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FROM HAIRPIN TURNS
T0 STRAIGHTAWAYS.
THE SPEED OF SOUND
HAS NEVER
BEEN S0 SMOOTH.

SONY

For years, sloppy tape lransporuuon and handling
have made the audio engineer’s day much harder than
it had 1o be.

This tormenting state has come to an end with the
introduction of Sony’s APR-5000 2-track analog re-
corder. available in a center-track time code version.

The APR-5000's precise handling and numerous
advanced features make the audio engineer's day run
much smoother. For example, the APR-5000°s 16-bit
mncroproccssor manages audio alignment with a pre-
cision that's humanly impossible. And the additional
8-bit microprocessor opens the way for extremely
sophisticated serial communications. In tandem. they
reach a truly unique level of intelligence.

Not only does the APR-5000 do its job well: it does
it consistently. The die-cast deck plate and Sony’s long-
standing commitment 10 quality control maintain that
the APR-5000 will hardly need time off.

All of which results in a consistent sonic perform-
ance that'll stand even the most critical audio profes-
sionals on their ears.

For a demonstration of the re-
corder that transports analog audio
1o a new fidelity high, contact your __
nearest Sony office: B>
Eastern Region (201) 368-5000;, &
Southern Region (615) 366-0333. fome
Central Region (312) 773-6000;
Western Region (213) 537-4300;
Headquarters (201) 930-6145.

SONY

Protessional Audio

For additional information circle #1
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The AMEK M-2500

can be configured for applications in stereo
video teleproduction and music recording.

All AMEK consoles are built with the finest
components and are entirely hard-wired—
even the patch bay. By avoiding high-
speed manufacturing techniques and other
short cuts, you're assured of superior
performance and that consistently
unbeatable AMEK transparent sound.

<

AMEK M-2500 SVT
$6 X 48

Paramount Pictures
Hollywood, Califormia

Re p

® 36 to 56 VCA Inputs

36 to 56 In-line Monitors

24 to 48 Outputs

4 Band Variable Q Parametric EQ
Variable Hi Pass/Low Pass Filtering

® 6 EFX Sends

VU or 40 segment PPM/VU LED Metering
Patching to over 1000 points

10 VCA Subgroups

Solo in place

Two Line Inputs per channel

Differential or Transformer Balancing
Full Master Status Switching
Automation compatible with
MasterMix, Massenburg, Arms,

and Optimix

AMEK

Call or write for more information about
AMEK’s complete line of consoles.

In the US: AMEK CONSOLES, INC.
10815 Burbank Boulevard, North Hollywood, California 91601
Phone (818) 508-9788 - Telex 662526

In Canada: AUDIO CONCEPT
3400 Losch Blvd., Unit 14, St-Hubert, Québec, Canada J3Y 5T6
Phone (514) 445-2662 - Telex 05-268728

in the UK: AMEK SYSTEMS & CONTROLS, LTD.
Islington Mill, James Street, Salford M3 5HW, England
Phone (061) 834-6747 « Telex 668127
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News

Letters  Views

DOLBY STEREO
ENCODING TECHNOLOGY

from: Gary Reber, VPP
Tate Audio
Los Angeles, CA

This letter 1s to call attention to an
omission referenced to the June 1985
article by Larry Blake. entitled "Mixing
Techniques for Dolby Stereo Film and
Video Releases.”” The Dolby Stereo
matrix decoding circuitry utilized in the
Doiby Cat.150 card that converts the
two 33mm optical film tracks into four
speaker channels. thus completing the
encode decode 4-2-4 process. 1s the Tate
Svstem. Tate Audio. the technology
company who developed the full-logic
directional enhancement matrix decod-
ing circuitry. licensed its proprietary
surround stereo technology to Dolby
Laboratories in 1977 for exclusive pro-
fessional motion picture soundtrack
production and theatre exhibition.

The Tate System. as configured in the
Dolby Cat.150 card is presently in use in
the vast majority of the current 6,200
theatres worldwide equipped with Dolby
Cinema Processors. It 1s the Tate Sys-
tem tchnology which has provided the
excellent separation and other perfor-

mance attributes of matrix decoding in
the Dolby Stereo cinema svstem

As of last vear. Tate Audio modified
its position with respect to Dolby Labora-
tories and. as such. Dolbyv Laboratories
no longer has an exclusive license with
Tate Audio.

Larry Blake replies:

| take issue with Mr. Reber's implica-
tion that Tate Audio “developed the tull-
logic directional enhancement matrix
decoding circultry’ used in Dolbhy SVVA
surround sound techniques used since
1977

As stated in my February 1941 R-e p
article titled Mixing Dolby Stereo Film
Sound. the tirst 33mm Dolby Stereo film
with surround decoding was A Star 1s
Rorn. released in late 1976. All of the
Dolby Stereo films released in 1977 and
1978 — including Star Wars. Close
Incountersofthe Third Kind. Saturda
Night Fever. Grease and Superman
were exhibited with the original Cat.
116A Bcinema decoder card employving
Sansul QS matrix decoding.

The Cat.130 cinema decoder card
using Tate ICs was not in theaters until
Spring 1979; again. this was already
stated in my 1981 article. As 1s m

NEW WORLD AUDIO
4877 Mercury Street
San Diego, CA 92111
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Over
100
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Protessional Audio Sales
1-800-854-2005
except California (619) 569-1944

understanding, no theater decoder prior
to that time contained Tate ICs.

