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Handling Beta and WHS Aydlo

* Let"s face it! As a person involved in
the professional end of audio you will,
sooner or later, have to deal with the
audio tracks of so-cailed "home video
recorders," whether they are Betamax
VCRs or VCRs which subscribe to the
V HS format developed by JVC and used
by a dozen or more other companies who
distribute their products in the U.S.
More and more, pro audio people
(whether in broadcasting or recording
studio work) are finding it necessary to
deal with the iess-than-high-quality (to
put it mildly) audio tracks which are
treated almost as an afterthought in
both the Beta and VHS home video
recording formats. Of course, the poor
quality of the audio signal recorded on
video tape should come as no surprise to
those of us who have been involved in

audio and video for some time. The
atutude of video people has always been:
"The picture comes first, and let the
audio fail where it may." it wasn't until
just a couple of years ago, when satellite
transmission of sound and picture (for
public TV, at least), and multiplexing
of audio on the video coaxial cable
became a reality that anyone worried
about audio frequency response extend-
ing beyond 5 kHz or so. That, after all,
was the high frequency capability of
"typical" long-line telephone lines that
were used to carry the audio portions of
network programs around the country.
No wonder then that the originators of
home VCRs didn't place too much
emphasis on audio quality when they
standardized their formats.

Before we can deal with Beta or VHS
audio in the recording or broadcast
studio, let"s take a look at just what we

can expect by way of audio fidelity in
each of those VCR formats.

Have you ever wondered why the
home VCR systems which, after all, are
capable of storing video signal fre-
quencies of well above 2 MHz, have so
much trouble maintaining flat audio
frequency response out to 10,000 Hz
(or, in some cases, to a lot less than that)?
To understand this seeming contradic-
tion, you have to know a little about how
both video and audio signals are recorded
in a VCR. In the accompanying dia-
gram we see the tape path employed in
both the Beta and VHS video recording
systems. Video record/play heads are
mounted so that their gaps are on the
perimeter of a rotating drum. That drum
rotates at i 800 rpm, which adds up to 30
revolutions per second. This speed was
selected because in the U.S., the NTSC
TV standards call for 30 pictures or
"frames'" per second to be projected on
our video screens. So, although the tape
itself is moving at a relatively slow speed,
as far as the video head-to-tape speed is
concerned, it is extremely rapid. In just
one revolution of the video head drum,
the system has scanned two video fields,
or one complete video frame.

That's all well and good as far as the
video luminance (brightness) and chro-
minance (color) signals are concerned.
But when it comes to the audio signal,
notice that the audio recording/play-
back head in both the Beta and VHS
systems is stationary. The tape speed
relative to the audio head is extremely
slow.

ACTUAL AUDIO TAPE SPEEDS'
IN BETA AHO VHS VCRs

The original Betamax units were ca-
pable of recording and playing back pic-
tures and sound for a maximum of I hour
(1.7 hours when tape lengths were in-
creased). Beta machines having this
capability were said to employ a Beta i
format, which involved an actual tape
speed of 1.57 ips. That, if you stop to
think of it, is actually slower than the
I % ips speed used on home stereo cas-
sette machines. Yet, at that speed it was
possible to achieve passably good fre-
quency response for the audio track, and
reasonably good signal-to-noise ratios.
Today, however, the Beta I speed has be-
come all but obsolete (a few machines
available can play back old tapes made
at that speed, but none that 1 know of can
record at that speed any longer).

