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HDR24/%. MACKIE’S NEW 24 TRACK niconnm.

* 24 tracks...24-bits

* Built-in full-feature digital
workstation editing

o 04 3 08 * Affordable pull-out media
= : _Doene= * Built-in SVGA, mouse &
DTN T PO P o

— ‘, . * Built-in 100BaseT Ethernet

New hard disk recorders are
popping up all over the place.
Our new HDR24/96 is the
only recorder with built-in
nondestructive graphic wave-
form editing. just plugin a
mouse, keyboard and SVGA
monitor to view all recorder
parameters on screen in real
time. Enjoy complete editing
control with unlimited levels
of undo, drag-and-drop cross-
fades with 9 preset com-
binations plus fade/crossfade
editor. And look forward to
DSP time compression/
expansion, pitch shift and
c lots more!
oooooo PO The HDR24/96 was the only
:_"_-—_ x 3| E— recorder that uses pull out
. Ultra-DMA hard drives, so
affordable that you can keep
one for each project—over 90
minutes of 24-track recording
time costs less than a reel of
2-inch tape!

BHMEHHBBUDBHEEHDBBHBBBBH! ]

HDR24/%6 editing features include: * Built-in 20-gig Ultra-DMA hard disk plus front panel -y "
8 takes per track with nondestructive comping, nondestruc- bay for additional easily available pullout drives Call or visit our website
tive cut/copy/ paste of tracks, regions or super-regions, * Intuitive analog tape deck interface and monitoring for preliminary info on
drag-and-drop fades & crossfades, Ix/2x/4x/8x/24x wave- * Syncs to SMPTE, MIDI, Black Burst, PAL & NTSC with- the new HDR24/96.
: formbvie:s. ?idire;tilonai cursor out extra cards Shipping soon from
scrub and unlimited locators o Ynlimi ik o) LT -
undos — but without requiring ¢ 9417 recorging via software and new PDI* 96 1/0

-] 0
- an external computer! Coming = :

- 1 . . — !
soon: DSP time compression/ Digital 8 ® Bus 1/0 cards — mix and match!

expansion, true waveform editing with pencil too, invert, * 3.5-inch disk drive for software upgrades & tempo

pitch shift, normalize and much, much more. map importing |
* Fast Ethernet port built-in

* Remotes available.

P/g# F?/é oms

www.mackie.com 800/258-6883




“REASONS NOT T0 BUY
A MACKIE D8B...ZERO.”

—Roger Nichols, EQ Magazine
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PLUS 3 MORE REASONS T0 GO FORIT.

.-

FREE UPGRADE!
NEW 0S 3.0 ADDS
OVER 30 NEW FEATURES!

Our Programming Department has been chugging the double
fattés to create Mackie Realtime 0S™ Version 3.0, packed with
more new features and enhancements than you can shake a mouse at.
Here's just part of what 3.0 adds to the already amazing D8B.
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* New key (sidechain) inputs for all 48 onboard dynamic
processors featuring soft knee architecture and single band
20-20k parametric £Q for frequency dependent processing such
as de-essing

* 3rd-party plug-ins via our new UFX card. Up to 16 simultane-
ous plug-ins on the first 48 channels, pre or post DSP, pre-fader
via up to 4 UFX cards. Each plug-in is available twice —
once when tracking, and again at mixdown!

* Multiple Undo List — 999 levels!

* New Snapshot libraries.

* Externally or internally accessible inserts across
Mains and Buses plus channel inserts pre and post DSP

* Updated GUI including 48-channel fader bank view screen

* Time Offset (delay) adds a delay of up to 999 samples -
to the signal at the pre-DSP (dynamics / EQ ) point in the
signal path.

* New surround capabilities including depth-of-center
control (LCR mixing with divergence), multiple surround panner
window, individual LFE channel level control.

* Multiple direct outs per channel.

* Optional level to tape fader control.

* Assignable, bidirectional MID! control of all parameters.

* Cross patching allows substitution of channels between
various banks.
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The list of top engineers and producers who use the award-
winning Mackie Digital 8 * Bus is growing daily. For info on
the D8B, new UFX and Optical * 8 cards, 3rd-party plug-ins
and how D8B owners can get their free OS upgrade, visit

www.mackie.com or call your local D8B dealer. 'ﬁ.
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DSP PLUG-INS!

Antares® Auto-Tune for the D8B uses
advanced DSP algorithms to detect the incom-
ing pitch of a voice or solo instrument as

it's being tracked and instantly pitch-correct
it without introducing distortion or artifacts.
Fully automatable.

Massenburg Parametric EQ. MDW
2x2 High-Resolution Parametric Equalizer
plug-in from Grammy-winning engineer/
producer George Massenburg. Mono/s:ereo EQ
at 96kHz sample rate for unprecedented clarity
and high frequency smoothness.

Drawmer offers two dynamics packages for
the D8B: ADX100 includes their industry stan-

dard frequency conscious gating, plus compres-
sion and limiting; ADX200 adds variable “Peak
Punch™ and further Drawmer innovations.

IVL Technologies® VocalStudio
provides real time vocal doubling, multi-part
harmonies and pitch correction in an easy-to-
use interface. A free demo is built-inta the
Digital 8 ® Bus. Just add a second MFX card

to own this innovative plug-in from a world
leader in vocal processing.

TC Electronic Reverb (bundled with
the D8B UFX card) provides Reverb | and
Reverb 2 algorithms from the renowned TC
Electronic M2000 Studio Effects Processor. TC
FX upgrade package contains an expanded
set of M2000 reverbs plus Delay, Chorus, and
Pitch. TC 2000 adds the TC M2000's Reverb 3,
de-essing, tremolo, phasing, and panning.

1999 TEC AWARD
WINNER!

a8

Normally we don’t name competitors in our ads. But in this case, Mix Magazine
published the other nominees for the 1999 TEC Award for Qutstanding Technical
Achievement in Small Format Consoles: Allen & Heath'’s GS-3000, Digidesign'’s

P/J//&/ 4)/ oms

OIGITAL MACACIAS
AT OUR FACTORY I

VI W Bl Thanks to all who helped us win this prestigious award.

www.mackie.com - 800/258-6883

ProControl, Panasonic’s WR-DAT, Spirit’s Digital 328 and Yamaha's OV,




»>
C e
i ) >
6 Yy - v -
\ / = ’/\ | = [ (
- [ _J
‘,'Hﬂ di 0, " 24
TN CPeR . CO®, “®d
« e oo ® el "o
We have been thinking that 4 Mic preAmp, 8 analog audi | namic range
41n/40ut MIDI interface, Word Clock 1/0, SMPTE /O, 24 o )
So, we decide to include software.. _ — -
»,q : s ' b 'y '0
WaMi Rack 24 with Smaplitude Project v.5.5 and @ <y
special Gigasampler LE(8ch/48kHz) At only $789 00
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It's just right tvmeTbr you t met tt\gWaV erminal 2496.
24-bit, 96kHz super sound‘quaﬂy;udlo mté‘fface meets

Powerful softwa packagew ' 2 \.\

Waveterminal 249‘\Wh S?mpfﬁ‘:de 6?’0]80’[ v.5.5 and L4
Glgasampler LE At onlmg

distributed by

For More Information; Contact Us !

THINKW. \RE/@\

Contact in USA & CANADA : egosys@thinkware.com

http://www.egosys.net
webmaster@egosys.net
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Digital Purity. PCMCIA digital audia/MIDI system
i |ﬁ':ai channels with dual ADAT ports and built in B4-voice synth/sampler
; zdigitall/O (AES/EBU or S/PDIF)
K room for creation.

‘ I ﬁnels) SIPDIF Coaxiat digital Input & Output,
4 i dtput; tal 18 ch of Digital /0 (Ready for 24-bit 96 kHz), | EMES,
M tof" BNC type Word Clock Input & Output, 5
1D1 els, - S-pin ADAT sync In connector, rane
tori 2 indows 95/98/NT4.0/2000 Ready !

Waveterminal U224

USB-Quench the thirst
24-bit ready audio interface for LUSB.

o (o Enough to say.
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Miditerminal M4U)

Takes all the function from 41 40
and more.....
! It is made for USB!
F‘ISE'
e‘féﬁénte monitor system.
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So.8 & e 3 Ultimate solution for

digital signal converting.
6 analog Jine inputs & 8 analog line outputs, A pair of Finally, they can understand each other.
~ —W I C mp with Phantom Power, A pair of Headphone

P with level control, 8 of 20-bit DAC, S/PDIF
g Coaxuaf) digital Output, Full- -Duplex - All Channels
ecord 8 Playback simultaneously, High Performance -

i G-based Audio DSP (no CPU dependent) provides . T
internaTMixer & Professional effects Processor(Reverb, Q o~ 7, >
Delay, Chorus, Echo, EQ, etc.), 64-voice ’ ——
2% multi-timbral hardware wavetable Synth/Sampler vl Go ”
b on-board Sample RAM(expandable up to 64MB), SN gt 8
Input Port and 1 Output Port MPU-401 MIDI Interface . . 2 -

Time to clean up your working space.
Looks small but carries huge capability

P S Miditerminal 4140

= B o= X 4in A0ut MIDI Interface
B e N supplying more |/0 and more stability
=% e and even SMIPTE Generator/Reader




TABLE OF CONTENTS

g 4

SONAL STUDM

i ]

S8 RECORDERS, SEQUENCERS

10 PRODUCTION NOTES & unees
60 Computer-Based Digital Audio Workstations

B_y Paul Potyen 68 MiniDisc and Cassette Multitracks
68 Modular Digital Multitracks
70 Modular Hard-Disk Recorders
72 Digital Mixdown Machines
: 74 CD Recorders
I 4 ,]IGITAI' Qu D ‘ ﬁ 76 Sequencers (MIDI & Digital Audio)

B_y Scott Wilkinson 80 Analog Mixing Consoles
86 Digital Mixing Consoles

88 1/0 DEVICES, MONITORING
42 ,‘ & POWER AMPS
90 Audio Patch Bays
By Gino Robair 92 Direct Boses
96 Digital Audio Converters
100 Microphone & Instrument Preamps
106 Channel Strips & Voice Processors
110 Power Amps
120 Reference Monitors
136 Headphones

2 I 4 ‘ 138 OUTBOARD PROCESSORS

140 Dynamies Processors
148 Effects Processors
zzz ——— 156 Equalizers
. 162 MIDI Interfaces, Patch Bays & Processors
166 Synchronizers

226 168 ELECTRONIC MUSICAL INSTRUMENTS
& MICROPHONES
170 Microphones
182 Keyboard Synthesizers & Samplers
188 Synthesizer & Sampler Modules
194 Drum Machines

196 ENVIRONMENT & POWER PROBUCTS
198 Sonic Treatment
202 Studio Furniture
208 Power Products

2001 PERSONAL STUDIO BUYER'S GUIDE




The Revolutionary Way to
Mix, Master and Make CDs

ALESIS

M CTOON HIRR-NARRL 0T ION HASTER RIS ReConpin
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M A S T E R |- I N K The new MasterLink® ML-9600 high-resolution

ML-9600 HIGH-RESOLUTION MASTER DISK RECORDER recorder is much more than just a mixdown
deck or CD burner. It's a visionary product that
will completely change your perspective on
two-track audio, and redefine the way you
master your mixes.

Combining hard disk recording, DSP and the
world’s most advanced CD-R format, MasterLink
offers you an all-in-one system for creating
polished, fully mastered CDs. And with its
unique high-resolution capabilities, MasterLink
- makes it easy to deliver and archive
(&x}x‘xﬁx{c two-track mixes — up to 24-bit/96kHz ~ using

A ——— convenient, inexpensive CD-Rs.
(00 O O Oy

. : Fully compatible with standard CD
g,r:;ﬁft; Sod,,'fa?,’,?,?; up and AIFF audio formats of today, it

onto MasterLink's internal to 99 songs each L delivers the advanced digital

hard drive with your choice with full t8mtrol of i : 1
igi i uality you'll be using in the
of digital resolution...from song order, track gain, quality you using

standard 16-bit/44.1kHz fadastandimordl years ahead. But why wait?

535%'.‘{'/"9'2;‘:““9 b Visit your Alesis dealer
=D z. r B

¢ today and join the

MasterLink revolution.

Record your two-track mixes

Use MasterLink’s compression,
limiting and normalizatian to
optimize each song’s dynamics.

\CD Creation and PRybeck,

Record your master to CD-R. MasterLink

creates standard 16-bit/44 1kHz ’

Red Book CDs as well as AIFF-compatible Fine-tune each song with

hi-res discs up to 24-bit/96kHz. MasterLink’s 3-band, fully
parametric EQ

Alesis Corporation 1633 26th Street Samta Monica CA 90404 800-5-ALESIS
MasterLink is a trademark of Alesis Corporation.




Sonic Irregularities
gettin’ you down?

Soothe your mix
with the CEL"-2!

If your mix is in need of a dose of sonic TL.C.,
the amazing dual channel CEL-2 compressor/
expander/limiter may be just what the doctor
ordered. Three high quality products all in
one. the CEL-2 does a thorough but gentle job
of soothing sonic irregularities in any recorded
or live sound application. And it doesn’t
even upsel your mix. Discrete circuitry
allows euch of the CEL-2's three sections to
be independently operated and controlled.
Intuitive and accurate metering makes the
unit incredibly casy to use. The awesome
speed of its onboard THAT™ processor alone is a
prescription for success. The CEL-2 is. hands down. the
most professional product in its category. And better still, it
costs less than the competition’
So why cramp your style? If sonic irregularities flare up in your mix. don't
let "em get you down. Soothe “em instead with the CEL-2. Only from Pcavey.
Oh. and don’t forget to call your local Peavey dealer in the morning.

GAIN REDUCTION,
BABBR9 455 4 -3"?7 3
“y 8 5 3 " s ‘ FAE e

EXPANDER

www.peavey.com

Peavey Electronics Corporation * 711 A Street = Meridian, MS 39301 « U.S.A. + {601) 483-5365 » Fox {601) 486-1278
Peavey Europe * Great Folds Road ¢ Oakley Hay * CORBY * Northants NN18 9ET  England
Tel: +44 (0) 1536 461234 ¢ Fax: +44 (0) 1536 747222 « ©1999




TRANSCEND

ORDINARY DIGITAL PIANO SOUND

The revolutionary Pro2 Realpiano

At last. What you’ve been waiting for. A solid, 88-note hammer-action digital piano
that faithfully reproduces the subtle nuances of a fine acoustic piano.

The best sounding digital piano on the market today, the Pro2 uses breakthrough physical modeling
technologies to provide the player with everything the competition left out. Notes that aren’t limited

by traditional sampling technology, so they are free to resonate without artificial loops, envelopes

and annoying ambience from effects processors. Open and sympathetic string resonances, continuous
damper pedal function and accurate sounding hammer strikes that aren’t “stretched”. All these elements
combined are the very essence of an acoustic piano. The Pro2 captures them all.

Transcend (;rdinary digital piano sound at your Generalmusic dealer today. Play the feature-packed Pro2.
You'll be amazed by what’s not missing.