Therefore. I do not understand how
Mr. Reber could possibly state that the
“Dolby Stereo matrix decoding circuitry

[1s]...theTateSystem. since Dolby
had licensed stereo moton pictures for
over two vears prior 1o their involve-
ment with Tate Audio.

My 1981 article had already outlined
the history of the Dolby Stereo. and |
thought it more important in.June 1985
to concentrate on the practical aspects
of mixing tor Dolby Stereo release. The
only news that | possibly omitted tfrom
the new article is that. as stated in Mr.
Reber’s last sentence. Tate Audio and
Dolby Laboratories did indeed recently
undergo a change in their business rela-

tionship — Dolby is no longer using
Tate components in their theater
equipment. [ ][]

CARE AND REPAIR OF THE
STUDIO PATCH BAY

from: lan Eales, chief engineer,
Garden Rake Music,
and Phil Mendelson,
mx Audio Services

One of the most potentially trouble-
some items in the studio is the patch
bay. but it really needn’t be if a little
maintenance and common sense is app-
lied. Before we blame the patch bay
totally, we should point out that most of
the problems we see can be attributed
instead to the patch cords themselves.

The air of our cities is not the best, to
say the least; a multitude of pollutants
are present in the air from automobiles
and industrial sources. These react with
the metal on the patch cords and jacks
to form a tough oxide, which degrades
the quality of thesignal passing through
them. What is required is a method to
remove theoxide that has built upon the
metal. Any cleaner which does this
without leaving behind any waxy
residue can be used to clean patch cords.
A metal polish such as Mother's Mag
Polish does a great joh. Take a clean.
lint-free cloth. put some cleaner on it,
and rub the connector tip. With another
clean, lint-free cloth, rub the cleaner off
and, presto, vou have a shiny, better-
than-new connector.

Another quick way to clean patch
cords is possible more expensive, but
takes much less time and may be more
economical if vou have a great many to
clean. Find a machine shop with a buf-
fing wheel, and ask if you can use it or
rent time on it for about a hour. Either
use a cleaner like Mother's, or a com-
mercial buffing compound that they
probably have at the machine shop.
Apply a small amount of compound to
the buffing wheel, and then buff the tip
of the patch cord. A little practice will



An age old question that can now be
answered in literal terms; the people
are Showco, the answer is Crown.

Consider the major tour. Each move
a major task. Truckload after
truckload of sound and lighting
equipment must be put up and torn

down, more often than not, overnight.

In most cases the awesome
responsibility for a successful
technical performance rests squarely
on the shoulders of Showco.

A tour company with a client list that
reads like Billboard's Top 100,
Showco has been at the forefront of
this highly specialized field for years.
Their reputation stems from a finely
tuned marriage of technology and
sweat. We are proud of the many
vears we have teen involved in
Showco’s efforts and our new Micro-

Tech™ 1000 power amplifier
dramatically illustrates the value of
this relationship.

Innovative Crown technology shaped
by advice from Showco has produced
a more powerful, lighter and smaller
amplifier ideal for the touring
professional. Higher pcwer, less
weight and less rack space translate
into critically needed efficiency on the
road.

Currently on tour with the largest
system ever designed for indoor
arenas, Showco once zgain relies on
the power and dependability of the
Crown product. 134 Crown PSA-2s
and 28 new Micro-Tech 1000s supply
the power -- in excess of 200,000
watts to drive over 16 tons of
loudspeakers.

For additional information circle #5

The performance of the new MT-1000
further strengthens the dependability
of Crown amplifiers. The only reason
Showco has had to touch their new
amps is to move them. And move
they have, 78 shows in 52 cities
without a failure of any kind. Not
surprising for a Crown product but
unheard of in any product fresh from
the assembly line. Months of
Showco's heavy duty field testing has
established the MT-1000’s reliability
even before it hit the market.

At your next concert tzke a iook
beyond the performers; chances are
you will find Showco ard the driving
force of Crown.

Crown International, Inc., 1718 West
Mishawaka Road., Elkhart, Indiana
46517. (219) 294-8000

August 1985 C
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See the first console

specificall
track digital

64

ly built tor
recording

at the NewYork AES

Designed for the world’s largest
and most sophisticated recording

studios, the SUPERSTAR is a 20-bit
analog console with the performance,
specifications, and functions necessary
for digital recording. The SUPERSTAR
is totally modular and totally expand-
able, and features 64 mixing busses for
recording to two 32-track tape
recorders.

DESIGNED FOR DIGITAL

Through critical analysis of design,
and testing and re-testing of compo-
nents, the signal path and sound qual-
ity of this console is optimized for digi-
tal recording. Quad Eight, as a part
of the Mitsubishi Pro Audio Group,
developed this console as the perfect
companion to digital multitracks such
as Mitsubishi’s new X-850 32-channel
recorder.

