSO HAVE A
LOT MORE DISTORTION?

Unless you own an

The output transistors in a Class A amplifier
are passing high currents at all times, regard-
less of the signal driving them. True, since the
transistors never switch on and off, there’s
never any switching distortion. But, due to the
high idle currents, over 50% of the available
power is dissipated as heat.

Because of this, Class A amplifiers need
larger heat sinks, greater power supplies,
greater size, weight, and most important, a
greater price tag. -

A pure Class B amplifier or an AB amplifier,
like the“high speed” models touted by Kenwood,
are more energy efficient than those in Class A.
But instead of paying through the nose for a
heat producing Class A, what you're really doing
is paying through the ear for an amp that
produces distortion. Because transistors on
Class B amplifiers constantly switch on and off.

And no matter how high the speed of the
amp, they can’t lose the distortion that’s created
when these transistors begin to switch.
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In fact, this most

significant form of au-
dible distortion can, at
the most, be reduced
with “high speed”tech-
nology. But it takes
Pioneer’s new Non-Switching technology to to-
tally eliminate it.

This form of distortion is known as “switch-
ing distortion.”

And, most likely, the reason you haven't
heard of it before is because most high fidelity
companies are still grappling with it. Trying to
rid themselves of the audible noise that occurs
every time a musical signal is handed over from
one transistor to another.

In more detail. Most power amps today use
high-speed bipolar transistors in their output
stage. Operating in pairs, one handles the posi-
tive part of the output waveform and the other
the negative. The audio signal alternates he-
tween these transistors thousands of times a
second. With each cycle, one transistor switches
on and the other switches off. When the switch
occurs so does distortion.

But unlike other forms of distortion that are
more noticeable at very high power levels,
switching distortion is also a problem at lower
listening levels. And the lower the listening
level the greater the amount of switching distor-
tion you hear.

OTHERS REDUCE SWITCHING
DISTORTION. PIONEER’S
NON-SWITCHING TECH-
NOLOGY ELIMINATES IT.

For years, people have clashed over which
amplifiers to buy.

200 500
FREQUENCY IN kHz

:
FREQUENCY IN kHz

FREQUENC kHz
FUNDAMENTAL FREQUENCY REMOVED

NOT CLASS A. NOT CLASS B.
BUT IN A CLASS BY ITSELF.

Unlike Kenwood and other manufacturers of
high fidelity who remained with the technology
of the sixties to reduce the problem of switching
distortion, Pioneer forged into the eighties with
a new design that totally eliminates it.

So impressive is this technology that it was
accepted for presentation at an Audio Engi-
neering Society convention in New York City.

Pioneer’s new Non-Switching Design per-
forms like pure Class A without any of its draw-
backs.

This new technology instantly monitors the
amplitude of the signal, and like a servo, auto-
matically controls the amount of bias current
fed to the output transistors.

Unlike transistors in other amplifiers, these
transistors receive a trickle of current during
“‘no-signal” periods. Just enough to keep them
from switching off. But not enough for them to
waste energy creating added heat and expense.

The result of this technology is absolutely
clean sound at all levels.

“The technological advantages of the NSA
circuit are evidenced by the low distortion of the
SA-9800. At 0 dBW (1 watt), no harmonics can be
found in a spectral analysis of the output, and, at
rated power, (20 dBW, or 100 watts), only the
smallest vestiges of (mainly) third harmonic
emerge above the noise. Up through 10 kHz, this
amp also is essentially free of intermodulation
at higher frequencies, especially at high output
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Actual,
unretouched
photo of an
oscillograph
test,

The oscillograph you
see is an actual photo
of a high-quality audio
system “‘playing"” a
fingerprint.

You're hearing finger-
prints now through

your speaker system.
Instead of the sound ! i
your precious discs

— e

are capable of. And ‘," .
no vacuum record pe
cleaner, brush-arm

or treated cloth will =
remove them. None.

The sound I
of your
fingerprint

But Discwasher® — with new
D3fluid —removes fingerprints
completely. Along with dust. And
manufacturing lubricants (added
to make pressing faster) that can
act like groove-blocking finger-
prints. Afl this cleaning without
pulling polymer stabilizers from

your vinyl discs.
Discwasher. The only safe,
effective way to silence the
printed finger. At Audio
specialists world wide.

Discwasher, Inc.
Columbia, Mo. 65201
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he New Hhagpe of Sound

" The new Stereohedron Series
XS\74000 carries cn the tradition cf
excellence pioneered by the critically

acclaimed XSV/3000. itfeatures the

Ster=ohedran® stylus tip, a major

innoxation inlow mass tip technology

that assures except anally quick rise

time to trace high frequency informa-
tion in the groov=.