The two popular Beta-format speeds
used these days are known as Beta II and
Beta III, and they correspond to actual
linear tape speeds of 0.79 and 0.53 inches
per second respectively. Is it any wonder
that audio frequency response is limited
and that signal-to-noise ratios are less
than ideal? Speaking of signal-to-noise
ratios, one would expect them to be we!l
above 50 dB even at these slow speeds,
given today's high grade tape formula-
tions, but such is not the case. The
makers of VCRs all seem to sacrifice S/ N
in favor of extended frequency response.
As anyone involved in pro audio knows,
you can always apply so much preempha-
sis during recording so as to extend fre-
quency response somewhat, but in doing
so, you sacrifice signal-to-noise ratio dur-
ing playback. It's like turning up the



speed and a dB or so poorer for the
Beta III speed. Given the actual Beta II
and Beta III speeds, you would think that
the signal-to-noise ratio for the slower
speed wouid be a good deal worse than
it is for the Beta Ii speed. The reason
that this turns out not to be true is simply
because the restricted bandwidth associ-
ated with the Beta ill speed tends to off-
set the increase in noise inherent in that
slower tape speed.

As for VHS machines, there are now
three speeds commonly used. These are
usually identified as SP (Standard Play),
LP (Long Play) and ELP, or EP (Extra
Long Play, or, simply. Extended Play).
Record/play times for these speeds are
2, 4 and 6 hours respectively, while actual
linear tape speeds are 1.31 ips for the SP
speed, 0.66 ips for the LP speed and 0.44
ips for the EP speed. Simply comparing
these speeds with those !or Beta ii and
Beta III. and assuming that all other
things are equal (which is not always the
case), we might arrive at some conclu-
sions regarding audio fidelity of the two
systems. We would expect that fidelity of
the SP VHS speed would be a bit better
than the fidelity obtained at the Beta II
speed. Indeed, that does turn out to be
the case at leas! with the average ot the
Beta and VHS machines that 1 have
tested thus lar. 1 ypicaily. a well designed
VHS machine willdeliver response out to
12 or in rare cases 13 kHz (for the 3 dB
roll-off point). However, when we
switch to the EP speed, and compare
it with results obtained at the Beta ill
speed, the Beta ill format usually wins
out by a small margin. This, too, is not
unexpected inasmuch as the Beta 111
speed (0.53 ips) is marginally faster than
the EP speed of 0.44 ips. Typically, sig-
nal-to-noise ratios run about the same
as for the Beta format machines, with
variations in S/ N more a function of the
grade of tape used than of the machine
itself or its format.

WHAT YOU CAN DO
TO IMPROVE VCR AUDIO

!t almost goes without saying that if
you have control of the situation and

know in advance that you are going to
have to do some dubbing from a VHS
or Beta format video tape, make certain
that whoever operates the VCR does so
at its fastest linear tape speed. Since most
video cameras come equipped with "ex-
ternal mic" jacks as well as their own
built-in microphones, if videotaping live
action, it is better to use an external mic
whose characteristics you know (and
which can be placed close enough to the
audio source to avoid room effects) than
to depend upon the omnidirectional elec-
tret mics that usually come with video
cameras.

If you have to deal with audio ma-
terial on video tape that is "after the
fact," there are still some obvious steps
you can take to clean up the audio during
its transcription. If you are dealing
strictly with the spoken word, inserting
a graphic equalizer in the line can do
wonders for reducing tape hiss without
impairing intelligibility of the audio
material itself. If you need to transcribe a
music track from a video tape, rather than
trying to cut out hiss by means of a fixed
graphic equalizer you may b® a tot batter
off using a dynamic filtering, system, such
as those now being promoted and licen-
sed by National Semiconductor (who
make a chip that forms tha esntraleompo-
nent of such dynamic nois® filtering sys-
tems). Such dynamic filters, unlike other
encodeJdecods noise reduction systems,
are intended as "open Imp" devices, in
which no previous encoding is required.
Their operation is based upon their ability
to "sense" high frequency program con-
tent and ampiltuds--op«ming up system
bandwidth when "trigha" are present in
the program material which will mask rs-
sidual tape hiss, and closing down to limit-
ed bandwidth when no musical highs are
present, reducing audible tape Mas signif-
icantly.