Mitsubishi X-850
32-Channel Digital Audio Recorders

64 MIXING BUSSES

The SUPERSTAR has 64 mixing
busses controlled from a central assign
panel and readout. The 72 by 64 output
matrix uses logic-controlled
summing bus switching, providing 64
instantly selectable output busses.
Using its own memory for five complete
presets, it also allows automation con-
trol via a serial communication port.
COMPUMIX IV AUTOMATION

A 32-bit master processing com-
puter records data on an 80 megabyte
Winchester hard disk in real time for
unprecedented accuracy in an automa-
tion system. This fourth-generation
design stores four instantly accessible
real time mixes plus eight compressed
mixes on the hard disk simultaneously,
and transfers compressed mixes to and
from floppy disk. A distributed multi-
processing system, Compumix IV has

individual computers handling dedi-
cated functions at different levels of the
system architecture.

INTELLIGENT DIGITAL FADER

With its own microprocessor, the
IDF can operate standing alone or
coupled to the automation system.
Using a monolithic direct digital 8-bit
encoder/fader and a membrane touch
panel inputing the 10-bit internal pro-
cessor, exact dB values are calculated
using 14-bit arithmetic, displayed, and
converted to DC using a 12-bit D/A. All
functions are at 10 times scanning rate
for Yo frame mute accuracy, and fader
smoothing algorithm. There are 16
nested groups, and any module can be
assigned master without changing its
individual function.

The VCA circuitry is on a separate
PC card that plugs onto the main mod-
ule PC board. Different VCAs may be
easily substituted.

PLUG-IN EQUALIZER

Finally, there’s a choice! The
SUPERSTAR equalizer plugs in on each
input module. Normally-delivered with
a four-band parametrie equalizer with
variable frequency, bandwidth, and
peak/dip level; others are available.
Each module also has a variable
concentric high pass, low pass filter
with individual in/out buttons.

AUTOMATED EQUALIZER

Each channel module has been
designed to accept an automated equal-
izer, making the SUPERSTAR the most
advanced console available.

PLUG-IN PREAMPLIFIER

Each module’s microphone pream-
plifier is also of top panel plug-in
design. Transformers—or trans-
formerless differential, the choice is
vours. And new technology can be in-
stantly added to your console.

-
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FOR WORLD-CLASS STUDIOS

The

MODULE FEATURES

Each module is a dual in-line design
with separate channels for recording
and monitor/mixdown. Main fader (or
VCA), equalizer, filter, auxiliary sends,
and line trim can be switched to either
channel. Each input module has eight
auxiliary sends configured as four mon-
aural and two stereo sends, with pan-
ning. They are switchable as pairs to
either recording channel or monitor.
Monitor/mixdown channel is selectable
to two stereo outputs for simulta-
neously making two different mixes.
All output busses are differential bal-
anced with optional transformers. For
added overall control, each module has
a switch (AGM) which allows it to
become an audio sub-master for a group
of input modules. A signal presence/
peak dual LED circuit on each module
indicates peak overload at microphone
preamplifier out, or equalizer out, or
fader out. Unique circuitry allows all to

Supe

be connected to the indicator with only
the peak signal shown, without addition
from the other samples.

BAR GRAPH METER

Above each module is a 60-segment
LED vertical bar level meter. The
metering system is switchable to VU or
peak ballisties with changeable electro-
luminescent scales for each, VCA level
indication, or two sets of spectrum ana-
lyzers in Y5 octave increments.

TOTALLY MODULAR FRAME

The SUPERSTAR console is con-
structed of individual housing sections
of eight modules each. The console is
not limited to just a few standard frame
sizes, but may be ordered with any
number of inputs. Interwiring of con-
sole sections and input/output connec-
tions is all with shielded plug-in ribbon
cable. High quality bantam jacks are on
PC boards, arranged module by mod-
ule, and plug into the mother boards by

A MITSUBISHI PRO AUDIO GROUP

DIGITAL ENTERTAINMENT CORPORATION
Headquarters: 225 Parkside Drive, San Fernando. CA 91340 - ’hone (818) 898-2341 - Telex 311786
New York: Suite 1530, 555 W. 57th Street, New York. NY 10019 « Phone (212) 713-1600 « Telex 703547

Nashville: 2200 Hillsboro Road, Nashvil

le, TN 37212+ Phone (615) 298-6613

Canada: 363 Adelaide Street E., Toronto. ONT. M5A I1N3 - Phone (416) 865-1899
United Kingdom. 1 Fairway Drive, Greenford, MIDDX UB6 8PW « Phone (01) 578-0957 - Telex 923003

For additional information circle #6
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shielded ribbon cable. This feature,
along with the modular frame, makes
this the only truly field-expandable
console.

OPTIONAL OVERBRIDGE

An overbridge is available for
mounting above the primary meter
bridge to house additional accessories.

LIMITER/ COMPRESSOR/GATE

This is a plug-in option for the meter
overbridge. It is wired directly in-line
with each channel, or as a peripheral
patchable processor. More than just an
accessory to the module, it is a full-
function studio-quality leveling
amplifier.

AFFORDABLE DIGITAL

The SUPERSTAR costs less than
other world-class consoles. And a
digital package with a Mitsubishi
multitrack can save you even more.

NEVE. SSL. SUPERSTAR.
See them all before you decide.

August 1985 0 R-e/p 9
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The greatest innovation in audio mixing
has just gotten better: Necam 96.

Picture courtesy
Atlantic Studios, NY.