PRODUCGTION NOTES

IT'S ELEMENTAL

After three years, you would think EM would have this buyer’s guide
down pat. But this fourth edition takes the Personal Studio Buyer’s Guide
to another level. When you examine recording products, one of your con-
cerns, naturally, is ease of use. We think that applies to magazines, too,
so we’ve worked hard to make the guide easier to read, including color-
coded sections; clearly written specifications; and minimal, easily un-
derstood abbreviations. We also lost all sense of restraint when deciding
what to include: we shoehorned 2,371 products into the guide, a signif-
icant increase over last year’s already impressive 1,759.

Building and expanding a personal studio is a sort of audio alchemy
in which you are constantly seeking just the right product formula. Like
a chemist in a well-stocked lab, today’s personal studio owner has more
equipment to experiment with than ever before. As with chemistry, the
right formula can be worth gold, while the wrong formula could result in
experiments blowing up in your face. We’ve put a lot of thought into
making sure you get the information you need to build an efficient,
ergonomic, and effective music “lab.”

Selecting the right gear is just part of your challenge, of course.
You have to assemble it properly and use it well, or your financial in-
vestment could be more than matched by your investment in wasted
time and effort. To help you in this endeavor, we’ve brought you articles
from respected EM editors that help you find that special magic that will
make your productions glow.

Digital audio is at the heart of modern recording, vet many people
don’t entirely understand how it works. But you won’t have that problem
because EM contributing editor Scott Wilkinson will bring you up to
speed, stepping you through the basics of digital audio. And when you
have tracked and mixed your project, you can follow associate editor
Gino Robair’s advice to ensure you understand the process of mastering,
the last stage before your music goes out to the listening audience.

To top it off, in the near future you will be able to access the data
contained within these pages on the Electronic Musician \Web site at
www.emusician.com. Stay tuned to EM for details.

Over the last few months, the Electronic Musician team has com-
bined forces with me and my associates at the Montara Creative Group
(which helped research and design this issue) to create the magazine
you hold in your hands. We are convinced that our efforts have resulted
in the best edition of the Personal Studio Buyer’s Guide yet. I think you will
agree that our experiments in conjuring up this one-of-a-kind guide are
sure to prove useful in your quest for music-making tools. May those tools
help you unleash your creative energy on the world!

Gl Qﬂf%

Paul Potyen
Project Editor
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Line 6, Inc ® 555 St. Charles Drive, Suite 100
Thousand Oaks CA 91360 ¢ Tel: (805) 379-8900 ¢ fax: (805) 379-3001 » www.line6.com

ODwn POD.

POD is the ultimate guitar direct recording/performance tool with acclaimed Line 6 modeling,
built-in stereo effects and A.l.R. (Line 6’s proprietary mic/room emulation technology).

Bass POD delivers all of the excitement of POD to bass players: 16 bass amp models to mix and
match with 16 bass cab models, 16 built-in effects (including Distortions, Phasers, Flanger,

Envelope Follower, Octave Divider and Crossover) and Dual
Outputs—Modeled with A.l.LR. and D.I.

[+] 10 0 [+]
14 MIDDLE TREBLE
’ 5 y : 3 0 (] 10 o n -
. .
. - BASS CHANNEL | >
.\‘ ' / THE UTTIMATE GUITAR DIRECT DOX VOLUME 4
\\
x MANUAL Moy
o 10 0 [+
DRIVE REVERB
. > . o . .
-~ Ve : F 4 Ve
AMP MODELS e o am - EFFECTS
0 10 MODERN CLASS A DELAY 9 l;’.
- OUTPUT BLACK PANEL | BRITCLASS A ROTARY DELAY/COMPRESSOR EFFE:-K
LEVEL TWEEDBLUES . _ . BRITBLUES FUNGER2 . gy veavTRemoLo  TYVE
SMALL TWEED / - BRIT CLASSIC FLANGER 1~ DELAY/CHORUS 1
POD LAYER - - BRIT HI GAIN CHORUS 2 DELAY/CHORUS 2
POD ORIVE - ~ RECTIFIED CHORUS 1 - DELAY/FLANGER |
POD CRUNCH - ~ MODERN HIGAIN TREMOLO DELAY/FLANGER 2
POD CLEAN FUZZ 80X COMPRESSOR " DELAY/SWELL
TUBE PREAMP ' BYPASS
)
- '/> e -
»
i

" Insatiable lust for tone?

POD Pro, a 2U rackmount version of POD, features amp
modeling, effects and A.l.R. With 1/4” and XLR analog
outputs, 24-bit AES/EBU and S/PDIF digital outputs,
=44 —a Digital Clock In (sync) and a stereo effects loop,

POD Pro is perfect for professional recording or
live performance.

Whichever POD you choose, you get instant tonal
gratification and access to an ever-expanding library

of new tones from the Line 6
ToneTransfer Web Library—
enough to feed the most
insatiable lust for tone.
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What Musicians
Have Been Waitfng Fot...

Any

Any Time
ARy Waoara

Guaranteed Lowest Prices.
(We dare you to beat them)

Call Center Staffed by Pro Musicians.
Over 100,000 Products:

Instruments, Gear, Accessories, and
Sheet Music Titles.

1.888.590.9700



It doesn’t matter if you're an amateur or a pro,

we just want to know one thing.:: a r e
| 1 'V”ﬂi
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/ CMS-161/PAK
Comes complete with 61-note

' " controller, stand, second tier
shelf, bench, and sustain pedal.
- .7‘:‘}“ ‘ / /

nd why shouldn’t you be? After all, it's your music that we're talking about here. And, the need
Ato create and control your own sound is something that STUDIOLOGIC by Fatar understands.

That's why we've dedicated the last 10+ years to researching and improving our line of exclusive
MIDI controllers. Whether you're an amateur or a pro, you'll appreciate the time and energy that we've put
into products that will resist becoming obsolete and outlast trendy keyboards with pre-packaged sounds.
We offer everything from 37-note computer assisted learning systems to sophisticated weighted, hammer
action 88-note controllers. Want to learn more? Visit our website or give us a call to locate a retailer near
you. You'll be happy you did. www.musicindustries.com 1-800-431-6699
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Sound is an acoustic phenomenon. The changing air pressure that
pushes and pulls on our eardrums varies smoothly rather than jump-
ing discretely from one pressure to another. With electrical audio
signals, the voltage in a cable varies smoothly in a way that mimics
the changing air pressure of the sound represented by the signal. The
signal’s changing voltage is analogous to the changing pressure of the

sound it represents, hence the term “analog.”

by Scott Wilkinson
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meet the standard nobody else can match

In the world of studio recording, video and film, 24-bit
resolution audio is the new de facto standard - bringing
recorded sound in-line with the absolute limits of human
hearing and providing a 256 fold improvement in signal
definition.

The DA-78HR takes TASCAM's market leading 8-track
digital DTRS format into the 24-bit environment, providing
affordable access to this new audio standard for recording
studios, project studios and home recordists alike. The
DA-78HR exploits the full potential of 24-bit audio
recording to give major improvements in dynamic range
and signal-to-noise performance. All analog and digital
circuitry is optimized to maximize the 24-bit sonic quality.

TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640

323-726-0303. web: www.tascam.com. faxback: 800-827-2268

Other advanced performance features include on-board
digital mixing - with level and pan control - and internal
digital /O patchbay, ensuring no loss of the 24-bit sound
quality when copying or comp’ing tracks. Time Code 1/O
and on-board SMPTE synchronizer, MIDI INJOUT/THRU, and
Word Sync I/O enable the DA-78HR to operate readily
within existing recording systems with other digital or
analog multitracks, digital mixers, DAWs or video decks.
The DA-78HR also records locate points and punch in-out
information onto tape, so that these can be recalled during
later sessions.

The DA-78HR is backward compatible with 16-bit DTRS
recording and locks seamlessly with any combination of up
to 16 other DA-38, DA-88 or DA-98 recorders, to provide
integrated digital recording systems of up to 128 tracks.

@ = e - ————
@ o ————— ————
P I S —
@ = e - ———

The world’s first 24-bit MDM is not only
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Recently, however, the recording land-
scape has been altered dramatically.
Audio signals are now commonly stored
and transmitted as digital information.
This offers several advantages over ana-
log audio. For example, there is virtual-
ly no loss of audio quality when you
make copies of the data. In addition, it is
much easier to edit and assemble digital
audio information. Finally, there is no
tape noise when recording digital audio.

Fortunately, the same basic principles
apply to all forms of digital audio

recording, storage, and playback. This
includes samplers, digital tape decks,
hard-disk recorders, and CDs. As a re-
sult, the following section applies equal-
ly to all these types of digital audio
equipment.

THE BASICS

Humans use ten digits (0 to 9) to ex-
press all numbers; this is called the dec-
imal number system. The decimal
system probably arose because we have
ten fingers (which are also called dig-

“It didn't take long for the TLM 103
to emerge as our benchmark mic
during the comparative tests.
This is a premium microphone
characterized by an open, articulate,
very natural sound; super resolution;
big, tight, detailed lows; and a
distinctive presence boost that
yields a delicious, intimate quality.”
Brian Knave, Electronic Musician,

“The TLM 103 is certainly worthy of
the Neumann name. It sounds
excellent and looks and feels like a
quality instrument.”

Steve La Cerra,
EQMagazine, May 1998

“| found applications where |
preferred the TLM 103 over anything
else in the mic cabinet. It was
excellent on drums, harmonica and
sax as well as certain singers who

Step Up 'To
ANng?ann

flattest-sounding large-diaphragm
designs I've heard.”
Loren Alldrin, Pro Audio Review,
January, 1998

“The TLM 103 is a real jewel in
any mic collection.”
Michael Delugg, Music Production
Supervisor for The Late Show
With David Letterman

v

would also sound good on a U 87."
Barry Rudolf, Mix Magazine,
February 1998
NLE Everyone Warle Cool Stuff
“On acoustic guitar, the overall tonal who tries Award and the
balance is excellent without any EQ. the TLM 103 Post  Magazine
Rick Chinn, Avdio Media, loves it. Why? Professional’s
April 1998 - Why? ofessional’s
Because it brings Choice Award.
“Ireally ke this mic.d recommend | the classic sound and Of course, our
it to anyone who records with precision quality for goal in designing the
closely placed mics, essentially who which Neumann is TLM 103 was not to
does modem multitrack recording.” famous to a price under win praise or awards
Monte McGuire, Recording $1000 US. That's also why  for ourselves, but to provide
Magazine, February 1998 it's won a host of prestigious ~ YOU with the best tools so
awards, including the /v that you might win awards
“This is a no-hype microphone, and Foundation TEC Award, the EQ  for yourself. Now, go out and
may be one of the most natural, Blue Ribbon Award, the Radi>  bring home a Grammy...
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The Choice of Those Who Can Hear The Difference

Tel: 860.434.5220 » FAX: 860.434.3148 ¢ Web: hitp.//www.neumannusa.com
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its). To express numbers larger than 9,
we combine two or more digits. For ex-
ample, with two decimal digits, we can
express 100 numbers from 0 to 99. With
three decimal digits, we can express
1,000 numbers from 0 to 999.

Computers use only two digits: 0 and
1. This is called the binary number sys-
tem, and binary digits are called bits
(short for Binary digI'TS). Like humans,
computers combine two or more bits to
express larger numbers. For example,
with two bits, you can express four num-
bers: 00, 01, 10, and 11. With three bits,
you can express eight numbers, from
000to 111.

Are you starting to see a pattern here?
The pattern is this: Number of num-
bers you can express = 2(number of bits).

So, if you have eight bits, you can ex-
press 28 = 256 numbers from 00000000
to 11111111; with sixteen bits, you can
express 216 = 65,536 numbers.

Computers almost universally com-
bine eight bits into a group called a byte.
A group of four bits is half a byte, which
is called a nibble. These days, most com-
puters also work with larger groups of
bits called words, which typically in-
clude 16 to 32 bits.

A/D CONVERSION

The starting point of most digital audio
systems is an analog audio signal from a
microphone or other analog source.
(Some systems can generate digital
audio from scratch without an analog
source, but I'm going to put this idea
aside for now.) The goal is to convert
the analog audio signal into a series of
discrete digital numbers that a comput-
er can deal with.

A sample-and-hold circuit measures,
or samples, the instantaneous voltage,
or amplitude, of an analog audio signal
and holds that value until an analog-to-
digital converter (ADC) converts it into
a binary number, which is called the
quantization value (see Fig. 5.1). The
sample-and-hold circuit then reads the
next instantaneous amplitude and holds
it for the ADC. This occurs many times
per second as the signal’s instantaneous
voltage rises and falls. As a result, the
smoothly varying analog waveform is
converted into a series of “stair steps”
(see Fig. 1.2).

In some systems, the lowest possible
instantaneous amplitude is represented
by a string of zeros, and the highest
possible instantaneous amplitude is
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FIG. 1.1: All digital audio systems include these basic components.

represented by a string of ones. In
other systems, a string of Os represents
the middle of the possible amplitudes.
Values with a zero as the first bit rep-
resent amplitudes above the middle
(positive), while values with a one as
the first bit represent amplitudes below
the middle (negative). This is called
two’s-complement representation,
which allows for positive and negative
numbers.

Stereo signals are converted separate-
ly and then multiplexed, or combined,
into a single stream of binary numbers.
The numbers representing the right and
left channels are inter-leaved, or alter-
nated, in the stream.

One of the most common techniques
for encoding each instantaneous ampli-
tude is pulse-code modulation (PCM).
Each bit is a code for an electrical or
optical pulse: 1 = high-level pulse, 0 =
low-level pulse. For example, if an in-
stantaneous amplitude is represented by
the binary number 1101, four pulses are
sent: high, high, low, high. The rate at
which the measurements are taken and
the number of bits used to represent
each measurement are the two most
fundamental concepts in digital audio.

SAMPLING RATE

The rate at which the instantaneous-am-
plitude measurements are taken is called
the sampling rate, and the time between
measurements is called the sampling pe-
riod. The more often measurements are
taken, the higher the frequency that can
be accurately represented (see Fig. 1.3).
However, more measurements require
more digital storage (which I'll discuss in
more detail shortly).

If the frequency of the analog signal is
low compared with the sampling rate,
you get an accurate representation of
the signal. If the frequency of the signal
is over half the sampling rate, however,

some weird things start to happen (more
in a moment). The frequency that cor-
responds to half the sampling rate is
called the Nyquist frequency after
American engineer Harry Nyquist. For
example, if the sampling rate is 48 kHz
(48,000 measurements per second), the
Nyquist frequency is 24 kHz.

The Nyquist frequency is the maxi-
mum audio frequency that the system
can accurately represent and reproduce.
This defines the audio bandwidth of the
system. For example, if the sampling rate
is 48 kHz, the system can represent and
reproduce audio signals at frequencies
from 0 to 24 kHz. In other words, the
audio bandwidth of the system is 24 kHz.

By contrast, the digital bandwidth of
the system is the maximum number of
bits per second it can transmit or receive.
For example, if the maximum sampling
rate is 48 kHz, and each instantaneous-
amplitude measurement is represented
with sixteen bits, the digital bandwidth is
48,000 x 16 = 768,000 bits per second, or
768 kbps. In a stereo system, this digital
bandwidth would double to 1.536
megabits per second (Mbps).