Admittedly, audio fidelity from home
VCRs is not what it could or should be,
but with a little experimentation and
care you should be able to "cover up"
the audio sins and omissions of the orig-
inators of both the VHS and Beta ma-
chines. H

Although Beta and VHS Systems employ
different tape loading systems, both use
stationary audio recording and playback
heads.

treble boost on a playback amp to lift
high end response. Tape hiss and noise
come right up with the extra treble re-
sponse.

My own experience with the Beta
VCRs that I have tested is that their
-3dB high end roll-off points generally
fall somewhere between 8 and 12 kHz for
the Beta 11 speed and between 4 kHz and
6 kHz for the slower Beta 111 speed. As
for measured signal-to-noise ratios, 1
generally find them to be between 40 and
*4 dB (referenced to maximum audio

</e\ for 3% distortion) for the Beta II

This article is reprinted from The Sound Engineering Magazine, October, 1981.



DNi Noise icducer back up til! the first LED on the Bandwidth
display begins flickering. That works.

But we preferred setting the control by ear,
adjusting it for the best compromise between
too much noise and too little high-frequency
content (a compromise quite easy to attain). If
some of your videotapes are noisier than others
(due to reception conditions when taping off
the air, for instance) this approach would be
much easier since it Sets you optimize the con-
trol-set for each type without having to find a
silent spot first

Since it's so easy to set the unit by ear, we
think the Audio Bandwidth display (which
shows the changes in the DNR filter response)
couid have been omitted it is, however, mildly
fun to watch.

Performance We tried the DMR 450 on quiet
moderately noisy, and severely noisy signals
from videotape, FM, and records. We even
tried signals such as soio flute, which show up
defects (if any) in dynamic filtering circuits.
!n every case, when property adjusted, the DMR
450 did exactly what it was supposed to do:
reduce noise with no significant effect on
high-frequency response.

Adjusting the unit's sensitivity is important If
the knob is set too far to the left, you lose high
frequencies you want to hear, if it's set too far to
the right, you don't get much noise reduction.
But the setting is.not unduiy critical Turning
the knob a degree or two too far in either direc-
tion won't ruin your sound. The difference it
makes may even be hard to hear unless you
listen closely for it

Nonetheless, the setting is always a little bit of
a compromise. You can't eliminate much noise
without occasionally cutting high-frequency
signals a little; nor can you let most of the highs
through without occasionally letting through a
littie noise. (A circuit couid be built to do it
perfectly, but at much higher cost) An in-
teresting psychoacoustic effect enters: we tend
to interpret some high-frequency noise as
part of the music signal it accompanies. If
the noise is removed, we think some highs
have been removed too, even when that's not
true. All noise-reduction systems give this ef-
fect, and the DMR 450 instruction manual
mentions it

One thing the manual does not mention is

monitor jacks, so it cannot share a connection
loop except with devices with duplicate monitor
jacks of their own.

The DMR is not like most other noise-
reduction systems—Dolby, dbx. CX. Hi-Com—
which must be used both in recording and
playback. Those encode/decode systems
don't clean up noise already in the signal; they
keep it from picking up more noise in record-
ing and playback. But the DMR is used only in
playback and cleans up existing noise.

its operating principles go back to H.H.
Scott's Dynaural Noise Suppressor of 1947.
Electrical noise (especially tape hiss) tends to
be mostly high in frequency. Loud signals
(especially those rich in highs) "mask" this
low-level, high-frequency noise from our ears,
which is why tape hiss and so on are heard
most often during quiet passages. A high-
frequency filter would cut out most of this
noise, along with high frequencies we want to
hear. What's needed is a "dynamic" filter
whose action changes as the signal does, cut-
ting high frequencies sharply when the audio
signal is too weak to mask noise, but not cut-
ting them when there is a masking signal
That's exactly what DNR and its predecessors
do.

If this were as simple as it sounds, though,
we'd still be using Scott's 1947 circuit The filter
must be able to open more quickly and close
more slowly for loud signals that contain
masking highs than for loud signals that don't
—to mention just the main problems in
dynamic-filter design. The Burwen noise re-
ducer (now made by KLH) was widely consi-
dered to have managed these problems weil,
and Mational Semiconductor's DMR chip is
based on its principles. (The DMR chip will also
be available soon in pocket stereo cassette
players from Technidyne. and in car-stereo
units from Delco and Autotek.)