The challenge: Take a technobgical triumph, Necam 11, a e niqu | Rollback: With or without updates.
computer-assisted audio mixinz system, and make it better The f move to whert.they need to be automatically -
by making it faster. more infor native, more intelligent and no PEC/Dii ect comparison Beeded. Sophisticated effects
loaded with exciting features. build ug a snap. ‘»

The result: Necam-96 * Smart Keys: Our human-engineered software is the fastest
* Incredible speed: Feather-tov-h sensitive faders eliminate ever developed to eliminate repetitive keystrokes.
hundreds of intermediate steds & lightning-fast operation. * Technological Sophistication: Necam 96 will interface

* Total Information Color Vide) Disphy: Our with any synchronizer as master or slave; read
high-resolution display tells where you are at a SMPTE time code, foot/frame counts, or even
glance, including time code. mi& names, event tacho pulses.

times, scene changes and mose: all labels. mutes. Take the next step. For further information call

stores and events can be rapidle changed. Neve at (203) 744-6230 or write:

Demand Neve

RUPERT NEVE INCORPORATED: Barkshire Industrial Park. Bethel. CT 06801 (203) 743-6230 Telex 969638 - 7533 Sunset Blvd., Hollywood, CA 90046

(2138748124« RUPERT NEVE OF C3NADA. 1T, represented by: Sonotechnique, 2385 Bates, Suite 304, Montreal, PQ. H3S tA9 Canada (514) 7393368

Telex 055-62171 NEVE FLECTRONICS INTERNATIONAL. LFD. Cambridge House. Me bourn. Rovston. Hertfordshire, SGRoAU England Phone (0763)
00770 « RUPERE NEVE wimbli: 6100 Darmstadt Bismarckstrasse 4. West Germany Phone (06151) 81704,




tell how much compound to apply.
When it starts taking toolong tocleana
connector, apply more compound. With
this method vou can clean about 100
patch cords in an hour. When done,
check to make sure there isn't any
excess cleaner on any of the connectors
that could recontaminate the patch bay.

Once these steps have been taken, it is
likely that most of the patch bay prob-
lems will already have disappeared. If
problems are still being encountered,
then the patch jacks themselves need
attention. The environment in a record-
ing studio is very dry. due to heat pro-
duced by the equipment and air condi-
tioning. This makes for an environment
prone togenerating high static particles
which, in turn, attracts small airborne
particles of dust into the studio. Invari-
ably, some of this dust settles into the
patch bay causing the familiar crac-
kling when a patch is made.

Particles of dust in the patch bay can
best be removed with high-pressure
compressed air. The patch bay should
be removed from its mounting and be
freely blasted with the compressed air.
If phantom powering is employed on the
microphone bay. the voltage supply
should be turned off to avoid any danger
of shorting the supply to ground while
removing the bay. After the dust has
been removed. a very small amount of
contact cleaner, such as Cramolin R2,
may be applied and the bay then blasted
again to remove any excess Cramolin. If
the bay is particulary dirty, it may be
necessary to insert patch cards to open
the normals to remove the contami-
nants caught between the points. It
must be stressed that only small
amounts of Cramolin should be used,
and infrequently. Because it is imprac-
tical to use Cramolin in bottled form on
patch jacks. great care should be taken
with the spray, as this often leads to
over-use; the use of the R2 (diluted) for-
mulation is acceptable.

One common misconception is that
an abrasive is required to remove oxide
and contact: the action of inserting the
plug wipes contaminants when. in fact,
the patch jack with its mating plug is
designed as a self-cleaning contact: the
action of inserting the plug wipes the
contact area. Experience shows that
burnishing with an abrasive might
show an immediate improvement in
performance, but only insofar as it has
removed the contaminants, Burnishing
can compromise the original com-
patibility of the mating surfaces. Furth-
ermore, continued burnishing eventu-

COMMUNICATION WITH R-E/P

Readers and advertisers wishing to com-
municated with the R-e/p offices can now use
FAX transmissions, as well as Telex via our
IMC EMailbox.

The FAX Number is: (213) 469-0513; our
machine will handshake with Group Il and
Group llI equipment.

The ITT Telex Number is: 4900001117
(REP), the message being automatically
routed to aur IMC EMall 1D, REP-US

ally removes enough metal that proper
contact loading is no longer possible;
this is especially true with relay con-
tacts with small contact areas. In the
case of contacts that have been plated or
flashed with a conductive surface. the
consequences of burnishing are obvious.
One further consequence of burnishing
(or using any foreign metal in a jack), is
the depositing of a dissimilar metal onto
the original contact surface. This is a
potentially serious hindrance to the

Editor’s Note: R-¢/ p welcomes short
“Hits and Tips™ itenis such as this
Technical note from lan Eales and Phil
Mendelson. Send them ¢/ o The Editorto
the address given onthe Contents page.

passage of audio signals, due to the pos-
sible creation of a metal-oxide diode.

It should be noted that most patch bay
problems are aresult of foreign substan-
ces. lf steps are taken to prevent these
contaminants from entering the bay,
problems will be kept to a minimum. For
example, a simple plexiglass cover over
a horizontal patch bay can make a big
difference, especially if smokers put
their ash travs nearby.