When digitizing a signal whose fre-
quency is greater than the Nyquist fre-
quency, you run into a problem called
aliasing. In this case, the measurements
of instantaneous amplitude don’t accu-
rately reflect the shape of the original
signal’s waveform (see Fig. 1.4). The
measurements are taken at disparate
points along the waveform. When these
measurements are reconstructed into an
analog signal, the reconstructed signal
has a lower frequency than the original.
(In fact, several alias signals appear
above and below the original frequency.)

As a precaution against aliasing, the
input signal is usually sent through an
anti-aliasing filter before it reaches the
sample-and-hold circuit (see Fig. 1.1).
This lowpass filter blocks any frequen-

cies that are greater than the Nyquist
frequency of the system while passing
all frequencies below the Nyquist limit.
The slope of the filter is very steep,
which leads many people to call it a
brickwall filter.

All audio CDs use one sampling rate—
44.1 kHz—which is also common
among samplers, hard-disk recorders,
and digital multitracks. This rate was
adopted as a standard because its
Nyquist frequency is 22.05 kHz, which
is just above the top of the human hear-
ing range. As a result, all frequencies we
can hear are accurately represented.
However, there is much debate in the
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FIG. 1.2: The instantaneous amplitude of an
analog waveform (a) is measured many times
per second by a sample-and-hold circuit (b),
resulting in a stair-step representation (c).
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audio industry about whether or not
overtones above 20 kHz make an audible
contribution to the entire signal. In fact,
some DATSs are now available with a
sampling rate of 96 kHz to address this
issue. Most consumer DAT machines
sample at 48 kHz, and most profession-
al systems offer both 48 kHz and 44.1
kHz sample rates.

As you might expect, a sound sampled
at 22 kHz uses half the storage space re-
quired by the same sound sampled at 44
kHz. Therefore, multimedia producers

generally use sampling rates of 11 kHz
or 22 kHz to reduce storage require-
ments, CD-ROM access time, and, in
the case of Internet-based products,
download time. Because of the reduced
bandwidth dictated by the Nyquist fre-
quency, however, lower sample rates
yield lower audio quality.

In many samplers and hard-disk
recorders, it’s possible to use different
sampling rates. For example, you might
sample the lowest notes of a bass at 11
kHz; there are probably no overtones

welcome to digital audio
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projecti 1 0isongs
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above 5.5 kHz, so you don’t lose any-
thing by sampling these notes at a lower
rate, and you conserve sample memory.
Higher notes can be sampled at 44.1 kHz
and combined with the low notes to form
an entire bass patch in a sampler.

In some systems, the input is sampled
at a higher rate than will be used to re-
produce the signal; this is called over-
sampling. As you might imagine, this
increases the Nyquist frequency and re-
duces aliasing. After the signal has been
sampled, a digital filter removes any fre-
quency components above the final
Nyquist frequency, and the data is out-
put at the final (lower) sampling rate.

RESOLUTION

The number of bits used to represent
each instantaneous measurement is
called the resolution or word length.
The greater the resolution, the more
accurately each measurement is repre-
sented (see Fig. 1.5). However, the more
bits you use, the greater the storage re-
quirements.

The resolution determines the num-
ber of steps between the lowest and
highest instantaneous amplitude the sys-
tem can represent. With 16-bit resolu-
tion, there are 65,536 steps between the
lowest and highest amplitudes. This de-
fines the dynamic range of the system.
Theoretically, the dynamic range of a
16-bit system is 98 dB, but various fac-
tors reduce this figure to about 90 dB

- - - amplitude

«| |«— sampling
| period

FIG. 1.3: As the sampling rate increases the
sampling period decreases, and more of the
high harmonics in the original signal are ac-
curately represented.
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for practical purposes. Higher resolu-
tions mean more steps and correspond-
ingly higher dynamic ranges.

The most common resolution for pro-
fessional digital audio is 16 bits, but 8-bit
audio is often used for multimedia ap-
plications for the same reason that lower
sampling rates are used: the file size is
reduced by half. Multimedia sound de-
signers usually have to strike a balance
between resolution (8-bit or 16-bit) and
sampling rate (11 kHz or 22 kHz).

Many professional digital audio prod-
ucts use 18-bit D/A converters, but that
doesn’t mean they necessarily record
18-bit audio; products such as the Alesis
ADAT XT use 18-bit converters but
record 16-bit audio. (I'll explain the rea-
son for using higher-resolution con-
verters in a moment.) Some professional
systems actually record at 18-bit or 20-
bit resolution, and a few even record at
24 bits.

You must be extremely careful not to
exceed a digital recording system’s max-
imum input-signal level. If the instanta-
neous amplitude of the input signal rises
above the highest point that can be rep-
resented by the binary numbers, the dig-
itized signal will be clipped (i.e., the top
of the waveform will be chopped off,
forming a horizontal line). This makes a
very unpleasant noise. Unlike analog
recorders, the input-signal level must
not exceed 0 on the VU meter of a digi-
tal recorder in order to avoid clipping.
Some digital recorders actually calibrate
the 0 VU point a few dB below the ac-
tual clipping point so users can exceed
this level without clipping as if they were
using an analog recorder.

On the other hand, the hotter the
recorded signal (i.e., the greater the input
level), the more bits are used to represent
it. If you record a signal whose level is
the maximum possible short of clipping,
you will use every available bit of the
system’s resolution. But if the input sig-
nal is at a lower level, fewer bits are used
to represent it. This means you might
not be using all sixteen bits in a 16-bit
converter (I'll return to this concept in
the section on dithering). In order to en-
sure full 16-bit recording, some 16-bit
recording devices have 18- or 20-bit A/D
converters. That way you can run a hot
enough signal to record with 16-bit res-
olution while still having some head-
room left over to protect against digital
clipping.

No matter how many bits are used to

represent each instantaneous measure-
ment, the representation is not always
completely accurate. In most cases, the
actual measurement value must be round-
ed to the nearest binary number. This is
called quantization, and the difference
between the actual measured amplitude
and the quantization value is called quan-
tization error (see Fig. 1.6).

Quantization error can lead to audible
quantization noise, which is particularly
apparent in signals of low amplitude be-
cause only a few bits are used to repre-
sent the entire signal. As a result, you
should try to keep the input signal’s
overall amplitude as close as possible to
the maximum level that the system can
accommodate.

The most common solution to quan-
tization noise is called dithering.
In this process, a small amount of noise
is added to the input signal before it is
measured and quantized (see Fig. 1.7).
This randomizes the quantization error,

36 kHz signal
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FIG. 1.4: If the frequency of the input signal is
more than half the sampling rate, a lower-
frequency alias signal appears. In this exam-
ple, the sampling rate is 44 kHz and the input
signal’s frequency is 36 kHz. The resulting
alias signal is 8 kHz.

reducing its audible effect. For this rea-
son, it is particularly important to apply
dither to minimize audible artifacts that
arise when the resolution of a digital-
audio signal is reduced, which is a com-
mon procedure in multimedia titles. I'll
dig into dithering in more detail later
in this chapter.

STORAGE

Once the signal has been digitized into a
stream of binary numbers, it is stored
in one medium or another. Common
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quantization

quantization
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FIG. 1.5: If the resolution is low (), the signal is poorly represented with large stair steps. If you
increase the resolution (b), the approximation is more accurate. If you increase the sampling rate
{c) and the resolution (d) even more, the approximation is very close to the original waveform.

media include magnetic tape or disk,
optical disc, RAM, and ROM. At a sam-
pling rate of 44.1 kHz and a resolution
of sixteen bits, digital audio data con-
sumes over 5 MB per minute for a
monaural file or 10 MB per minute for a
stereo file.

To reduce storage requirements, you
can reduce the sampling rate and/or
resolution, but this also reduces audio
quality. Another option is called com-
pression, which is often used in multi-
media titles, Web audio, and some
professional applications. In this pro-
cess, the digital audio data is compacted
to reduce storage requirements. There
are many types of digital compression,
which can be divided into two broad
categories: lossy and lossless.

With lossy algorithms (e.g., MPEG,
ADPCM, and p-Law), parts of the signal
are discarded in order to compress the
remainder. Lossy compression schemes
are designed to lose information that,
in theory, represents sound we wouldn’t
hear anyway due to masking and other
psychoacoustic effects. However, the
lost information is gone forever, and
you can, in fact, hear the difference.
While this might be marginally accept-
able for a few multimedia applications

(e.g., Web-based games) where high-fi-
delity playback is not expected, it simply
won’t do for professional audio record-
ing. The advantage of lossy compression
is that it provides the greatest storage
reduction, generally by as much as 4:1,
5:1, and even more. In other words, a
given amount of compressed digital-
audio data requires 1/4 or 1/5 as much
storage as the original data.

Lossless compression discards no data.
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Instead, it depends on identifying and
marking redundant data. In effect, pro-
grams such as Aladdin Software’s Stuffit
remove redundant instances of data and
replace them with markers, which take
up much less space than the data itself. If
you have lots of redundant data, as in
your average word-processing file or
bitmapped graphic, these programs can
dramatically reduce file size. When the
file is expanded, the program follows the
markers to replace redundant data with
no loss.

But most digital audio files are dense-
ly packed with data in which redundan-
cies are not obvious and not easily
identified by standard file-compression
algorithms. As a result, compressing
audio files with, say, Stuffit or PKZip
doesn’t save much space.

Recently, however, several lossless
audio-file compression programs for the
Mac and Windows have arrived. These
programs operate much like Stuffit,
DiskDoubler, and PKZip in that they
look for redundancies in a file. But un-
like regular file-compression programs,
these new audio compactors use algo-
rithms specifically designed to find and
eliminate nonlinear redundancies in
audio files, which makes a huge differ-
ence. Although lossless compression re-
tains all the information in a file, the
storage reduction is not as dramatic as
with lossy compression.

B/A CONVERSION

To play a digital-audio signal, it must be
converted back into analog form. After
some error correction, the digital signal is
sent to a digital-to-analog converter

_ N W e o]

12 3 45 6 7

8 9 10 11 12 13 14 15 16 17

time

FIG. 1.6; As an analog waveform is digitized, the measurement of each voltage value
is rounded to the nearest quantization value, causing quantization error and distortion.

(Courtesy Ken C. Pohimann)
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excellent sound quality at a lower price,
which is why they are used so much
these days.

Digital-audio systems are difficult to
design and build, but the basic concepts
are relatively easy to understand. Once
you grasp these concepts, you can opti-
mize your use of samplers, DATs, digital
multitracks, and hard-disk recorders and
enjoy high-quality audio for relatively
low monetary investment. In addition,
digital products always improve their
performance while falling in price, so
the future looks bright for all forms of
digital audio.

DITHERING

Although dithering
might seem to be a rel-
atively minor part of a
digital audio system,
it’s of critical impor-
tance if you want to

T
TRADITIONAL
DIGITAL-AUDIO

rounding a fraction to the nearest whole
number. This happens more often than
not in digital audio systems because the
chance that a voltage corresponds exact-
ly with a quantization value is very small.
After all, there is an infinite number of
voltages between any two consecutive
quantization values. This is one of the
fundamental differences between analog
and digital audio.

This rounding process results in an
inaccurate representation of most mea-
sured voltages, which can lead to audible
distortion and noise. One of the most
common solutions to this problem is
called dither. But before
I can explain what dither
is, you must first under-
stand the nature of the
distortion caused by the
rounding process.

IN A DITHER

maximize the sound As described in the pre-
quality, and it’s misun- s Y s I E M s A n E I' I KE vious section, the differ-

derstood even by many
professionals.

Recall that when an
analog signal (an elec-
trical voltage that varies
over time) is directed
to the input of a digital
audio system, an ADC measures the in-
stantaneous voltage level of the signal
many times per second (typically 44,100
or 48,000 times per second). Each mea-
surement is then represented by a bina-
ry number (the quantization value) that
includes a fixed number of bits. The
number of bits in the quantization value
is called the resolution of the system.

But what if the instantaneous volt-
age falls between two consecutive
quantization values (e.g., between
1010101010101010 and 1010101010101011)?
In most cases, the system uses the quan-
tization value that is closest to the actual
voltage (see Fig. 5-6), which is similar to

amplitude (dB)

10K

1K

>

frequency (Hz)

ence between the actual

A How l]l: SIXT[[“ voltage and the nearest

LIGHT BULBS
——r

quantization value is
called quantization error,
and it leads to an often
audible artifact called
quantization noise or
quantization distortion. This artifact
manifests itself in several different ways,
depending on the situation.

In part, quantization distortion depends
on the resolution of the system. The
greater the number of bits used to repre-
sent each voltage measurement, the
smaller the interval between consecutive
quantization values, and the less the mea-
sured value must be rounded. This means
less quantization error and therefore less
quantization distortion. Each added bit of
resolution lowers quantization noise by 6
dB. However, simply adding more bits
to a system’s resolution becomes cost-
prohibitive after a certain point.

v —QI
10dB

[

1K

frequency (Hz) @

FIG. 1.9: In this example, a low-level, undithered sine wave with a frequency of 1 kHz is digi-
tized, and quantization distortion produces additional harmonics (a). Dithering the input removes
the distortion harmonics but adds some white noise (b). (Courtesy Ken C. Pohlmann})
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Introducing

WaveCenter/PCI

OK, you see what's happening: digital mixers
are looking pretty cool. After all, they've got
incredible sonics, built-in effects, and the
automation capabilities you could only dream
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and ACID PRO |

the very way I we

takes the guesswar

hased composition an

more time to devote to actually

creating. As long as I'm alive
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earching out and producing

Doug Beck remix antist / music producer
Shania Twain, Backstreet Buys, Britany Spears, Cyndi Lauper, The Fixx
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‘When I'm composing for

artists or doing sound design

work for networks like

The Sci-Fi Channel, Loops for

ACID helps me get there fast.
Drums are my main instrument, .}
so the beat is at the heart of \
what | create. Loops for

ACID allows me to spend !
time being creative -

not monkeying around with
computers. Instantaneous loop
bpm brings a new perspective

to sound for picture.

Sonically, it's true open
architecture. My sound, my
beats, my time - I'm in control,

not the technology. Loops for
ACID. It's about TIME."

Willie Wilcox artist/ producer / sound designer / composer
Utopia. Meat Loat, Natalie Cole, Pointes Sisters, Sci-Fi Channef, USA Networks, MTV
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Quantization distortion also depends
on the input signal itself. With high-
level signals, quantization distortion is
random and resembles white noise.
However, it is rarely objectionable (or
even perceptible) with high-level sig-
nals, as with most music.

With low-level signals (including
low-level harmonics in otherwise high-
level signals), quantization distortion
is more problematic. These signals have
a small amplitude; i.e., the voltage
varies over a narrow range of values.
As a result, only a few quantization val-
ues are used to represent the entire sig-
nal. To put it another way, low-level
signals only use a few bits of the sys-
tem’s resolution.

This leads to greater quantization dis-
tortion because most of the measured
voltages are rounded to only a few quan-
tization values. In this case, the digital
waveform doesn’t look much like the
original analog waveform. This type of
quantization distortion is often called
granulation noise, because of its “gritty”
quality. In extreme cases, a sine wave
can become a square wave, or it might
even disappear completely.