The Pickering XS¥%/4000 with low
mass samarium ccbalt magnat is the
ideal choice for p eytack of teday’s
most advanced direct-to-disc and
digital ~ecordings.

Pickering & Co., Inz., Sunnyside
Bivd., Plainview, N.Y 11803.

@ PICKERING

“for those who can hear| *he dafference”
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Empire’s revolutionary
cleaning method peels
off every trace of dirt,
dust and oil from deep
down in your record’s
grooves.
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Records & Tapes

SUMMER DISCOUNT SALE

ATUPTO 45% oFF
SAVE TIME, SAVE GAS

All Records — Classical,

NEW LOW PRICES

your discount is 38%.

(plus 50¢ for postage and handling). Sale
extended to give you more time to order.

List Price Sale Price
Per Tape Per Tape
$4.98 $3.19
7.98 4,99
8.98 5.69
9.98 6.49
All other List prices, your discount is 30%.
SPECIALS OF THE MONTH
All Angel $8.98 List (LP, Tape)
Seraphim (LP, Tape)
Columbia $8.98 List (LP, Tape)
Odyssey (LP, Tape)
Vox Box (LP Only)
Turnabout (LP, Tape)

SAVE MONEY, ORDER NOW

Opera, Pop, Rock, Folk,
Jazz, Shows, Int'l, country.

List Per LP Sale Price Per LP
$3.98 $2.39
4.98 2.99
5.98 3.59
6.98 4.19
7.98 4.89
8.98 5.49
9.98 6.29

For multiple sets, multiply sale price per LP
by number of LP’s in set All other List Prices,

NEED CATALOG? Send $1.25 for Schwann

ALL PRE-RECORDED 8-TRACK
CARTRIDGES AND CASSETTES

date

$5.29
2.69
5.29
2.69
6.99
2.79

Audiophile, Direct-to-Disk, Digital, Superd
15% Discount

isc
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charge after one play if defective.
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Orders shipped within 7-12 days. Cash refund
if we can’t deliver. Record or tape replaced at no

ORDER NOW
SALE ENDS JULY 15, 1980

List items wanted on separate sheet of
State whether LP or Tape. Add 95¢ for firs

for insurance for entire order.

insurance is $3.35.

INTERNATIONAL RECORD AND TAPE C
DEPT. A630, 315, W. 36th St.,
l_ New York, N.Y. 10018

Tape, 25¢ each additional LP or Tape, plus 40¢
Maximum charge for shipping, handling and

UPS Shipments if desired, add $1.50
VISA, Master Charge, Am. Ex. accepted.

paper.
t LP or

LUB
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I MEMOREX HIGH BIAS TEST NO. 5. |

- WHICH HIGH BIAS TAPE ,
- STANDS UP TO AGENRAD |
; REALTIME ANALYZER?

The GenRad 1995 Real-Time Analyzer is
among today's state-of-the-art devices for
accurately measuring and displaying audio
signals. That's why we used it to show tha-
MEMOREX HIGH BIAS is today s state-0™ |
the-art high bias cassette tape.

' When tested at standard recording levels |
@ & G against other high bias tapes, none had
.?,. a flatter frequency response than

'Q;’Q MEMOREX HIGH BIAS.

!" And, the signal/noise ratio of MEMOREX

e oy e e HIGH BIAS proved to be unsurpassed at '
WWW® | critical high end '

dispiay

SRCALORTONS

- Q ? @ | Proof you can't buy a high bias cassette |
” . that.gives you truer reproduction. And isr 't

’ that what you buy a

high bias tape for? w0\

T L

Is it live, or is it ot

MEMOREX [~

r‘Nakamicru 582 Discrote Head Cassette Dack

—=="~ MEMOREX 90

iEMOREx mcn e e 90

Phones

The GenRad 1995 Integrating Real-Time
Analyzer measured signals from a
Nakamichi 582 cassette deck. Input
signal source was “pink noise” at OdB
(200 nanowebers—standard record
level). If you'd like a copy of the test
results, please serd a self-addressed,
stamped business-size envelope to the
address below. Ask for the GenRad Test.

Enter No. 22 on Reader Service Card

normal bias tape, look for Memorex

Ll
*. wr(h MRX i I ! €1 1980 Memorex Corporation
3 ) 3Oxide, in the black package. Memorex Audio Development Center, P.O. Box 988. Santa Clara, CA 95052, .S A
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