Again. it must be stated that the patch
cord 1s responsible for the vast majority
of problems. If the cleaning process is
repeated every three months or so, you
will have better sound for vears, and the
patch bay will last a very long time.

| ] ] ]

When you work hard to make the very best original tape possible you deserve the
very best duplicate. The trouble with most duplicators is that the copies are never as
good as the original. With the Sony CCP-138B Duplicating system you get copies vir-
tually indistinguishable from the original — whether your masters are mono or

stereo, open reel or cassette.

Only Sony Duplicators offer the unique ferrite and ferrite heads. These remarkable
heads not only produce crisper, cleaner, more precise sound. but are guaranteed
against wear for two years. Equally unigue. only Sony Duplicators are expandable to

43 positions,

But then, with Sony's years of experience in the field of audio, these features are
hardly surprising. Contact us for the name of your local authorized dealer

SONY.

AV PRODUCTS

NATIONAL DISTRIBUTOR

educational electronics corporation

213 NORTH CEDAR ¢ INGLEWOOD, CALIFORNIA 90301 * (213) 671-2636
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“Exposing Audio Mythology™

page 15 ...
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For you, it’s the sixth ses-
sion of the day. For them, ii’s
the biggest session of the
year. So you push yourself and
your board one more time. Jo
find the perfect mix between four
singers, 14 musicians, and at least
as many opinions. To get all the
music you heard on to the one thing
they’ll keep. The tape.
ot We know that the tape is the one
& .7 constart you have to be able to count
g ~on. So we make mastering tapes of truly
% world-class quality. Like Scotch 226, a
¢ .+ mix of Scotch virtuosity and the versatility
to meet your LOW FREQUENCY
many master- -co- MODULATION NOISE.
ing needs- b
music, voices, ef-
fects. And Scoich
250-with the great-
est dynamic range
and lowest noise of Scotch 250 |
any tape, it is simply sol_07 L7 27
the best music master- "5SS FR G 60T
ing tape in the world. ard at 15 ips NAB Equalizaticn.
Both offer a clearer, cleaner sound than any other
, tape. Getting you closer to your original source. Plus,
. P they’re both backed by our own engineers a call away.
They are just two of the tapes that make us...numker
one in the world

9/} R =’ of the pro.
MASTERS OF CLARITY.
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CHRISTINE McVIE ON FOSTEX

“As a singer/songwriter,
I hadn’t previously known
a lot about recording
techniques and studio
technology. So my
newfound relationship with
my Fostex B-16 will teach
me a most important
dimension of a musician’s
career — engineering.

“*Not that I'm becoming a
studio engineer. Fostex is
relatively simple to use; for
me, having this equipment
at home enables me to
produce really superior
demos. The sound quality is
comparable to many
24-track studios.

FOSTEX

PERSONAL MULTITRACK

FOSTEX CORPORATION OF AMERICA
15431 Blackburn Ave., Norwatk, CA 90650
(213) 921-1112

Christine is a singer, songwriter dna’, of course, a member of Fleetwood Mac.
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“‘If I record something I'm
really satisfied with, I then
have the option of
transferring tracks to a
24-track machine, and
continuing.

““Fostex is wonderful for
experimenting with ideas
quickly, and under my own
roof "’

R-e/p 14 O August 1985
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EXPOSING AUDIO MYTHOLOGY

Laying to Rest Some of the Pro-Audio
Industry’s More Obvious “Old Wives’ Tales”

by John H. Roberts

his month we will look into the

audible significance of power-
supply parameters, In part two. 1 will
move on to consider some more aspects
of subjective listening tests.

Just Listen to That Power
Supply Will You! ... Can You?

The majority of respondents to our
Octobher 1983 “Golden Ears™ question-
naire felt that power supplies could aud-
ibly affect the sound quality of signal
processing gear. Some others have gone
as far as to claim the ability to hear
different decoupling capacitorsin equip-
ment power supplies.

The principle specification used to
describe a given circuit’s sensitivity to
supply interaction (and this month's
“vocabulary word™) is PSRR, or Power
Supply Rejection Ratio. As you might
guess from the word “ratio,” PSRR is
usually specified in decibels: popular op-
amps tyvpically specify PSRR in the
range of 40 to 100 dB. Discrete eireuits
can be much better. or much worse. with
the simple one-transistor (or one-tube)
gain stage having zero dB, or no rejec-
tion at all of power-supply interference.

As with other specifications we've
discussed in this series, there are subtle-
ties to the correct interpretation of
PSRR. To keep this discussion manage-
able. T would like to limit it to high-
performance audio circuits using
op-amps.

The first subtlety to proper interpreta-
tion of PSRR is understanding that the
number commonly quoted only repres-
ents performance at a spot frequency of
say 60 or 120 Hz. As is true of most op-
amp characteristics that are improved
by negative feedback. the falling open-
loop gain required for stability will
cause a commensurate performance
degradation with increasing frequency.
[ measured a few popular op-amps at 20

PROFESSIONAL MUSIC ANALYSIS

Readers interested in taking advantage of
the services of Professional Music Analysis, a
company offering evaluation programs for
engineers, producers and musicians intending
to break into the music business (see: Jim
Riordan’s article on PMA published on page 32
of the February issue) can reach PMA at the
following address:

Professional Music Analysis, 8761 Katella
Avenue, Anaheim. CA 92804. (714) 527-4636.
Toll free: (800) 328-8660. Contact: Jan Olson
or Mike Wachner.