Unlike many digital audio systems,
the system depicted in Fig. 1.7 always
rounds upward to the nearest higher
quantization value. If the sine-wave volt-
age crosses a single quantization value
and never reaches the adjacent values,
all voltages above the center value are
rounded up to the next higher value,
while all voltages below the center value
are rounded up to the center value,
which produces a square wave output
(see Figs. 1.6a and b). If the voltage re-
mains within the boundaries of two con-
secutive quantization values, all voltages
are rounded up to a single value, which
results in no output at all (see Figs 1.6¢
and d).

If a low-level sine wave is distorted
into a square wave in this manner, it ex-
hibits its own set of harmonics that ex-
tend well beyond the Nyquist frequency
of the system. All digital audio systems
include a lowpass filter at the input that
removes any overtones above the
Nyquist frequency to prevent aliasing.
However, the harmonics arising from
quantization distortion appear after the
anti-aliasing filter, so the filter cannot
prevent aliasing in this case. If these har-
monics are near the sample rate, a chirp-
ing effect called bird singing or birdies
can be heard.
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DITHERING DOWN
Dither can also be applied to a signal after
it has been digitized; this is called red-
ithering to distinguish it from input
dithering. Redithering is usually per-
formed when reducing the number of bits
used to represent the signal. In this case,
the process is often called dithering down.
For example, many professional
recording studios record with 20-bit res-
olution to improve the dynamic range
of the recording and reduce quantiza-
tion noise. However, these signals must

eventually end up with 16-bit resolution
to accommodate the CD format. In ad-
dition, just about any type of digital sig-
nal processing (DSP) results in data
words that are longer than original sam-
ples in order to maintain the accuracy
of the computations. These data words
must be returned to their original reso-
lution at some point, which means re-
ducing the number of bits in each word.

Of course, you could simply delete the
extra bits; this is called truncation. But
this is generally considered unsatisfac-

AudioComputing

| computers for audio & MIDI

lean, mean and solid!

| 1-877-252-7047
‘www.audiocomputing.com

J
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tory because of the potentially audible
artifacts it creates. A much better solu-
tion is to add random numbers to the
longer data words and then truncate to
the desired resolution. These random
numbers should have a resolution equal
to the number of extra bits you want to
remove. For example, if you want to
convert from 20-bit to 16-bit words, add
random 4-bit values to the 20-bit words
and truncate to 16-bit resolution.

As a result of this process, the least
significant bit (LSB) of the final 16-bit
words switches its value from 0 to 1 and
back in a pattern that represents the in-
formation from the extra bits, much like
the changing pulse width of a digital
PWM signal represents the shape of the
original, dithered analog waveform as
described earlier.

As before, dithering down adds a bit of
white noise to the final signal, which is
pervasive throughout the audible fre-
quency range. This noise is often com-
pensated for by shifting it to regions of
the audio spectrum to which the human
auditory system is less sensitive. This
process is called noise shaping, and it is
accomplished by controlling the pattern
in which the value of the LSB switches
from 0 to 1 and back.

The total power of the noise is not
reduced (there is no such thing as a free
lunch!), but it is restricted to a limited
frequency range, typically above 10 kHz.
The amplitude of the noise in this re-
gion is greater than the original white
noise, but our hearing system is less sen-
sitive to it, so we don’t perceive it as
well. The noise in the frequency range
to which we are most sensitive is great-
ly reduced, which means we perceive
less noise overall.

Understanding dither is very impor-
tant for all electronic musicians, who
use digital audio systems more and more
with each passing year. Multimedia pro-
ducers must often create several ver-
sions of sound files in various formats,
and each file might have a different sam-
ple rate and resolution. Many digital
audio programs offer dithering options
for just these purposes. Dithering is also
important when performing almost any
computational processing on a digital
audio file.

(To dig deeper into the concepts of
digital audio, check out Principles of Dig-
ital Audio, Third Edition, by Ken C.
Pohlmann, published by McGraw-Hill).
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‘From live multitrack recording
of the London Symphany
Orchestra at Abbey Road to
quick commercial music or
television work in my home
studio - VEGAS performs.
| find artists, producers, and
engineers totally amazed not
only with the 'transparent’
sound quality of VEGAS, but
also its astounding ease of
use. You really don't have to
learn VEGAS - you just use it.
It's so intuitive it
teaches you itself. Even if
you haven't had experience
with hard-disk multitracking -
Vegas is for you. | never
leave home without my
passport, a change of socks
and my VEGAS."

Keith Levenson Composer, Arranger, Cond
Jewel, Roges Dattrey, Alice Cooper. British Rock Symphany, Tony Awards, Beach Boys
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“Mastering and editing a recording project is analogous to assembling
an art exhibit. Every piece may be great on its own; however, the
pieces will have a much greater im3aact as a collection once they are
cleaned up, properly framedj and displayed in a way that shows each
in the best possible light. Tnis k.nd of attention to detail makes the
~ whole artistic experience greater than the sum of iits parts.”

—NMyles Boisen

Chief Engineer, Aeadless Buddha Mastering Labs
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YOUR MIX

by Gino Robair




A Shining Light

in a Sea of DAW's
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affordable, professional digital audio

¢ | M h § ' recording system that expands with
o | your needs. When you plug into the
gopo l . w f -? Solo EX, your music flows through new
han el i R\ ﬁ 1! Tom Oberheim-designed analog input
| 71 2 circuitry and into state-of-the-art
\! - Yo | 24-bit, 96kHz digital converters.
» . R - 4 . The result is audibly superior to any other
" va'le : (e ' g@ ;* {? way of getting your music into, and out of
N : . Y a computer. The Solo EX sounds so good,
= I\ % (* \ § Login you'll remember why you wanted to
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Preamps for 8. B e 0 006 4 amps and Sonic Foundry’s Acid Rock.
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"The SeaSound SOLO EX is the foundation of my
computer-based personat recording F' F Lk
studio. The SOLO EX is elegantly ~
designed with first-class components ‘ .

The SeaSound a8, (shown above) is a professional
stand alone 8x8 interface that can be purchased separately.
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and quality AD/DA converters, I'm : ’ ? ‘ Comp oser, Pr Oducer! Song wri ter, Cre c:/ tsst
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"The SeaSound SOLO EX gives me
the quality and performance | need
in working with digital audio.

The convenient rack mount unit

has features that are extremely
accessible -Master, Control

Room, and Headphone outputs.
The mic preamps sound wonderful!
The SeaSound SOLO EX is a great piece of gear.’
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can really take a pounding without breaking up.
The SeaSound SOLO EX rocks™
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SeaSound LLC Marin County California
www.seasound.com 415-485-3900 -
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MASTERING YOUR MIX FOR
REPRODUCTION

Now that you have finished mixing your
tracks, mastering is the next important
step to take if you plan on releasing them
as an album. The mastering process in-
volves performing any final edits, putting
the various tracks in their proper order,
checking them for any audio anomalies,
and processing them (using EQ, com-
pression, and normalization) so that you
have uniform sound and level from one
song to the next (see Fig. 32.1).

When the mastering engineer feels
satisfied that the album has an overall
consistency, he or she will create a pro-

is proportional to the amount of money
you will save. The more edits you need,
the more planning you should do.

The first step is to determine the final
order of the songs. To do this, you will
need a copy of the mixes. It’s best to use
a dub rather than the master tapes them-
selves, to avoid accidental damage or
degradation from continual playback.
This goes for CD-R masters, too: make
more than one, and put one aside for
the session.

If you’re using a CD-R as your refer-
ence, you can easily experiment with
different song orders by programming
them into your CD player. Some pro-
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FIG. 1.1: Engineers use mastering compressors such as Waves' L1 Ultramaximizer to implement
gain boosts without causing digital overs when they burn a CD-R master

duction master that will be used by the
manufacturing plant for replication. For
projects destined for release on compact
disc, the formats commonly used for a
master are CD-R, DAT, or a digital for-
mat on 3/4-inch videotape called PCM-
1630. In every case, the sample rate and
bit length must match that of a Red Book
CD: 16-bit at 44.1 kHz.

PREPARING FOR AN EDITING SESSION

You’re the only person who knows how
your album should sound. Whether you
have one edit or a hundred, preparing
for the editing session in advance will
save you time and money. In fact, the
amount of time you spend in preparation

fessional DAT players can be pro-
grammed to play tracks in a specified
order, as well. Another way is to make a
cassette of each sequence and compare
how they sound.

Things you will want to listen for in-
clude the timing between cuts; how the
musical keys of the songs sound when
they’re played back-to-back (for instance,
does it sound weird to have a song in F#
after a song in G?); and the overall flow of
the album (such as the pattern of fast
songs and slow songs, and how the record
ends). Back in the days when vinyl was
king, it was common practice to put up to
six seconds of silence between tracks. The
reason for this was to provide a visual
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“band” on the disc, which allowed for
easy cueing. However, with CDs you are
free to put a shorter space—or none—
between tracks.

The next step is to determine which
sections of music you want to use. For
example, pick the take you want to use,
or pick the best parts of each take and
decide how you want to piece them to-
gether. Mark down the exact time (in
minutes and seconds) of each potential
edit point. This is easy to do if you’re
using a DAT or CD-R as a reference,
because you can read the timing off of
the player. If you’re using a cassette or
reel-to-reel tape, use a watch to get your
timings. Once the tapes are digitized,
your timings will be slightly different
than the ones in the audio file. But that’s
okay—your mission is to help the engi-
neer find edit points quickly. Knowing,
for example, that the killer guitar solo
begins 4 minutes and 12 seconds from
the beginning of the song will help the
engineer find it easily.

Now determine the order of the edits.
The time it takes to complete each indi-
vidual edit depends on the complexity of
the edit. To help move the session along
quickly, you should have as much infor-
mation in front of you as possible about
each edit you wish to make. If you are
not sure whether one take is better than
another, don’t sweat it; just note both of
their timings and make the final judg-
ment when you assemble the parts into
the final version.

As you go through these procedures,
keep a list of any questions or thoughts
that come up. When you hear the songs
in a new sequence, keep your ears open
for subtle variations in level, EQ, and
mix. If you make a list of comments for
each song, arrange them in an easy-to-
read list by song title so that you can
check them off one at a time as you go
through the session. This little exercise in
anal retentiveness may save you from
having to book yet another session be-
cause you overlooked an important mas-
tering point during the session.

MASTERING SUITE ETIQUETTE

Mastering is one of the most crucial
stages of the recording process. It can
also be one of most tedious, because
you may not be able to tell what the
engineer is doing much of the time.
Critical listening requires a lot of en-
ergy as well as sustained patience for
everyone involved. So how can you
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PROFESSIONAL RECORDING EQUIPMENT

COMPANY PROFILE: Manley Laboratories, Inc.
in recent years has expanded and thrived under
EveAnna Manley’s leadership. Our 1 1,000 sq. ft.
building houses our own machine-shop, printed
circuit board manufacture, audio transformer
winding, engraving, and silk-screening
facilities. All custom design, R&D,
assembly, testing, and quality control
processes are performed with
precision and pride at the
Manley factory, located
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NEO-CLASSIC:
MANLEY ALL-TUBE GEAR
We take a purist approach to
everything we build; refining,
executing, and expanding
upon Manley’s legacy of
vacuum tube design
philosophies proven over years
of real-world experience, using
high quality modern components,
many of which are fabricated in-
house. This attention to detail
delivers the rich, present, and
natural sound our vacuum tube
designs are renowned for. Never
small, sterile, or boring.

Beyond this, Manley means reliability,
real technical support, and a company
attitude that professionals depend on.

( BIG BANG FOR THE BUCK: LANGEVIN
ﬁ LANGEVIN is a legendary marque of
> premium electronics whose lineage goes
back to World War Il. MANLEY acquired
the LANGEVIN brand name several years

ago. With these products we offer you the
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T original designs built alongside and to the
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(909) 627-4256 equipment.
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NemeSys
GigaStudio 160

GigaStudio™ will transform your PC
into the most powerful sampler ever
created. Unlike traditional samplers,
GigaStudio™ streams samples off of the
computer’s hard drive, allowing the use
of gigantic, ultra-realistic sound sets. A
unigue sample search engine eliminates
the need to spend hours hunting for the
ideal sounds, and even works over a
network. New features include: up to
160 voice polyphony, 64 Midi Channels,
built-in  professional effects, 24-
bit/96Khz support, an expanded sample
format convertor and a new enhanced
interface. GigaStudio™ includes the
famous GigaPiano™, analog and digital
percussion. a new set of acoustic
instruments, and more.

Saunscape
Mixtreme PCI

Based on a completely different
concept from most audio soundcards,
the Mixtreme™ provides 16 channels of
24 bit digital /O via 8 channel TDIF ports
and also provides an expandable digital
mixing environment. Many cards have
DSP chips on-board, but the Mixtreme™
uses it's DSP as the engine for effects
plug-ins. You get the same quality
effects found in the 5 figure systems,
without taxing your computer's CPU.
The Mixtreme™ provides muliti-client
and ultra-low latency performance with
the most widely used sequencers, audio
editors and software synths on the
market. Also available form Soundscape
are hardware/software bundles, AD/DA

', converters, and pro studio systems.

-

1-800-549-4371

Call us for a FREE
80 page Catalog!
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Soundchaser
PC-DAW

Soundchaser PC Digital Audio
Workstations are dialed in for serious
recording, sound design, software
synthesis, restoration, mastering and
CD duplication. All of our Machines are
factory certified to work beautifully
with software and hardware from
companies you can trust, such as:
Cakewalk, Creamware, Diamond Cut,
Digital Audio Labs, Echo, Egosys,
EmuwEnsoniq, Frontier Designs, Gadget
Labs, LST, MidiMan/M Audio, Nemesys,
Sek'd, Soundscape, Sonic Foundry and
Steinberg.  Visit our website
(www.soundchaser.com) or call one of
our system specialists at 1(800)-549-
4371 for a quote on an audio-friendly
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Everything to Make Your Computer Musical
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computer custom built for you.




maximize the productivity of this all-
important session?

For one thing, stay out of the engi-
neer’s way. It's okay to occasionally ask a
question, especially if something is
sounding different than you expected.
But don’t start up an unrelated conver-
sation in the middle of the session. Not
only does it waste time (and money!),
but it breaks the engineer’s concentra-
tion and makes it difficult for him or her
to focus on the necessary sonic minutiae.

Be invisible. If your project requires a
fair amount of work, the engineer will
play small portions of each track over
and over while listening carefully and
adjusting various aspects of the sound.
Therefore, it is important to be as quiet
as possible when you are sharing the
mastering lab with the engineer. If you
need to conduct business or carry on a
conversation with someone else, take it
out of the room so the engineer can
work. The engineer will come and get
you when it’s time for you to hear how
the piece has progressed.

OLD-SCHOOL EDITING

Sequencing in the analog domain is usu-
ally done by splicing the songs together
and placing white leader tape between
cuts. If each song on the master tapes
is complete and there is no other editing
to be done, an entire album often can
be assembled in one hour. Just be sure, if
you’re doing an LP or cassette release,
to leave plenty of leader between what
will become sides A and B. That way
the duplication engineer can easily make
the distinction. You could also put each
side on a separate reel of tape.