Designing the DMR may have been-complex,
but operating it is simple—even simpler than
the instructions indicate. The manufacturer re-
commends that you find a quiet spot (between
bands of a record, for example), turn the sen-
sitivity control all the way down, then turn it

It's no surprise that
the sound from VCRs
is so noisy. The
slower the speed and
the narrower the
track, the noisier the
sound—-and home
VCRs, even at their
highest speeds, move
tape slower and use
narrower audio tracks
than audio cassette

recorders do. What's more, the magnetic parti-
cles of audio cassette tapes are oriented in the
same direction as the soundtracks, while video-
tape particles are oriented at a different angle to
match the path of the video heads. Even so
audio cassettes didn't become quiet enough
for high fidelity till Dolby came along. Only one
VCR sold in the U.S. (Akai's 7350) has Dolby so
far, and what Dolby gains on the Akai is partly
lost through the use of narrower audio tracks
for stereo.

Advanced Audio Systems International's
DNR 450 is an audio noise reducer designed

help with audio noise problems in both video
and audio systems. Like most signal proces-
sors it operates on line-level rather than RF
signals, which means you can connect it be-
tween a VCR and the audio input jack of a
monitor TV set or audio system, but not be-
tween a VCR's RF output and a TV set's an-
tenna.

The unit itself is a compact black box with
projecting wood end panels. Front-panel
switches turn the unit on and off and switch it in
and out of the circuit, a control knob adjusts its
sensitivity, and an Audio Bandwidth bargraph
display gives a visual indication of the circuit's
operation. The rear panel contains only input
and output jacks.

When used with an audio system the unit is
usually connected into a Tape Monitor or Ex-
ternal Processor loop on the amplifier or re-
ceiver. If your system has no such loops not
already in use, you'll have a problem. Unlike
other audio signal processors we've used, the
DMR 450 does not have duplicate tape-



that very noisy monophonic signals can be
cleaned up beyond the unit's nominal ability by
cascading the two channels. That simply in-
volves connecting a cord from the output of
one channel of the DMR 450 to the input of the
other. The signal is then processed twice.
There's no question that this technique cuts
high-frequency response, but on signals noisy
enough to need this treatment, there's no
question that the reduction in noise is worth it.
We've seen a sample modified to include a
front-panel switch that cascades channels
without rearranging cords in the back: we d like
to see that put into production for the video
market.
Conclusion. The DNR 450 cleans up noisy
audio without significantly compromising
any other aspect of sound quality—without,
indeed, even affecting most of them, it's easy
to connect and use. It's also compact and in-
conspicuous. And it can be used with your
stereo system as well as with your video
equipment. At $230 it's not cheap, but its
price is more than reasonable for what it
does. We'd rate it an excellent product and a
good buy.

Test Report: DWR 430
Dpsamic Noise Reduction System

DATA
Date <*f teat: July 1981
Manufacturer: Advanced Systems interna-
tional, 4040 Moorpark Ave., San Jose, Ca.
95117
Name and medal: DNR Dynamic Mois« Re-
duction System, Model 450
Function: after-the-fact noise reducer for any
tine-level audio source
Wee: $230
Dimensions: 2% x I2V4 x 6H inches (h/w/d)
Weight: 2.8 pounds
Power rojMSrements: 120 VAC. 5O-6OHi. 8W
Casing: black metal, wood end pieces
Controls: sensitivity, power and bypass
switches
indicators: LED bar graph display of
bandwidth

RESOLTS & RATINGS
Frequency response: +/- .5dB ]0Hz-20kHz,
-3dB @ 30kHz. at maximum bandwidth;