We did not include address details in the
February article because, at the time of its
preparation, PMA was planning to relocate to
new offices in Anaheim — Editor.

kHz and tound PSRRsin the 30 to60 dRB
range. It is also worth noting that op-
amps will often have a different PSRR
at their pius and minus power-supply
rails; one amplifier that T measured

the new . . .

TRIDENT

exhibited a 20-dB difference.

Another subtlety to using PSRR is
understanding that the specified rejec-
tion is referenced to the input. There-
fore. the op-amp’sclosed-loop gain must
be subtracted from the PSRR to refer-
enceittothe outputsignal. Forexample,
an op-amp with 30 dB of PSRR operat-
ing at a closed-lonp gain of 10 dB will
actually hoost any signal present on the
power supply rail 10 dB!

The final piece of information that is
important for putting a consideration of
PSRR into perspective is: What kind of
signal will be present on the power-
supply rails under normal operation? |
will further break dowr this power-
supply signal down to two types: power-
supply induced: and signal induced.

- 4, 8 or 16 Bus routing
8 or L6 track Monitor w/EQ

. 4-bard EQ with dual swept Mid's
Cont nuously variable Hi Pass Fil-er

- 8 Aux. Sends, switchable Pre /Post

» Programmable “Auto Mute" bus

. Each channel w/Direct Outs & Inserts
Steren “In Place” Solo

+ Four Echo Returns

+ Fully Modular construction
Expandable mainframe — to 56 imouts!

TRIDENT USA, INC.

308 N. Stanley Ave., Los Angeles, CA 90036
213-933-7555 TLX: 5106000019 TRIDENT USA

/ TRIDENT takes

anot1er step forward.

/" The new, cost-effective
TRIDENT Series 65 console
maintains the tradition of
perforrnance, value and
reliability that has kept
TRIDENT a leader in recording
systems for the past two decades.
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Professional audio from the number one supplier

WeStlake g;cifezssional
Audlo Group

Sales: Demonstration Facilities:
Westlake's sales staff is ready Unequaled in the industry are
to supply you with up-to-date Westlake's demonstration
"=, [nformation regarding facilities—from Audio/Video
\ new equipment, sweetening to demo produc-
) its features, tion, broadcast to world class
) availability and studio equipment.

competitive Service:

Before and after the sale,
Westlake's technical staff is at
work to assure a professional
interface of the equipment to
your system. Our staff is
tamiliar with all of the vari-
ous technologies in use today.

Ampex, 3M, MCI/Sony, Otari, Soundcraft, JBL,
U.R.E.]., Westlake Audio, Aphex, AKG,
Neumann, Sennheiser, Shure, White, Eventide,
Lexicon, Crown, BGW, A.D.R., Yamaha, BTX,
Valley People, DBX, Bryston, Studer/ReVox

and many other professional lines. Westl ] e camam R Sy

R-e/p 16 O August 1985 7265 Santa Monica Boulevard
- AFTRa A d’ Los Angeles, California 90046
u 10 (213) 851-9800 Telex: 698645




Power-supply induced noise would be
the ripple in a typical unregulated
supply. or the hiss and much lower-level
ripple present in a tvpical regulated
supply. The signal-induced component
of power-supply noise would be the pro-
duct of power supply impedance. and
changing load current being drawn.

Todayv. verv few high-performance
audio circuits use unregulated power
supplies, since three-terminal regula-
tors are not very expensive (less than
$1). However, the fact the open-loop
gain and thus PSRR is maximum near
ripple frequency means that a low
closed-loop gain circuit could possibly
squeak by without one. [tis disappoint-
ing to note that some consumer phono
pre-amps with their RIAA-dictated 60
dB of closed-loop gain at 60 Hz still use
unregulated supplies. No matter how
well they are shielded. power-supply
ripple will appear in the output.

Inexpensive three-terminal regulators
attenuate the ripple an additional 70 dB,
making it a non-issue for most op-amp
circuits. Since such regulators are based
on low-performance op-amp technology,
their outputs contain notable wideband
noise. This noise and reduced, but still
present, ripple can be audible in simple
discrete or hybrid circuits that exhibit
poor PSRR.

Signal-induced power supply noises
are a bit more complex to analyvze; they
are typically induced by the amplifier
delivering current to a load. In some
cases driving feedback networks can
draw significant current. | have seen
several analyses incorrectly blamecapa-
citors used in equalizer or frequency-
shaping feedback networks for drawing
unlimited charging currents under
transient conditions. In all cases the
maximum current will be defined and
limited by a resistance,

As can bee seen from Figure 1A, the
current that must be supplied by the op-
amp output is a simple function of the
input voltage divided by R2. In Figure
1B, the output current will be equal to
the input current, which will also equal
the input voltage divided by R2. In both
cases the current will be completely
independent of the value of C1. Where
some designers have gotten into trouble

Figures 1A and 1B

Vin
b—

B | - Vin/Re

" s

A [ ] - Uw/Re

|

IMPEDANCE

c
DOMINATED /
(IDEAL)

RESONANCE

ESL
OOMINATED

ESR |
DOMINATESD. |

FREQUENCY ————

Figure 2: Qutput impedance of unregulated power supply.