Digital editing, on the other hand, is a
little more involved. For one thing, you
cannot physically splice a DAT tape with
the same success as splicing analog tape.
Fortunately, there are alternative meth-
ods for digital editing.

DIGITAL EDITING

Digital mastering sessions involve as-
sembling various takes and mixes using a
digital-audio workstation (DAW). After
previewing the tapes, the first thing the
mastering engineer will do is digitize
them—that is, play them into the com-
puter using a digital connection (if the

master is in a digital format) or through
analog-to-digital converters (if the mas-
ter is on analog tape). During this stage,
the engineer may decide to do a little
preliminary processing as the music is
being digitized. This could include EQ,
compression, limiting, or reverb. As the
tape is playing, the engineer will note
the beginnings and endings of songs, so
that later they can be found easily. If
you did your homework before the ses-
sion, you can use this time to let the en-
gineer know where important edit points
are on the tape so he or she can note
them for future reference.

Once the digitizing is finished, and the
data is saved as a file, the engineer will
begin creating In and Out points for the
sections you want to use. The In point is
a marker that tells the computer where in
the file to begin, and the Out point tells
the computer where to stop. By doing
this, you create regions of data (which
translate to portions of each song) that
can be played at any time and in any
order (see Fig. 1.2). Once the engineer
has finished creating the various regions,
it’s time to assemble them into the cor-
rect order and assemble the record.

There are several other things you can
do in the workstation that would be im-
possible within the analog domain, such

as shaping the crossfades between tracks;
auditioning different versions of an edit
without destroying the original (this is
called nondestructive editing); and
changing the length of a song by delet-
ing a chorus or verse, or duplicating and
copying it elsewhere in the tune (again,
in a nondestructive environment). All
of this is possible without the genera-
tional loss associated with copying ana-
log tape tracks.

While complex edits can be done fair-
ly quickly within the workstation, the
whole process requires a fair amount of
patience, particularly since each song
must be loaded into the system in real
time. Ditto for offloading the final edit-
ed version to a linear tape format such as
DAT or PCM-1630. If you choose to
make a CD-R master for reproduction,
you can burn the master at two, four,
or eight times the normal playing time,
depending on your CD-R machine.

Once you have finished editing the
tracks, it’s a good idea to make a safety
copy of the edited album, either on
DAT or as a disk backup. Keep the safe-
ty in a secure place, away from the mas-
ter, in case disaster strikes.

Here’s a typical example of a nonde-
structive editing session. Let’s say there
are three takes of a song, and you want
to use different portions of each take
for the final version. The mastering en-
gineer creates the regions using the In
and Out markers, as previously dis-
cussed. Each region is given a name

%J iil-» 00.00.015/00.23,54.848 I
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00: 17:16.552

00 17 1€.448
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FIG. 1.2: This is a screen shot from a 2-channel digital-audio editor, Digidesign’s
Sound Designer [I. The shaded part at the right is the beginning of a highlighted region.
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Mess it up. Or be subtle. After all, creatively
messy is necessary in audio, especially
REMIX, or sound design for GAMES, and of
course for FILM SOUND. None of these are
a walk in the phrk You' need something
“different”, weird, crawling, unknown,
éil,ﬁnctivo. Waves Pro-FX Plus has 6 mind-
benders in a!a‘aolle package, too much to
talk about, so just nload the demos and
" check ‘em in yahf
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Juan Patiio
Grammy®-nominated
engineer/producer
Lisa Loeb, Jewel,
Juan in a Miflion

“I'm dangerously obsessed with the
Enigma and MondoMod ... they're
forward-thinking, slightly crocked,
and sparkling...”

Douglas Murray
Sound Editor -
Ardmore Sound,
Ireland

The English Patient,
Twin Peaks pilot

“It's a cinch fo create very
dramatic fly-bys ... the easiest
and most effective way to
introduce natural Doppler.”

Charles Deenen

Sound Supervisor -
Interplay

Baldur's Gate,
Torment

“ Great time/pitch mod tools,
with excellent interfaces.
Easy-to-use and get what you
want in sound design...”

Juan's photo by Eduardo Patifio

sabuepieapy

Ll WAVES

—
WWW.waves.c o m Choiceofthe Masters




Introducing WavePRO 24-bit digital recording gear

v 24-bit recording
create a dream studio with your PC or Mac. Whether you nead 24 channels of digital audio j i?DkzzDS/inggan%rters

and ADAT light pipe for a ‘arge project studio or 4 channels and MIDI for a home studio, v SPDIF digital I/0
v ADAT light pipe

WavePRO is the fastest route to recording your own MP3 hits. v Word Clock sync

Ready to post your tunes to the Internet? Our WavePRO gear gives you the flexibility to

\
>'win'z - &2 Gadget Labs
e N
Surf to our web site and enter to Order onli_né )

win a new Rio 500 MP3 player!
www.gadgetlabs.com

Copyright 999, Gadger Labs, Inc. Al rights reserved. Gadget Labs anc WavePRO are tradenurks of
Gadget Labs ADAT & a trademark of Alesis Studio Electronics. Inc Rio SDG s a trademark of Diumond
Mulumedia Systems:, Inc. Other names are trademarks or registered t-ademarks of thewr respecuve
compantes. Prices, features and avalabilty subject to change without notice. Order by phone: 1.800.660.5710 /
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FIG. 1.3: This playlist, in Digidesign’s MasterList CD, contains a list of the regions in the order

you want them to play.

(such as “song title, region A,” or “song
title, chorus”) so that it is easily identi-
fiable later on.

\When all of the regions are created,
they are arranged in their proper order
using a playlist. The playlist can be
thought of as a menu, in which the dif-
ferent parts of the song follow each
other in the proper order, from top to
bottom (see Fig. 1.3). The playlist is also
a great tool for determining which parts
of the different takes sound the best to-
gether, because vou can quickly assem-
ble and play the regions in any order
for comparison.

When the final order of regions is de-
termined, the playlist is saved and placed
into another playlist that contains all of the
tracks of the album in their proper order.

MIND YOUR P’s AND 0
Before you finish the mastering session,
the engineer will create a “PQ” log sheet,
which is derived from the PQ sector in
the CD’s subcode. This information,
which will accompany your master to the
CD plant, is nothing more than a list of
all the songs with their start and stop
times referenced to a SMPTE time-code
track (30 frames per second, non-drop-
frame rate), along with other pertinent
information such as the length of silence
(at least 2 seconds required) at the begin-
ning of the master, crossfades, lengths of
times between cuts, and frame-accurate
running times for each piece (see Fig. 1.4).
When vou deliver a digital tape master
(such as DAT or PCM-1630) to a repli-
cation plant, a technician there enters

B

BTl un

The Cuckoo Clocks- Wind Up - 16 bit

>

FOOD
FOR
THOUGHT

If you want to take your mixing
skills to the next level, it's a good
idea to closely examine your work
just as a mastering engineer would,
even if you’re not planning on
mastering your mixes immediately.

Begin by listening to your mixes
on a variety of monitoring systems
and headphones. Compare the
sound of your tracks to profession-
ally mastered CDs and imagine
what you would and wouldn’t do
to them in a mastering situation.
in addition, it's a good idea to check
your mixes for mono compatibili-

ty, dropouts, and any noise and

distortion that may have worked

their way onto the masters.

If you are able to step back and
look critically at your work, you will
probably find room for improve-

ment. Each time you notice prob-

1 [0 00:02:00{8tanding on the Edge 0 03 00 45 40 03:02 45 03 0 X 1000 nms |1 Ky N
2 |0-03:02:45|Another Play $0:.03.24.3240.08 27.03] 00| 00| XI| 2000 ns|1 lems and make corrections, you
9 [0.06.29:03 Some Shades 0:03:25:08 [0.09:54:11] -0.5 5 T ¢ O ms|i

Hgoo 56: 11]Danc ing Drecns $003 13068 {0 30920 20| 20p T 4§ Ons|t will get one step closer to becom-
S [0:13:11:20 FI!M = _0_092508 0_12%:29 00 EIE ‘_Ii 0nms 1 &

| & o 16 38:28|Freedon—tive 0:06:50 17 [0 23:28:45] oo o0.0] DI 3000 as|2 [ ing a better engineer.

FIG. 1.4: The PQ subcode list for a CD project using Digidesign's MasterList CD.
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We think it's time for a new level of leadership; call it a changing of the guard. We made a choice to be the
industry’s most accessible company because you're our lifeline; after all, we make our products for you. When
we noticed inconsistency and confusion in the industry with regard to publishing specs, we decided to enact a
strict "truth in advertising" policy* that ensures your gear does exactly what you expect of it.

When it comes to quality, the playing field is no longer level. We have always and will always have a lifetime
guarantee on our products. We believe the dependability and flexibility of an interface are as important as how
good it sounds. Part of making quality products is making sure they work with everything, no matter what
operating system, software platform, or computer you choose. We provide the most comprehensive choice of
dependable drivers of any manufacturer, so you'll never find yourself stranded.
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You'll even keep a little change in your pocket, because we think that something this good should also be
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DELTA 1010
24 BIT/ 96 xHz 10 1IN 10 ouT
PCI| DIGITAL RECORDING INTERFACE
DELTA 66

24 BIT' 96 xHZ 6 IN/ 6 OUT
PC) DIGITAL RECORDING INTERFAC

DELTA 449
24 BIT/ 96 KHZ 4 IN/ 4 oUT
PCI DIGITAL RECORDING INTERFACE

DELTA DiO 249

24 BIT/ 96 KHz PCI DIGITAL VO CARD
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800-778-3241 * WWW.M-AUDIO.COM * EMAIL: INFO@M-AUDIO.COM
For more information call 800-778-3241 or see your local dealer.

* M Audio pledges to maintain a strict “truth in advertising” policy: M Audio wilt always print honest specs that reflect the actual performance of the products they sell.
Where other manufacturers print the specs of ther products’ indwvidual compcnents, we nnt the specs of production models under realworld condmions




Call now for a
FREE subscription
to our catalog!

Call us at
1-800-4-SAMASH
or shop online
www.samash.com

24 hrs/7 days!

The Nation's
Largest Selection
at The Nation's
Guaranteed
Lowest Prices!

A unique solution for mixing and mastering in the personal studio is the Alesis MasterLink
ML-9600, a 2-track hard-disk recorder and CD burner with 24-bit/96 kHz high-resolution
audio capabilities. It has editing features, digital and analog inputs, and digital effects
(parametric EQ, compression, limiting, normalization).

the cue points from your PQ log into a
PQ editor that transfers your cue points
into the subcode area of the CD mas-
ter. If you master directly to CD-R, the
information is contained on the disc it-
self, and the PQ log serves as reference
information in case there are problems
with the master disc.

DIY MASTERING

If you are interested in setting up your
own computer for digital editing and
mastering, there are a couple of things
you need to know. The first thing is that
a 74-minute CD holds 650 megabytes of
digital information. That means you will

tegrity of your music as it passes through
the various editing and mastering phases.
A number of formats allow you to record
above the 16-bit/44.1 kHz standard, in-
cluding stand-alone hard disk recorders,
computer-based DAWs, and even a DAT
machine (Tascam’s 24-bit DA-45HR).
The differences between 16-bit and 20-
or 24-bit audio are not as subtle as you
may think. The most obvious rewards are
improved dynamic range, quicker tran-
sients, greater low-level detail, and a
smooth, even blend throughout the fre-
quency spectrum. When you reduce the
digital word length back to 16 bits during

the final mastering phase using noise-

TC Electronic’s Finalizer is a powerful and versatile tool featuring several mastering processes
(A/D and D/A conversion, 5-band EQ, spectral enhancment, normalization, and dithering) in a

single box.

need at least 650 MB of hard-disk space
to work with (preferably more, if you
have more material than you will even-
tually use on your album).

In addition, it is recommended that
you use an external hard disk for all of
your digitized music. Fortunately, disk
space is continually getting cheaper, and
it’s not uncommon to find home
recordists using 4- to 9-gigabyte external
disk drives with their computers.

HIGHER GROUND

If you have the capability to mix to a res-
olution that’s higher than the CD stan-
dard (i.e., above 16 bits), do so; by
keeping your mix in the highest resolu-
ton possible, you will ensure the sonic in-

shaping algorithms (a process referred
to as dithering), the resulting 16-bit audio
retains much of the clarity of the original
high-resolution version.

MONEY WELL SPENT

If you want to create a marketable release
from your demos to sell at gigs, the mastering
phase is a crucial step. Although much of the
work can be done on your own (such as as-
sembling the songs in the correct order for the
album), a mastering engineer has the know-
how to raise the audio quality to professional
standards. If you've never mastered an album
project before, consider taking it to a profes-
sional before trying it at home. When you
hear the results, you will see how the added
expense was money well spent.
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With your hands on real
controls that you can
touch and feel, and your
eyes on the highly detailed,
flexible displays on your
computer screen, everything
you dreamed of is finally possible.
Multiple track audio mixing,

A wide assortment of sophisticated
digital sound effects. Guitar and XLR i d D I R 0 %
microphone inputs. MIDI support. i

USB connectivity. It's everything you A member of the Roland Group
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Marco Antonio
Solis

Raut Malo
(The Mavaricks)

Flagship hand held vocal condenser designed for
live, studio and broadcast application. Uniquely
blends the sensitive response of a condenser with
the performance attributes that have made Audix
mics a world standard.

TAKE CONTROL OF YOUR SOUND

Clear, natural, and undistorted, Audix microphones will handle OW\’_I :
The classic, now reissued. Low handling noise,
every performance with consistent high quality sound. Whether supreme durability and the classic rock sound.

OW\~7
Unbeatable for gain before feedback in the
moniters. A touring standard.

OWN-6
Smooth, accurate and wide response with
incredible feedback rejection.

OW-5

Cuts through any gig with a crystal clarity that's
hard to beat.

Slight proximity, great clarity and feedback
rejection. Ideal for smatl to mid size PA's.

ONSexes
CALL: 503-682-6933 FAX: 503-682-7114 www.audixusa.com (?m;% at a breakthrough price!

Audix Corporation PO Box 4010, Wilsonville, OR 97070 In [anada, Cabletek Electronics LTD, 604-942-1001 fax 604-942-1010
Audix Corporation 2000. All rights reserved. Audix and the Audix logo are trad: ks of Audix Corporati

you re on a world tour, playing in a small club, or recording your
next demo, Audix has the right mic for you.

Finally, microphones developed for vocalists and engineers who
refuse to compromise.

Isn't your career worth it?

PERFORMAN VERYTHING




Without Getting
Caught with
Your Pants Down
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@ TUBE CHANNEL

PROFESSIONAL QUALITY, TUBE-BASED
MICROPHONE/LINE RECORDING CHANNEL STRIP

THREE INDEPENDENT WORLD-CLASS CIRCUIT
DESIGNS: PREAMPLIFIER, OPTICAL
COMPRESSOR, AND PARAMETRIC EQ

PROFESSIONAL PROCESSING FOR USE WITH
ANY DIGITAL OR ANALDG RECORDING
EQUIPMENT

SMOOTH, SILKY, AND TRANSPARENT SOUND
QUALITY

DETENTED ROTARY CONTROLS

The Tube Channel features all the coveted
tube dynamics control you need in one
convenient rack-mounted channel strip.
Legendary A R T mic preamplification, award-
winning tube/opto compression and genuine
tube parametric equalization will treat your music
to the most coveted tube textures in the industry.
Never again will you be caught with your pants
down during recording sessions. Experience the
joy of stripping the A R T Tube Dynamics way.
Visit your A R T dealer today.