-7dB @-3<!B @ SOOrfa, - 5 d B <3
2.5kH2. m minimum bandwidft
Him rertseStea: 5-15<iB above 800 HE de-
pending on program material and sensitivity-
control setting
tmadz and nefei»e time: ! miBsecond/50
milSseconds (not measured)
Maxtmeifit ffiter slope: 6dB/octave
Qatn et ikHs; O.OdB, adjustabie - lOdB
&tsts<tiom 03% max.
internal noise: 100 microvolts rms, 20rte to
20kHz (S/N ratio more than 85dB)
S«iisrt ievefc OdB (0.77V rms), adjustable to
10dB lower level, maximum undistorted input
lrvel 4Vrms
Output: Rated +• i OdB (23Vrms); level @ OdB
(0.77Vrms); clipping level 4Vrms; impedance
50 Ohms (short circuit protected)
Pta&ae tmAteHem excellent for a system that
does not require encoding
Ease ®f Qpeawi&om exceiient
Ovcrai vHnrSarm&mxz excellent

Reprinted with the permission of Video Magazine, October, 1981.
All rights reserved. Copyright 1981.



ational Semiconductor,
one of the nation's oldest
and certainly one of the
leading makers of inte-
grated circuits, is by no

means new to noise reduction Selling
Dolby B-type integrated circuits to cas-
sette-deck manufacturers is one of the
higher volume activities of its. consumer
linear division, and you can be sure that
other products cf its manufacture turn up
as gain blocks in many alternative noise-
reduction systems. What the company
has not conspicuously participated in is
the design of noise-reduction proces-
sors. Indeed, making component parts
jr everybody else's NR system — and

everybody else's electronic anything, for
that matter — would seem to be busi-
ness enough, why should it get further
involved7 Or, rather, why has it, because
National Semiconductor's DNR (Dynam-
ic Noise Reduction) amounts to iust that
sort of involvement?

The reason, according to the compa-
ny, is that noise reduction in its common-
ly encountered compander form is all
well, all good, but all too rare. Efforts by
Dolby Labs notwithstanding, FM broad-
casts are still largely compander-unen-
coded. The cassette you play in your
portable "tape player cum headphones"
may be encoded, but it's unlikely that
the player will be able to decode it, and
the hiss from a diaphragm within an inch
of your ear is hard to ignore. You can
buy encoded discs from dbx, but per-

he DNR device
is essentially a
dynamically controlled
LPF that is inexpensive,
simple and compact in
implementation, and
reasonably free of
audible side effects.

This article is reprinted from Audio Magazine, November, 1981.



haps not with the performers and per-
formances you d most prefer Although
tomorrow's videodiscs may be encoded
with some form of noise-reduction pro-
cessing, todays are not The same goes
for the maionty of prerecorded videocas-
settes. The future (AM stereo, stereo TV)
remains clouded, but the past is clear
and much of it is made up of recorded
material that never had a chance to ben-
efit from practical noise reduction

Advanced Audio Systems International's
DNR 450 ($225), an outboard
processor.with a threshold adjustment
and an LED display for instantaneous
bandwidth indication, bears the
proprietary logo for the National

Semiconductor system.
Manufacturer: Advanced Audio
Systems. San Jose, Cat.

lisecond, which is consistent with the
sharpest transients to be expected in
program material. Release time is a
more leisurely 50 milliseconds, to avoid
the foreshortening of any lingering rever-
beration.

Considered within the constraints of
cost, simplicity and playback-only pro-
cessing, the DNR scheme seems an ap-
propriate solution of an inherently insolu-
ble problem. The time constants (attack
and release) are well chosen in terms of
present-day psychoacoustic understand-
ing, and the operational frequency
bands are the right ones for maximum
suppression of audible steady-state
noise (hiss, in other words). Governing
the action of the control circuit by higher
frequencies alone is a particularly logical
idea. It both focuses appropriate atten-
tion on the critical area, and avoids con-
trol-signal ripples that low-frequency in-
formation can impose on a peak-detect-
ing circuit such as DNR employs.