1s making R2 too small for theop-amp to
drive to appropriate levels.
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TRIDENT

A case where capacitance can and has
caused problems is when it is connected

the new . . .

SERIES 75

24 Bus outputs w/Metering

24 track Monitor w/EQ and Fader Reverse
Comprehensive 364 point Patchbay
4-band EQ with dual swept Mid's
Continuously variable Hi Pass Filter

8 Aux. -Sends, switchable Pre/Post
Programmable “Auto Mute” bus

Each channel w/Direct Outs & Inserts
Stereo “In Place” Solo

Four Echo Returns

TRIDENT's reputation
or integrated systems and
performance continues.

The new TRIDENT Series 75
has the same sonic qualities
that have made TRIDENT a

legend among world-class
recording studios. Affordable
versatility is the hallmark of
this innovative system.

TRIDENT USA, INC.

308 N. Stanley Ave., Los Angeles, CA 90036
213-933-7555 TLX: 5106000019 TRIDENT USA
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between an op-amp’soutputand ground.
Nodesigner would (should?)everdothis
on purpose, but connecting even several
feet of trusty old shielded wire (at 30 pF
per foot) has much the same effect. For
this reason it is a good practice to use
build-out resistors (50 to 500 ohms) in
series with cables to decouple this cap-
acitance from the op-amp.

For the sake of perspective, I should
note that power-supply interaction is
not the dominant consequence of not
decoupling your cables. All op-amps
have some internal series-output resist-
ance, which will form an RC with the
cable capacitance, delaying (phase
shifting) the feedback signal. This
phase shift eats up valuable stability
phase margin (see my April 1984
column), often causing spurious oscilla-
tion. (“Gee Beaver, how come it doesn’t
oscillate onthe bench?”’)In fact, itis not
that uncommon to encounter marginal
circuits that break into oscillation when
the capacitance of a 'scope probe is con-
nected to the output.

We have already determined that op-
amps have a PSRR that deteriorates
with rising frequency. Since an op-amp
called on to drive cable capacitance will
be pulling more current with rising fre-
quency, let's take a look at how the
power supply will perform.

The simple unregulated power supply
will have a predominantly capacitive
output impedance, falling with increas-
ing frequency until reaching resonance
and then rising again. Resonance (this
month’s second “vocabulary word”)

1.000 Micre Farad
35-Volt Aluminum
Etecirolytic
Capacior
THREE TERMINAL
REGULATOR |
AT 15 mA s
//
- /,.- - 41 ohm

THREE TERMINAL e -« |Approx

AEGULATOR e T T

AT 30 mA e o

-40.1 ohm
3 — IApprox
T T T = 003 ohm|
: . ‘ -
SUPER REGULATED T 1 000 MF d AND 30 mA i
THREE TERMINAL REGULATOR
N PARALLEL
1 0.01 ohm
10 Hz 100 Mz 1 kHz 10 kHz 30 kHz

Figure 3: Power supply output impedance variations for single capacitor and three-
terminal regulators, separately and in parallel combination.

occurs when the non-ideal resistance
and inductance terms (see my February
1981 column) of a capacitor limit its
minimum impedance. Bevond reson-
ance, the inductance will dominate for
an increasing impedance with rising
frequency, as shown in Figure 2.

Many large electrolytic capacitors
will reach resonance before 20 kHz, but
still have acceptably low impedance
over the audio band. (Note: newer
capacitors designed for use in HF — 20
to 200 kHz — DC-DC switching regula-
tors have higher resonance frequencies,
and lower ESRs).

The output of a regulated supply will
have much lower impedance than an

unregulated circuit at low frequencies.
However, the popular three-terminal
regulators rely upon negative feedback
to keep their output impedance low. Use
of low-performance op-amp technology
within causes output impedance to rise
at higher frequency, as shown in Figure
3.

It appearsthat we havea convergence
of several unfavorable trends. A capaci-
tive load such as shielded wire willdraw
increasing current just as the power
supply is less willing to supply it. To
make matters worse, op-amp PSRR is
also falling. Which explains one of the
more common causes of interchannel
crosstalk, and explains why it is usually

AT8512 Passive Direct

AT8511 Active Direct Box Not all instruments react kindly

Box It doesn't just lie there. The
AT8512 can take vour instrument
output, or amp line out, or speaker
power, match it for impedance,
power and voltage, and send it as a bal
anced microphone-level signal direcdy o
the mixing board. Paired instrument and
speaker jacks permit using both the amp and
the direct box at the same time. AT8512
The high-grade transformer passes 30 to 20,000
Hz *1dB with less than 1% distortion even at 30
Hz. Clean, clear, with no change in tone quality.

A ground lift switch is included to eliminate
ground loop hums, and the transtormer reduces
shock hazard with up to 2500V isolation. All in a
heavily-shiclded, tough aluminum case barely
larger than a pack of cigareues.

to a direct feed o a mixing board. Enter the AT8511 Active
Direct Box. tthalances an unbatanced line, converts it to
600 Ohms and sends it on its way with no change in level
or tonal quality. And it doesn'tatfect the instrument in the
slightest. No loading down, no fosses of any kind.