TUBE CHANNEL

PROFESSIONAL TUBE PREAMPLIFIER
COMPRESSOR & EOUALIZER

AWRR™ T

APPLIED RESEARCH AND TECHNOLOGY

VU LEVEL METERING

TUBE CHARACTER AND GAIN REDUCTION LED
ARRAYS

HAND-SELECTED 12AX7A TUBES

FULL 20HZ TO 20KHZ SWEEP WITH TWO MiD-
FREDUENCY FILTER BANDS

INTERNAL POWER SUPPLY

XLR AND 1/4” INPUT AND DUTPUT
CONNECTORS

1/4” INSERT POINTS BETWEEN PREAMP AND
COMPRESSOR, AND COMPRESSOR AND EQ

CUSTOM AIRCRAFT-QUALITY EXTRUDED
ALUMINLUM CHASSIS

3 YEAR WARRANTY

DESIGNED AND MANUFACTURED IN USA

215 TREMONT STREET, ROCHESTER, NEW YORK 14608, LUSA
VOICE: 716/436.2720, FAX: 716/436.3942, hitp://www.artrach, com



RECORDERS, SEQUENCERS & MIXERS

70

72

74

76

COMPUTER-BASED DIGITAL AUDIO
WORKSTATIONS

MINIDISC AND CASSETTE

MULTITRACKS

MODULAR DIGITAL MULTITRACKS

DIGITAL MIXDOWN MACHINES

(MIDI & DIGITAL AUDIO)

ANALOG MIXING CONSOLES

DIGITAL MIXING CONSOLES

CAPTURE — COMPUTE — COMBINE

Eight charts make up this year’s
Recorders, Sequencers & Mixers sec-
tion of the Personal Studio Buyer’s
Guide. The Computer-Based Digital
Audio Workstation’s table spans the
many definitions of DAW. Some are
PCI audio cards with analog and digital
I/0 connectors, and some are high-end
proprietary systems, but all come bun-
dled with multitrack recording soft-
ware. A few systems are based around
traditional sound cards with MIDI-con-
trollable synthesizers. Supported plat-
forms, plug-in formats, sampling rates,
and synchronization types are listed for
products that range from $99 audio
cards to pricey high-end solutions.

Because their basic functions are
similar, we’ve included MiniDisc and
Cassette Multitrack recorders in one
chart. These cost-efficient multitrack
recorders are a great way to start any
personal studio. Most offer basic equal-
ization controls, noise reduction, and
a built-in mixer section.

The Modular Digital Multitracks
(MDM) chart follows, displaying digi-
tal tape recorders that offer up to 24-bit
audio quality. MDMs are very easy to
use and provide both analog and digital
I/0 connections. Keep an eye on the
expansion ports column in this chart
when looking to your studio’s future
needs.

It wasn’t so long ago that the only
mixdown options were 2-track reel-to-
reel analog recorders; now there’s a
host of stereo DAT, MiniDisc, mag-
neto-optical, and standalone CD-R and
CD-RW products in our Digital Mix-
down Machines chart. Only a handful
support time code and separate micro-
phone inputs, but most offer multiple
sampling frequencies, AES/EBU and
S/PDIF digital I70, and very low total
harmonic distortion.

2001 PERSONAL STUDIO BUYER'S GUIDE

The Analog and Digital Mixing
Console charts show a host of configu-
ration, connector, bus, EQ, and phan-
tom power features. Analog mixers are
economical and are preferred by some
audio alchemists for that nebulous
“warmth” factor, but the inclusion of
built-in automation, onboard effects,
dynamics processors, MIDI support,
and the quiet performance provided by
digital mixers easily justifies the added
expense.

As computer-based digital audio
workstations soar in popularity, so do
the software offerings for Mac and PC.
This year’s MIDI & Digital Audio Se-
quencers chart includes professional-
quality programs that rival or surpass
many outboard recording solutions
when it comes to editing features, sig-
nal processing, automation, and sam-
ple-rate conversion. Given the
exploding popularity of software plug-
ins, it’s a good idea to check out the
plug-in format supported by a host
program before choosing your digital
audio sequencer. The special features
column provides an extended view of
what these wonderful tools can do to
help you achieve your music-produc-
tion dreams.




Radically Accurate

It took over half a century of experience to create

the revolutionary transducer design. Carefully tuned

to preserve the integrity of the source. At the heart

world’s first true 1 inch

of the C 4000 B is the

dual - diaphragm backplate condenser capsule. Radically

accurate highs and smooth uncompromising lows make

the C 4000 B a revolution

in price and performance.

The C 4000 B can capture your virtual reality.

C40008

uintual reality

199 AKG ACOUSTICS, U.S. 1449 Donelson Pike Nashville, TN 37217, USA Tel (615) 360-0499 Fax (615) 360-0275 H A Harman International Company
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COMPUTER-BASED DAWS

MANUFACTURER

Aardvark
Aardvark
Alesis

Aniex
Antex
CreamWare

CreamWare
Creative Labs

Creative Labs
Digidesign

Digidesign

Digidesign

Digides gn
Digides.gn
Digidesign
Digigr
Digigram

Aud
Digital Audio
Labs

E-mu Svdtem:

Edirol

Edurol
EGO-Systems

EGO-Systems

ANALOG 1/0

Aark 24 - N/A S/PDIF (RCA
Profess ADAT (Optical)
ck S/PDIF optical (Toslink)
PC Interface
Direct Pro 24/36 4XLR; S/PDIF (RCA)
Personal Studio 4147, 2 RCA
Aark TOIF no 8 Ch. TOIF
8 ch TDIF card
ADAT/EDIT N/A 111 ADAT Optical
{8-channel)
52000 44XR 1/1 XLR AES/EBU; S/PDIF
50-22 n | NA
TrpleDAT 25 2 channels S/PDIF
Pulsar 1.31 2 2 ADAT;
1 S/POIF
@ 1/8" mic/line N/A
Sound Blaster Live 1/8" micftine S/PDIF
Pro Toots/24 8-72 channels 8-72 channels
ProToolsi24 | 8-72 channels 8-72 channels
MiX & MiXplus |
Digi 001 8 (2 w/ built-in 10/8 ADAT Optical
mic preamps) 2 RCA S/PDIF
Digt ToolBox XP Stereo inputs Stereo S/POIF
and outputs
888124 1/0 8 channels 1/0 8§ AES/EBU
Audio Interface 2
8822010 | 8 Channels 174" 4O | 2S/POIF
Audio Intertace |
1622 10 16 inputs 2S/PDIF
Audio Interface 2 outputs 1/4
ADAT Bridge 2 Outputs 16 ADAT optical;
1/0 Audio Intertace AES/EBU; S/PDIF
VX Pocket Sound Stereo o S/PDIF, coax
Card for Laptops ~ dual meno, XLR
VX222 Professional | 272 XLR 212 SIPDIF,
Sound Card | AES/EBU
CardDeluxe 212 114" TRS Stereo S/PDIF
(gold tipped RCA )
TOIF 249 Pro N/A 16
Audio E-ML 42 2 S/PDIF
Production Studio
EDU-8USB | XLR.1/4"gutarin, |  Optical S/P DIF In,
Digitai Studio RCA infout optical S/POIF out
ED UA-100 RCA 14° Optical S/POIF out
Audio Canvas quitar/mi
ED UA-30 USB i RCA injout, coaxial S/P DIF injout;
Audio Interface ; 1/4 inch quitar/mic |  cptical S/P DIF infout,
Waveterminal U24 2x2.1/4 2x2, S/PDIF
ack 3
. Audioterminal 24 | 1/4" line/headphone; 18/18 ADAT;
] mic in ‘ AES/EBU; S/PDIF

2001 PERSONAL STUDIO BUYER'S GUIDE
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Win 95/98

Win 95/98

Win 95/98

Win 95/98; Mac

Win NT
Win 95/98/NT
Win

Win

Win 95/98/NT

Win 95/98/NT
Mac; Win NT

Mac; Win NT
Mac; Win 98
Mac; Win 98
Mac; Win NT
standalone
Mac; Win NT;

standaione
Mac; Win NT

standalone
Mac; Win NT
Win; Mac
Win; Mac
Win
Win 95/98/NT
Win 95/98
Win 98
Win 98
Win 98/2000

Win 98/2000

Win 95/98/NT

PCi

pCI
PCI
| el

PCI
PCI
ISA

PCI
PCt

PCl
PCI

PCI
PCl
1 PC
PCI
PCI
PCI

I ol

PCMCIA

PCI
PCI
' PCI
PCI
| uss

UsB

1751

‘ UsB
UsB

PCl

PLUGIN
FORMAT(S)
SUPPORTED

DirectX

DirectX
DirectX
l ASI0; VST

N/A
N/A
TripleDat

i Proprietary

EAX

TDM;
AudioSuite

TOM;
AudioSuite
RTAS
RTAS
N/A
NA
N/A
N/A
DirectX
NA
" Active Movie

DirectX

VST, AudioX

DirectX; VST

via ASI0 drivers

| Directy; VST
l

DirectX; VST

l DirectX; VST | 48 kHz, 44.1 kHz

|
DirectX

| Directx

32,441, 48 kHz

32,441,48,
96 khz3
441,48 kHz
44, 48 kHz

6.25-50 kHz
6.25-50 kHz
32, 441,48 kHz

] 2,241,
48, 96 kHz
8-48 kHz

8-48 kHz
48,44.1 kHz

48, 44.1 kHz
48, 44.1kHz
48 441k
441,48 kHz
441,48 kHz
441,48 kHz
441,48 kHz
8-48 khz

! 48,41,2,

22,16, 11, 8 kHz

48,441,32

22,16, 11,8 kHz

441,48,88.2,
96 kHz
8-48 kHz
41k

441k

32,44.1, 48kHz

32-96 kHz

R/0/A
CONVERTER/
BIT RATE
DIGITAL

24-bit

‘ 24-bi
24-bit
t NA
20-bi

20-bit
18-bit

D/A 24 bit
16-bit

. AD 20 il

| 16-bit
24-bit (with
888/241/0
24-bit (with
888/24 1/0)

24-bit

18-t
241t
a0t
20-bit24-bit
20:0it24-bit
24t
24-bit
2-U/128¢
24-bit/64x
20t
20-bit

AD D/A

20-Bit
AD/A

20-Bit
AD/A

24-bit

20-bit DAC

16.and 24 bit

RESOLUTIONS

(MAX)

RECORDER

24!

24-bit
24-bit
24-bit

NA
N/A
16-bit

l 24-6i,
16-bit

| 16-bi
NA

NA
NA
NA
NA
NJA
NA
|
| 246
244
240
245
20-bi

NA

l N/A
16/24-bit

‘ 24-bi

SYNC TYPES

Word clock
S/POIF; ADAT

MTC; S/PDIF
TOF
ADAT Sync

© SMPTE readnrit; video
{1C; VITC

MTZ; MIDI Clock
word clock

Optionat sync.
plate available
MIDI
MIDI

LTC; VITC; MTC; AES/EBU
S/PDIF; ADAT: more

LTC; VATC; MTC; AES/EBU,
S/PDIF; ADAT; more
ADAT; S/PDIF
S/POIF
256x slave clock
265x slave clock
256x slave clock
256x slave clock:
word clock
NA
NA
Internal; ext. digital
DTRS
MTC
MIDI
MID!

NA

S/PDIF

Word clock; S/PDIF;
ADAT sync; MTC

{4101 CONTROL

Yes

Yes

No
Yes

Yes

Yes

N/A

NA

N/A

NA

No

No

No

Yes

Yes

Yes

Yes




TRACKS / VIRTUAL

TRACKS

N/A

N/A

N/A

8/12

N/A

0/25%

N/A

N/A

NA
32-64n28

64/128

N/A

NA

N/A

NA

N/A

N/A

N/A

N/A

NA

Unfimited

Unfimited

Unlimited

N/A

NA

N/A

NA

NA

N/A
N/A
9

NA

N/A

N/A
Unlimited

Untimited

Unlimited

Unlimited

NA

NA

N/A

NA

NA

N/A

NA

N/A

N/A

NA

NA

N/A

N/A

7}
]
=
=5
=
=3
=
o
[
=
=
=

N/A

NA

N/A

NA

N/A
N/A
N/A

NA

E-mu

E-mu 10K1
N/A

N/A

N/A

NA

NA

NA

N/A

NA

NA

N/A

NA

N/A

Emu 10K1

N/A

VSC-88H

NA

NA

N/A

# OF PROGRAMS

ROM/RAM

VA

NA
N/A
NA

N/A
NA
N/A

N/A

1000+
N/A

NA
NA
NA
NA
N/A
NA
NA
NA
N/A
N/A
! NA
O/unlimited
NA
546
NA
NA

NA

\/A

NA
NA
NA

NA
N/A
N/A

N/A
NA

NA
N/A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

I N/A
0532 MB

NA

NA

NA

NA

NA

POLYPHONY/
MULTITIMBRAL

i/A

NA

N/A

NA

N/A
N/A
N/A

64 voices

256/32

256/32
N/A

N/A

NA

N/A

N/A

N/A

N/A

N/A

N/A

NA

N/A

NA

64732

N/A

128

NA

NA

N/A

EFFECTS/
DYNAMIC

N/A

YN

N/A

Y

NA
N/A
YN

YN

\hd

YN
YN

Y

v

NA

N/A

N/A

N/A

N/A

N/A

NA

N/A

V4

YN

YN

No

No

No

PROCESSING

ADDITIONAL
FEATURES

Includes ASI drivers and DSP monitor mixer $899
Including compressor, Reverb, 3-Band EQ $699
DSP use and peak metering 8425
Sample-accurate franster and ADAT $39
track-editing software included
Video burning 895
Mutti-card capability, Wintel & Alpha processor compatible ! $595
CD writing; maves effects presets to/trom ext. devices; simul. digital/analog channels $398
Mixing and routing capabiities $1298
Includes game software $9
Includes Cakiewalk, Sound Forge, Mixman software and digital 1/0 card $199
ProCentrol support; EQ, dynamics, delay, time comp/exp, $5,995
pitch shift DigiRack plug-ins incl
ProControl support; €Q, dynamics, delay, time comp/exp, $7,995-$9,995
pitch shift DigiRack plug-ins incl
MIDI 1/0, sep. monitor and headphone outs $995
incl. Pro Tools LE and five DigiRack plug-ins
Incl. Pro Tools LE and EQ, dynamics, delay, time comp/exp and $545
pitch DigiRack plug-ins
Standalone operation for A/D/A conversion $3.695
Standalone operation for A/D/A conversion $1.245
Standalone operation for A/D/A conversion $1595
$1,245
1%
Twe general purpose intertace (GPY) inputs/outputs $549
Multiple card support §595
Jog, shuttle & transport contol of decks $495
Drive bay |/0; guitar/mic preamps $699
$795
Butlt-in MIDI interface; includes software synthesizer 8595
Includes Cool Edit Pro LE for Windews $325
4-channel tult duplex in and out (analog and digital) 2710