30 kHz (-3 dB points). Maximum noise
reduction (CCIR/ARM weighted) is in the
neighborhood of 10 to 14 dB The filters
are single-pole configurations, providing
a uniform 6-dB per octave roll-off above
whatever corner frequency the voltage
from the control circuit dictates (see Fig.
2 for operating parameters).

The control circuit itself derives a con-
trol signal from the rectified sum of the
two channels The circuit's response is
not uniform with frequency, but increas-
es at a 1 2-dB per octave rate from about
1 to 6 kHz, flattening out above. A
threshold, sometimes fixed but user-vari-
able in the case of one available out-
board processor, establishes the noise
"floor" of the system, determining what
levels of high-frequency energy will be
construed as noise (for which the filters
will remain closed) and what levels as
program (for which the filters will pro-
gressively open up). The filters can open
(attack time) in as little as 0.5 mil-

Ihe DNR scheme seems
an appropriate solution
to an inherently insoluble
problem.

Of course, the situation is not new,
but, ironically, new media and program
sources are making it more prevalent. In
response, National Semiconductor has
seized on a solution that is also not strict-
ly new, but which is probably timely
Now, the company believes, is the right
moment for noise reduction that can
cope with sources which already contain
noise. This means a "single-ended"
processor — one that steers its way be-
tween program and noise, lopping off
the latter insofar as it is able to separate
such noise out. The DNR device is es-

.•tially that of a dynamically controlled
iow-pass filter, but one that skirts nega-
tives in previous designs of this sort,
which as a rule were not (1) inexpensive;
(2) simple and compact in implementa-
tion, and therefore adaptable to a broad
spectrum of products, and (3) free as
they could be of audible side effects.
DNR is all of these according to National
Semiconductor, who expect its appeal to
grow rapidly as the word gets around.

Basics of Operation
In its latest form, DNR consists of a

single IC (National Semiconductor
LM1894) for two channels, plus a num-
ber of external components (see side-
bar). As shown in Fig. 1, a single control
circuit regulates the filter action of both
audio channels, which can vary in
bandwidth from 800 Hz to as much as

National's LM1894 ICwith its external components on ap.c. board.



In common with any practical noise-
reduction system, DNR depends on au-
ditory masking of noise by program ma-
terial occurring at or near the same fre-
quency. If this masking does not take
place when the filters open to pass high-
frequency program, noise will be heard.
Worse, noise will be heard going up and
down in level with the filter action. Such
noise modulation — and arranging for
masking to conceal it — is the crux of
noise-reduction system design. In less
guarded moments, all responsible engi-
neers admit that masking is bound to fail
under some circumstances, and can be
-nade to fail predictably if program mate-

The claims made for DNR in this re-
gard are certainly not so extravagant as
to strain credulity. According to Martin
Giles, National's Manager of Consumer
Linear Applications, the system will be at
its best with material that has signal-to-
noise ratios (again COR/ARM weighted)
exceeding 35 dB for musical ensem-
bles. Certain critical soio instruments
may have to start with a S/N of 45 to 50
dB to avoid all masking failures and au-
dible side effects. (These differences
have to do with the longer reverberation
times of spaces regularly used to record
ensembles and the nature of ensemble
playing itself.) DNR is not effective with
impulse noises such as record clicks and
pops; it may alter them in character, but
it will certainly not remove them.

Summing the system up, Giles re-
marks that it will help most of the time,
hurt in some rare instances, and not do
much of anything audible in those cases
where the program material is good
enough to stand on its own. But when it
is deemed desirable to switch it out, the
system is fully out; with compander sys-
tems that encode the material, the sys-
tem can never be fully eliminated once
the recording is in existence. For pro-
gram that is borderline, the threshold
control (when provided) will enable the
user to set his own compromise between
maximum fidelity, minimum noise, and
the mstrusion of audible side effects.