The heavily-shiclded transformer is specially designed 1o

resist saturation, while delivering 20 0 20,000 Hiz £0.2 dB
even with + 6 dBm input. Power comes from a single 9V tran-

sistor battery or external 24-48V phantom power. Parallel
inputs permit you to use vour amp while also feeding
the mixing console direct. The die-cast aluminum
CISE Protects vour investment.

Either way, cither one, an Audio-Technica
direct box improves vour sound on

stage and in the studio. Tuck one or both
in vour accessory kit today. At vour
Audio-Technica dealer now.

Anything in... Everything out!

Two new direct boxes from

R-e/p 18 O August 1985

audio-technica.

Audio-Technica U.S., Inc.. 1221 Commerce Dr., Stow, OH 44224
(216) 686-2600
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much worse at higher frequencies.

A secondary problem caused by rising
power-supply impedance is its effect on
signal purity (distortion). I had diffi-
culty in reliably measuring distortion
caused by inserting even 10-ohm resis-
tors in series with the power leads of a
few different op-amps. On the tests |
tried. distortion was dominated by the
op-amp output stages trving todrive the
lower load resistances needed to gener-
ate significant voltages at the power
rails.

Aneven more subtle mechanism that
[ didn’t even try to measure (my trusty
old test bench only measures distortion
products down to -90 dB or <0) is the
premise that non-linear power-supply
impedances or, for that matter., non-
linear loads into linear power-supply
impedances will generate non-linear
signals on the power-supply rails. This
isworth considering, since simple Zener
shunt-type power supplies or even three-
terminal regulators at low current drain
will not be particularily linear. While
the whole concept of PSRR predicts that
these non-linearities will find their way
back into the signal. the relative differ-
ence between power-supply and load
impedance ensures that they will be
very small.

Conclusion: It is my opinion that
power-supply design typically will not
affect sound quality. However, as is
often the case, poor design practices can
always prove the exception. Also. sim-
ple topologies, such astube designs. can
be much more susceptible to power
supply irregularities.
Recommendations:

¢ Use high-performance op-amps and.
whenever possible, operate them at low
(20 dB or less) closed-loop gains.

e Use adequate capacitance in parallel
with three-terminal regulators. A 1.000
microFarad capacitor will usually be
enough to ensure less than 0.1 ohm
impedance across the audio band.

¢ [f vou can, band-limit the signal early
on. It is easier to roll-off out-of-band-
transients, than brute force them out of
vour power supply once theyv get in
there.

[t should be noted that three-terminal
regulators exhibit a lower output impe-
dance as they deliver more current — it
is agoodideatopull atleast 23 or 30 mA
from them. For any reader interested in
brute-force solutions, see Reference =1
for a power supply designed around
high performance op-amps that delivers
less than 0.04 ohms across the audio
band with very low noise.

Do You Hear What I Hear?

In past columns [ have offered var-
ious cautions and criticisms of subjec-
tive or uncontrolled listening tests. As a
circuit designer [ learned long ago that
things can sound good or bad for all the
wrong reasons. The unreliability of
such listening tests was recentlv driven
home to be by an experience [ had while
wearing my other hat as a designer of
audio products.

Our brand-new phono pre-amp was
reviewed by two different. low-
circulation (underground?) audio jour-
nals. To quote reviewer =1: “Exciting

dvnamics . suddenly returned. The
soundstage widened and deepened, and
a wealth of musical detail and energy
emerged. Particularly remarkable was
the clarity of the midrange and sweet-
ness of the high end .. 7

However, the second reviewer had a
slightly different opinion The
ambience sounds . . were muddled and
distorted on the test unit, suggesting
indistinctness rather than depth .. the
flute sounded hooded rather than reces-
sed ... The dryness of the sound made
string instruments sound somewhat
wiry The voices sounded shallow,
without body or support. [It] also lacked
the ability to handle complex sounds
without mushing them together into a
composite sound ... [and| was unable to

follow a second or third voice or instru-
ment with fidelity.” And <o on,

I personally bench tested the review
unit that was the object of so much
scorn, and found it working to spec. The
subject of the favorable review hasn't
found its way back to the factory yvet
tfunny how that works.)

I do not have a good (printable)
explanation for hew two presumably
skilled listeners can listen to two idente
cal units, and draw such diametricalls
opposed  conclusions, This would be
funny if it wasn't ter the fact that some
people out there actually read and
believe those reviews!

[ have presented this example because
it is dramatic. Most of us in this bust
ness are routinely called upon to make

the new . . .

TRIDENT

SERIES 80B

24 separate switchable Bus outputs
4-band State Variable EQ w/selectable

frequencies

5 Aux. Sends, each switchable Pre /Post
Programmable “Auto Mute” bus

T

Stereo “In Place

Solo

Split Monitor section, each w,/3-band E
Fader Reverse and assignment to Remi
4 Echo Returns with EQ
Full Master Status switching

+ Automation compatible with ARMS Il &,

MASTERMLX®, OPTIMI]

tradition as an Incustry Standard.

Before you commit to your next console
system, consult your local TRIDENT dealer,

TRIDENT USA, INC.

308 N. Stanley Ave., Los Angeles, CA 90036
213-933-7555 TLX: 5106000019 TRIDENT USA

, a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>