Sound card and monitoring control panef; 32-channel MIDI support $6992
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COMPUTER-BASED DAWS

MANUFACTURER

£GO-Syslems

EGO-Systems
EGO-Systems
EGO-Systems
Emagic
Emagic

Ensoniq

|
i

Audiotrak 2000

WaMiRack 24 |

Wavelerminal 2496

l WaMi Box

Audiowerk8

Audiowerk? |
1

PARIS 3

Frontier Design Dakota I

Frontier Design
Gadget Labs
Guillemot

Korg

Lynx

M Audio

M Audio

M Audio

M Audio

Mark of the
Unicorn

Mark of the
Unicorn

Mark of the
Unicorn

Mark of the
Unicorn

Mark of the
Unicorn

Merging
Technology
Merging
Technology

Micro
Technology

Midiman

i

|

WaveCenter/PCI
Wave/B24
Digital Intertace
Maxi Studio Isis
OASYS PCII ’
LynxONE
Defta 44
Delta 66
Deta D10 24/%6 |
Delta 1010 ‘
MOTU 2406kl |

MOTU 1224

MOTU 24i

MOTU 308

MOTU 1296 | 12 bal +4 XLR in/out

Mykerinos
PCI Audio Board
PyraMix
Virtual Studio 3.1
MicroSound/
Krystal

OManPCl | 22RCAgod Q

ANALOG 170

6x81/4

4x 814
TRS balfunbal

2x2.1/4
TRS bal/unbal

2x4RCA
2/8 RCA
2/2 RCA (4 out
with S/PDIF 1/0)
8/8 TRS per module
8/8
8/
8/
8414
24-bit stereo

+AdBu, 1/4

Two-channels,
balanced

4x4 TRS

44 1/4° TRS
{2)RCA

8x8 1/4° TRS

82
8in/10 out;
bal +1/4" TRS
24 bal +4 TRSinputs/

2 bal +4 TRS outputs

None

Optional
24-bi/96 kHz

QOptional
24-bil/96 kHz

»

DIGITAL 1/0

2 S/POIF (Coaxial)
QOut only

2x2, S/PDIF
{Coaxial,Optical)

2x2, S/PDIF (Coaxial)

2x2, YPDIF
(Coaxial, Opticaf)

11 SPOIF
!

]
]
i

S/PDIF
S/PDIF, ADAT Module
ADAY

8/8 ADAT S/PDIF
{Toslink or RCA)

22 S/POIF
optical and coaxia

ADAT; S/POL;,
Word Clock

Two-channels,
24-bit, AES/EBU or S/PDIF

NA
22 S/PDIF Coaxial
| 2in/4out{S/PDIF

| injout; TOSLink infout)
SPDIF

Lightpipe; TDIF; S/POIF
AES/BU

l S/PIF; ADAT

S/PDIF {RCA and
TOSLink) out

8 AES/EBU; 8 RCA
coax S/POIF; 8 optical
S/POIF (TOSLink)

AES/EBU

ADAT, S/POIF,
MAD!; AES/EBU; TDIF

ADAT; S/PDIF; MADE;
AES/EBU; TDIF

AES/EBU; S/PDIF

N/A

2001 PERSONAL STUDIO BUYER'S GUIDE

Win 95/98/2000 PCI

Win 95/3872000; | PCl
Mac

Win 95/98/2000; ]
Mac

l Win 95/9872000 | PCMCIA

Win, Mac PCI
| win Mac pCl,
]

MacWin35/%8 POl
| Win 95/98 | PCI
Win95/98: Mac ~ PCI
Win 9%5/98AT, | PCl
Mac
Win Pl
Mac, Win PCI
Win 9596NT, | PCI
2000
Mac; Win 95/98/ PCI
2000/NT:Linux
Mac; Win 95/98/  PCI
2000/NT;Linux
Mac; Win 95/98/ | PCI
2000/NT;Linux
Mac; Win 95/98/ PCI
200NTLinux
l Mac; Win PC)

Mac; Win PC!

Mac; Win PCI

Mac; Win PCI

Mac, Win PCI

WinNT/200 | PCI
l Win NT/2000 ‘ pCl

Win PCI
Win 95/98/NT | PCI

PLUGIN
FORMAT(S)
SUPPORTED

DirectX

DirectX
DirectX

l DireciX

N/A
N/A
DirectX; VST
NA
NA
NA
DirectX
SynihKit; VST,
MAS; DirectX
N/A
‘ Direet X; VST l
Direct X; VST
Direct X; VST
Direct X; VST
All native
All native

All native
All native
All native

Native; DirectX

! Nalive; DirecIX
DirectX

| MM Direek v

SAMPLE RATE

A/D/A
CONVERTER/
BIT RATE

DIGITAL
RECORDER
RESOLUTIONS
(MAX)

VAKH | ADQObI) | 16bi
D/A (20-bif
INE-96KHz | 24-bi l 24-bit
t
8-96 kHz 24-bi 251
0,441, 48Kz l 20-bi 16-bi
-50kHz 18-bi NA
Mik | DATBDEL | NA
AD: 1Bit
#1480 | 24 24-bi
Mok | 24bitor | 24bi
20-bi
441 or 48 kHz 24-bit o 24-bit
20-bit
2041, | 2 24:bi
18K
2,441,480 0 20 16-bi
41K, 2-bi 24-bit
external ¢lock
848Kz (analog);  24-Dil 24-bit
-9 (digtal)
8-96kHz ‘ 2-bil/128x ‘ 24Bi
B06H2 | 24128 | 24Bit
8965z | 246tDA | 24bi
8-0Hz | 24-biU128x | 24bit
41,4810 | 24 24-bit
M1 48Kz b 24-bi
M1,48k | 2 2451
M1,48 ke NA 24-bi
41,48,882,9|  24-bit 24-bi
D192 kHz -bit, 24-bi,
16-bit
1320k | 24bit | 32-bit, 24-bi,
16-bi
8-48 Kz 16-bi 24-bit
wiseng | e | 6

!

I

]

SYNC TYPES

MTC

Word clock; S/PDIF,
SMPTE; MIC

Word Clock, S/PDIF
MIC
Digital in
Digital in
MTC; SMPTE; ADAT

(master only); word clock

ADAT; MTC; SoDA
(SMPTE on digital audio);

MIC
MTC; word clock
MTC; MC

Word Clock;
MIDI Clock; SMPTE

AES/EBU;
word clock; superclock,

Multicard sync
Muiticard sync
Multicard sync

Word clock; multicard sync
{up to 3ina system)
Word clock; lightpipe;
ADAT Sync; DTP Sync
Word clock
ADAT sync, AES/EBU
Internal;
word clock (in / out);
ADAT sync (in)
Internal; word clock;
AES/EBU; S/PDIF,
TosLink
Internal; word clock,
AES/FBU; independent
AES word in
SMPTE; VITC; MTC

SMPTE; VITC, MTC
Video blackburst,

SMPTE (all, optional)
MID! Clock

|

MIDI CONTROL

Yes

No

Yes

No

Yes

Yes

=
S

No

Yes

Yes

Yes

Yes

N/A

NA

N/A

Yes

NA

NA

N/A

NA

N/A

Yes

Yes

No

Yes




TRACKS /VIRTUAL

TRACKS

N/A

N/A
N/A
NA
N/A
N/A
128
NA
N/A
N/A
8/infinite
Host
dependent
NA
N/A
N/A
N/A
N/A
Host
dependent
Host
dependent
Host

dependent

Host
dependent

Host
dependent

64/64
unlimited
infinite

N/A

# OF LOGATE

POINTS

N/A

N/A

N/A

N/A l RISC 50 MIPS

N/A
N/A
%
N/A
NA
N/A
N/A

’ Host dependent

NiA

N/A

NA

NA

NA
Host dependent
Host dependent ;

Host dependent

|
Host dependent

| Host dependent

N/A
10
32,767

N/A

@
=
=
S
-
n
=
=
=

RISC based
50 MIPS
dio DSP

N/A ‘

N/A

NA

N/A

NA

NA

NA

NA

RISC based |

Dream-9707
5 Motorola l

None
NA
N/A
N/A
NA
NA
NA

NA

N/A
Phillips
Philips

NA

Crystal

# OF PROGRAMS

ROM/RAM

0fuser
configurable
paich set

NA
N/A

Ofuser
N/A
N/A
NA
N/A
N/A
NA

368/0

Unfimited

NA
N/A
NA
NA
N/A
NA

N/A

N/A

N/A

NA

NA

NA

NA

128

|
i

0/16 MB
(expandable

up to 64 MB}

NA '

i
N/A

16 MB RAM l
NA
/A
NA
NA
NA
NA

TR

24MB ’
NIA

NA |
NiA
/A
NA
A
NA

NA
N/A
NA

N/A
NA
NA

NA

POLYPHONY/
MULTITIMBRAL

64/32

N/A

NA

64732

N/A

N/A

NA

NA

N/A

N/A

81244

N/A

N/A

WA

N/A

N/A

N/A

NA

NA

NA

NA

N/A

N/A

N/A

64/16

EFFECTS/
DYNAMIC

YN

No

No

N/A

N/A

YN

N/A

N/A

NA

YN

YN

No

NA

NA

N/A

N/A

YN

YN

YN

N/A

Y

Yes

Yes

YN

YN

PROCESSING

ADDITIONAL

FEATURES

2mi preamps w/phantom power; dual headphone amps

MIDI 1/0; 4 mic preamps w/ phantom;
ASI0, 2.0, EAS and GS/F drivers; 4 unils stackable

ASIO 2.0, EASI, and GSI/F drivers

Mic preamp; headphone amp; internal digital mixer;
MPU-301 MIDI interface; reverb, delay, chorus, £Q, more

Bundled w/Logic Audio Discovery, VMR,
Cool Edif Pro LE (Win) and Zap (Mac) software

Incl. Logic Audio Composer (PC), MicroLogic AV (Mac),
Waveburner & Zap (both platforms)

Includes 16-channel control surface

ASID 2.0, GigaSampler drivers; optional 8x8 MID! 1/0;
includes Coot Edit Pro SE; ADAT optical exp. from 16 1o 32 channels

22 MIDI 1/0; ASIO 2.0 and GigaSampler drivers
MIDI port included; optional S/PDIF card
MIDI 1/0/thru via external rack

Applies etfects fo live inputs;
28 soft synths incl. Moog, Prophet, and inst.models

XLR audio and MIDI/clock 1/0 cables included

Onboard mixing/routing/monitoring;
SCMS, ASI0 2.0, EAS, GSIF, DirectX drivers

SCMS, ASIO 2.0, EASI, GSIF, DirectX drivers;
multi-card (Mac) and breakout box (Win)

Onboard mixing/routing/monitoring; SCMS support

Onboard mixing/routing/monitoring;
SCMS, ASI0 172, EASI, GSIF, DirectX support

Works as standalone format converter;
sampie-accurate ADAT/Tascam fransfers

116 98 S/N A-weighted on inputs and XLR main outs;
front-panel headphone control
111,88 SN A-weighted; accepts -10 dB input w/software boost;
front-panel headphone

Standalone format conversion of up to 8 channels at a time

117 dB SN A-weighted; supports 5.1
surround /0; AES/EBU 1/0 rate converters

Built-in 2-bit/96 kHz output monitoring
Buitt-in GO mastering tools; automatable surround mixing grid;
para , EQ; cpmpressors, gates; more

Can edit and mix CD-ROM master files

Internal CD-ROM connector

$3%

§770

$43C

$495

$41%

6492

$500 and up

$399

.20

$1,000

$695-59%5

$995-81,195

$1,195-$1,4%5

695

$1,795-$2,095

$1.9%

$3.9%

$1.595 and up

$180
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COMPUTER-BASED DAWS

MANUFACTURER

Mytek Digital

Peavey

SADIE

SADIE

SeaSound

SeaSound

SEKD
SEKD

SEKD
SEKD

SEXD

SEKD
Sonorus

Sonorus

Soundscage

Soundscape

Soundscape

Swissonic
TASCAM
TeraTec

Terralec

TerraTec

DAW 9624

StudioMix

Artemis
SADIE 24 %6

Solo EX

Samplitude 2496
Prodit 24

]
ARCS8
Prodit 96 Pro
Prodit Plus

Siena 88%6
STUDIO

USB Studio/
USB Studio D |

R.Ed Recorder
Editor/Digital
Audio Workstation

| Mistere PCI Card |

Midreme 2000
Digital PovierPAX

USB Studio
US-428

USB Studio D ‘

EWS8MT
AudioSystem

EWS64XXL

EWS64X
AudioSystem

ANALOG 1/0

8/8 XLR (expandable)

8RCA
3

8/16/24 channels

8/16/24/32 channels

42

&8

N/A

1 TRS out

8/8
1/1 stereo 96 kHz

1/1 stereo, 48 kHz

8

Stereo monitor output

2 mic; 2 instrument;
2 phong; 4 line in; |
2 line out; phone out

2inf4out
24/9 XLR board
{option)

Up to 16 with
optional ‘iBox’
AD/DA interfaces

2infout via
iBox 2-Line’
interface

16/4 Stereo TRS in;

2 Mic
4 (XLR, batanced
line, Hi-Z)

8 simultaneous
inputs/outputs
2 stereo
nputs/outputs.