Th@ Destiny of DNR
DNR has existed for several years

now in a two-IC form, and as such has
found its way into several portable and
home music centers. With the advent of
the LM1 894, DNR has been adopted by
General Motors for use in 1982 car ster-
eo systems, by Technidyne for its Hip
Pocket Stereo, by Benjamin in its RAC-
10 MK-II DNR cassette changer, and by
Advanced Audio Systems in its stand-
alone Model DNR-450. Program sources
that could not previously afford or physi-
cally accommodate noise reduction are
obvious candidates, along with new me-
dia that have not yet established noise-
reduction standards. The company is
also hopeful about broader applications
and about a supplementary role to exist-
ing noise reduction. For example, a tape
encoded by a compander system like
Dolby B, even though properly decoded
during playback, will still not be perfectly
quiet if listened to at louder levels. But it

will be much quieter if DNR processing is
used as a further step in the reproduc-
tion chain.

To forestall misunderstanding, it
should be emphasized that DNR does
not decode Dolby noise reduction or the
processing of any other compander sys-
tem. It cannot return dynamically com-
pressed program material to its original
form. It acts only on steady-state noise
but does so wherever it is found and
whatever its origin. This means univer-
sality and compatibility with any source
— factors National Semiconductor
counts on to carry DNR into the main-
stream of audio noise reduction. A

rogram sources that
could not previously accom-
modate noise reduction are
obvious candidates for
the DNR system.

Technidyne's
Hip Pocket Stereo
incorporates
DNR circuitry. lOOIsSO 100 Ik IOk

FREQUENCY - H i
rial is chosen with that end in mind. A
proper noise-reduction system considers
typical listening fare first and foremost,
and trusts the flaws won't loom too large
when unusual spectral distributions of
program overthrow the designers' ex-
pectations.

Fig. 2—Increasing control voltages,
derived from a network thai responds
more to higher frequencies in the
program, open the DNR passband until it
extends well beyond the audio range.

AUDIO/NOVEMBER 1981



he LM1894 is a 14-pin DIP
intended to operate with
supply voltages from 4.5 to
about 18. Current drawn is

12 milliamperes for a typical supply
voltage of 8. Input impedance is ap-
proximately 20 kiiohms; input over-
load occurs at 1 volt rms.

Figure 3 is a block diagram of the
IC itself; Fig. 4 is a suggested exter-
nal circuit for the IC. The primary ex-
ternal operators for the audio chan-
nels are C3 and C12, which deter-
mine the bandwidths passed by the
filters. Since bandwidth is inversely
proportional to capacitance, the fre-
quency range of the noise-reduction
effect can be adjusted by changing
the capacitive values. Capacitors C5
and C6 determine the band of pro-
gram frequencies to which the control
circuit responds -— in this case
roughly 6 kHz and above. The volt-
age divider formed by R1 and R2
sets the threshold of the control path,
which is normally adjusted so that
steady-state noise from the program
source just begins to open the filters.
Resistors R1 and R2 are altered to-
gether so that their sum always
equals 1 kiiohm. Wiring a suitable
potentiometer in their place creates a
threshokJ-varying control.

Coil L8 and the components sur-
rounding it comprise a 19-kHz notch
filter which prevents the stsfeo FM pi-
lot signal from affecting the operation
of the control circuit, if the DNR mod-
ule will not be used for FM, or if the
tuner has an adequate multiplex filter
of its own, these components ran be
replaced by a simple 0.047-pF ca-
pacitor bridging pins 8 ami 9.

National Semiconductor foresees
and has demonstrated the use of
LM1894s in cascaded arrays of two
or three, in which case the slopes of
Fig. 2 become 12 or 18 dB per oc-
tave, and the noiss-reducfion effect
becomes 20 dB or greater.

The LM1894 is available in quanti-
ty to manufacturers of licensed prod-
ucts for about $2 apiece. The price is
expected to decline as production in-,
creases. It is not presently available in
small quantities or to unlicensed man-
ufacturers.

-Schematic of suggested
I circuit for LM1894. IC pin
itions correspond to those
I
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