1 stereo mic input

2 slereo
inputs/outputs;
1 stereo mic input

4 pairs AES/EBU.
ADAT (optiond] TDIF)

N/A

8/1624 AES/EBU

8/16/24/32 AES/EBU

2

NiA

1 Toslink; 1 TRS;
1 AES/EBU

1 Toslink; S/PDIF

| S/PDIF; AES/EBU; ADAT

S/PDIF; AES/EBU; ADAT

No

16 via 2x8 ADAT
optical intertaces
USB Studio D
w/2 S/PDIF 110

24 TOIF
24 AES/EBU

! 2 TOIF; S/PDIF optionat

16 TDIF

SIPDF
1 S/POIF. 2 ACA
2SO

1 coax/1 optical in
2 coax outs

2in (opt & coax);
2 out {coaxical)

2001 PERSONAL STUDIO BUYER'S GUIDE

Mac; Win 95/NT;
Be0S; Linux

Win 95/98 NT
Win
win
Mac; Win
Mac; Win
N/A
Win 95/98
Win 95/98/NT; Mac
Win 95/98/
NT/2000; Mac
Win 85, 98, NT; Mac
Win NT/95/98; Mac x

Win 98 /NT/2000;
Mac; BeOS; Linux

Win; Mac

Win 95/98
NT4/2000

Win 95/98/
NT4/2000

Win 95/98/
NT/2000

Win; Mac
Mac; Win
Win

Win

Win

PCH

N/A

N/A

N/A

PCI

PCl

N/A
15A

PCI
PCl

PCl

PCl
PCI

USB

ISA

PCH

PCI

N/A

USB

PCl

ISA

PLUG-N
FORMAT(S)
SUPPORTED

VST, DirectX

DirectX

Cedar; Syncroarts,
DirectX; POW-r
Apogee
| Cedar; Syncmans;:
| DirectX; POW-r;
Apogee
VST, DirectX

VST, DirectX

DirectX
N/A

N/A 32,441, 48 ktz

NA
NA

DirectX
N/A

N/A

Soundscape
real-time DSP
and XPro

Soundscape
proprietary
real-time DSP,

Soundscape
real-ime DSP

N/A
N/A
DirectX

DirectX

DirectX

SAMPLE RATE

441,48
882,96 kHz

Up to 48 kHz

Up to 192 kHz

Up 0 192 kHz

9 kHz

44.1t0 96k

N/A

32,441, 48 kHz

11-96 kHz

11-96 khz

96 kHz

441,48
88.2, %6 ki

441,48k

up t0 96 kHz

up to 48 kHz;
96kHz with
exernal
superclock

up to 48kHz
96kHz with
external
superclock
A
NA
9 kHz

8BiH

48 kHz

24-bit

I NA

20-bit
nbt |

Al rates
8-bit fo 24-bit

Allrates |
8-bit to 24-bit ;

N/A
18-bit

16-bit
20-bit

20-bit

| 2
N/A

% 20-bit/128¢ l

i

24-5it

24-bit with
converter
boxes

24-bit
16-bit
24-bit AD/A

24-bit

18-bit

18-bit

RESOLUTIONS

(MAX)

DIGITAL
RECORDER

32-bit
depending on
3rd party sftwr

32-bit
32-bit

floating
point

32-bit
fioating point '

NA
N/A

999
24-bit

24-bit

ubt |

24-bit

24-bit
24-bit

NA

24-bit

24-bit

24- bit

N/A

24-bit

24-bit

SYNC TYPES

Word clock: video
SMPTE w/extra hardvrare)

SMPTE; MIC

SMPTE; VITC; AES sync

| SMPTE, VITC; AES sync. |
i

|

S/PDIF clock;
MIDI Time Code

S/PDIF clock;
MIDI Time Code

N/A
AES/EBU; S/PDIF
(dual card)
S/POIF (dual card)

Word clockin; ADAT PLL |
Lock; AES; SPDIF ]

ADAT PLL Lock
AES: S/PDIF

MTC, MiDI Clock
MIC

N/A

SMPTE(LTC), VITC
BITC and video sync
RS 422 Master/slave
word clock/Superclock /0
TDIF & AES/EBU syn
Word clock/Superclock 1/0; [
video sync (option); TOIF ’
sync; S/PDIF sync (option)

Word clock/Superclock /0
video sync (option); TDIF
sync; S/PDIF sync {option)

N/A
N/A

N/A

MIDI CONTROL

Yes

Yes

Yes

N/A

Yes

Yes

Yes

N/A

Yes

Yes

Yes

Yes




TRACKS /VIRTUAL

TRACKS

8 (expandable)/64

8/256

Variable
unlimited

Variable/
unlimited

Depends on
computer and
cftware of choice

Depends on
computer and
icttware of choice

N/A
1 stereo track

8
10 tracks

10 tracks

Unlimited
16

N/A

321256

32/256

N2

NA
N/A
N/A

N/A

N/A

N/A

Uniimited

VA

NA

N/A

H/A

NA
WA

N/A

Unimited
NA

NA

NA

N/A

NA

NA

o
&
=
(]
=
=
x
=
o
=
3
x

NA

N/A

N/A
NA
N/A
N/A
N/A

N/A

N/A
NA

N/A

N/A
N/A

NA

M
80MHz 56301

Motorola
80 MHz 56301
DSP for mixing

and efiects
processsing

Motorola
80 MHz 56301

N/A
N/A
NA

DREAM 9407

DREAM 9407 |

# OF PROGRAMS

ROM/RAW

N/A

NA

N/A

N/A

N/A

N/A

N/A

N/A
NA

N/A

NA
N/A

N/A

N/A

N/A

N/A

N/A

N/A

NA

NA

N/A

NA

N/A

NA

NA

N/A
NA

N/A

NA
N/A

NA

N/A

NA

N/A

N/A

N/A

N/A

2 MB ROM/
4 MB RAM

! 2m8 ROM/ |
4MB RAM

POLYPHONY /
HULTITIBRAL

N/A

N/A

N/A

NA

N/A

NA

N/A

N/A

NA
NA

NA

NA
NA

N/A

NA

N/A

64'48
w/bundled
Surreal/
Gigasampler
Yes
N/A
N/A

64/Yes

64/Yes

EFFECTS/
DYNAMIC
PROCESSING

Optional

YN

YN

YN

No

NA
N/A

NA
NA

NA

No
N/A

NiA

YN

Y

N/A

No

I

ADDITIONAL

FEATURES

Various format [0 cards for 8X96

MIDI sync

Surround panning; clip-based automation: standard PQ editing
Surround panning; clip-based automation; standard PQ editing
4 mic/guitar preamps;, dual headphone amps; MIDI 1/0/Thru; S/PDIF 1/0

Built-in monitoring; frwnt-pannel +4/-10 switches; 6-segment VUs w/source swilchinq

5.1 surround; CO burning; multiband dynamics; dither/noiseshaping; FFT analysis

Input gain amplifier
Direct digital input from CD-ROM

Direct digital input from CD-ROM

Buitt-in MIDI data filter driver

Sterea input VU meter; phantom powered: insert jacks

Optional terabyte stcrage; networkable; dynamic mix automation; cue sheet print
R.Ed. sync board optional

Includes multimedia drivers; ASIO 2.0 and
Gigasampler drivers; realtime mixing/effects

Incl. Gigasampler LE, Gigapiano, Sound Forge XP, Acid Style, Seer Sureat & more

19" rackmaount mixer with USB interface for Mac or Windows

Includes :nternal/external breakout box; fully routabie I/0

Sample RAM upgradable to 64 MB

Sample RAM upgradable to 64 MB

$6.4%

$893

$15,4%
{turnkey incl. PE
and hard drive)

$12,995
(turnkey incl. PC
and hard drive)

$850

8700

$799

$319

$496

$449

$499
$849

$699 (Studio)
$849 (Studio D)

$6.295

$549

3999

$699-$849
$599
$599

$1,199

$599
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MANUFACTURER
CONVERTER/
BIT RATE

SYNC TYPES
MIDI CONTROL

RESOLUTIONS

ANALOG 1/0
DIGITAL 170
PLUGIN
FORMAT(S)
SUPPORTED
SAMPLE RATE
A/D/A
DIGITAL
RECORDER
(MAX)

TerraTec EWSBAL 2 stereo No Win 1SA X 5-48 kHz 18-bit NA N/A Yes
AudicSystem inputs/outputs
1 stereo mic input
Teralec | SoundSystem | 1 stereo line input; | Coarial and optical Win i PO DiecX | 32,449, ‘ 8/16-bit :  NA N/A Yes
DMX 2 stereo outputs ‘ I anddekHz | 1
Terrales SoundSystem 1 stereo line input, 1 optical output Win PCI DirectX 32,441, 48kHz  8/16-bit N/A N/A Yes
XLerate PRO 2 stereo outputs
Terralec © SoundSystem | Stereo line input; No Win PCI DieclX | Uptod8kHz i 6ot | NA N/A Yes
XLerate stereo mic input; l l |

swilchable stereo i

speaker/tine output

TerraTes SoundSystem 1 stereo ling input No Win PCI DirectX Up to 48 kHz 8/16-bit N/A N/A Yes
Base 2 1 stereo mic input;
swilchable stereo
speaker/line output
Voyetra Pinnacle n Coaxial S/PDIF Win 3.1/95/98/NT |  ISA NA UptodBkHz | 20-bit 20-bit SMPTE; MTC Yes
Project Studio i
Voyetra Montego Il 12 S/PDIF (RCA or optical) = Win 95/98/NT PCI N/A Up to 48 kHz 18-bit 18-bit SMPTE; MTC Yes
Home Studio
Xytar Audio Digital 8/8 i S/PDIF; AES/EBU; ’ Win PCH Proprietary, : 11.025,22.050, 20-bit 16-bit i SMPTE; MIC; 30d; 30nd; | Optional
Mastering System ADAT optical ! DirectX 32,4400, | 2997d, 2997 |
(ADMS32) | 48 kHz !
8 1/0 32 Track ' ! !
Xytar Audio Digital 16/16 S/PDIF; AES/EBU Win PCI Proprietary 11,025, 22.050 20-bit 16-bit SMPTE; MTC; 30d; 30nd; = Optional
Mastering System ADAT opticat DirectX 32, 44.100 29.97d; 29.97ng
(ADMS32) 48 kHz
16 1/0 32 Track
Xytar Aud o Digital 24124 S/PDIF; AES/EBY; Win PCi | Proprietary; l 11.025,22.050, | 20-bit 16-bit | SMPTE; MTC; 30d; 30nd; | Optional
+ Mastering System ADAT optical DirectX 32, 44.100, ! 29.97d; 29.97nd
! (ADMS32) 48 kHz
| 241032 Track
Xytar Audio Digital 32132 S/PDIF; AES/EBU Win PCI Proprigtary 11.025, 22.050, 20-bit 16-bit SMPTE; MTC; 30¢; 30nd; = Optional
Mastering System ADAT optical DirectX 32,44.100 29.97d; 29.97nd
{ADMS32) 48kHz
32 1/0 32 Track
Xytar ADMS32HD 8 1/0 8/8 S/PDIF; AES/EBU; Win PCI Proprietary, | 11.025, 22.050, 24-bit 24-bit | MTC; SMPTE; 30d; 30nd; | Optional
32 Track High ADAT optical DirectX 32, 44300, | 29.97d; 29.97nd
| Defntion 24-it | ; 48,9 kHz | i |
Xytar ADMS32HD 16 1/0 16/16 S/PDIF; AES/EBU Win PCl Proprietary 11.025, 22.050 24-bit 24-bit MTC; SMPTE; 30d; 30nd; = Optional
32 Track High ADAT optical DirectX 32, 44.100 29.97d; 29.97nd
Definition 24-bit 48,9 kHz
Xytar ADMS32HD 24 1/0 241/240 S/PDIF; AES/EBU; Win PCI | Proprigtary, | 11.025, 22.050, L oabit 24-bit ; MTC; SMPTE; 30d; 30nd; | Optional
32 Track High ADAT optical DirectX 32, 44.100, ! i 29.97d, 29.97nd !
Defntion 24-bi | 48,9 ¥z
Xytar ADMS32HD 32 1/0 321320 S/PDIF; AES/EBU Win PCI Proprietary 11.025, 22.050 24-bit 24-bit MTC; SMPTE; 30d; 30nd, = Optional
32 Track High ADAT optical DirectX 32, 44.100 29.97d; 29.97nd
Defirition 24 bit 48,96 kHz
Yaa | OSPFacory 212 RCA 22 S/PDIF or WinSS/9NT, | PCI | Software l Mgk | 00t | 3bi(e | Somwaemadwre | Yes
AES/EBU (coaxial) Mac dependent | and 20-bit | dependent
| ] avallable) | 5
Zetiro Acoustics Ve 1RCA S/POIF optical and Win 95/99/NT) ISA N/A 8-60 kHz 16-bit (D/A) * 20-bit/24-bit | Superclock; word clock No

coaxial; AES/EBU D0S/3.1; Linux

2001 PERSONAL STUDIO BUYER'S GUIDE




TRACKS / VIRTUAL

TRACKS

N/A
NA

N/A

N/A

System
cependent

System
dependent

32/unlimited

32/unlimited

32/unlimited

32funlimited

32/unlimited

32funlimited

32/unlimited

32/unhmited

16/
software-
Cependent

N/A

# OF LOCATE

POINTS

N/A

NiA

NA

N/A

/A

VA

A

Unhimited

Unlimited

Untimited

Un.imited

Unvimited

Unhimited

Unfimited

Uniimited

NA

N/A

=
]
—
=
S
=
[
=
-
o
=
<
=

DREAM 9407
Canyon 30 !
Aureal A3D

Audio

Aureal A3D
i Audio

!

VSpace 3-D
Effect

N/A
Aureal 8830

NA
N/A
NA
N/A

NA
N/A
NA
N/A
NA

NiA

# OF PROGRAMS

ROM/RAM

N/A

NA

NiA

N/A

N/A

=
=

A

NA

N/A

N/A

NA

N/A

N/A

NA

NA

N/A

NA

NA

2 MB ROM/
4 MB RAM

NA
4MB

4MB

1/ MB/3 MB

| Uptods B
NA

N/A

N/A

NA

N/A
NA
NA
NA
NA

N/A

POLYPHONY /
MULTITIMBRAL

64/Yes

64/Yes

320/Yes

64/Yes

32/¥es

128125

NA

N/A

NA

N/A

N/A

NA

N/A

N/A

YN

YN

Yw

YN

No

YN

YN

YN

YN

Y

YN

YN

YN

YN

NA

ADDITIONAL

FEATURES

Sample RAM [pgradable to 64 MB

Includes Digital Orchestrator Pro, wavetable sampler, palch editor/librarian software |

Includes Digital Orchestrator Pro; Roland GS-compliant wavetable daughter card

Incl. 17 monitor, 32-channel mic mixer, CO-R burner,
Jaz drive, MP3 encoder/decoder

Incl. 17* monitor, 32-channel mic mixer, CD-R burner,
Jaz drive, MP3 encoder/decoder

Incl. 17" monitor, 32-channel mic mixer, CD-R burner,
Jaz drive, MP3 encoder/decoder

Incl. 177 monitor, 32-channel mic mixer, CO-R burner,
Jaz drive, MP3 encoder/decoder

Incl. 17" monitor, 32-channef mic mixer, CD-R burner,
Jaz drive, MP3 encoder/decoder

Incl. 17" monitor, 32-channel mic mixer, CD-R burner,
Jaz drive, MP3 encoder/decoder

Inct. 17" monitor, 32-channel mic mixes, CD-R burner,
Jaz drive, MP3 encoder/decoder

Incl. 17" monitor, 32-channel mic mixer, CO-R burner,
Jaz drive, MP3 encoder/decoder

Real-‘ime mixing; 2 card cascade for 32-track playback;

all parameters can be automated

Automatic digital sample rate conversion

$449

§199

899

$460

8299

$7.499

$9,999

$12.999

§15,999

$8.999

§11,99

$149%

§17.999

$495




MINIDISC AND CASSETTE MULTITRACKS

MINIDISC AMR CASSETTE MULTITRACKS

~
W
[—]
=
e}
w
>
=2
<
v
(=]
I*

MANUFACTURER
# OF TRACKS/
SIMULTANEOUSLY
CONFIGURATION
# OF MIC TRIMS
AUX RETURNS

# OF DIRECT
OUTS /INSERTS

MIXER

Fostex X-34 ssette 474 73 14, ) XLR 2 High and low shelving 27 ster 42
ostex X-24 Cassette 44 9 (2 44", (2} XLR 2 N/A N/A N/A
Fostex X-14 Cassette il 42 (2} /47, built-in mic 1 No No No
Seny MDM-X4 MKIl MiniDisc 44 10x4 (10)1/4°; (2) XLR 4 3-band 22 stereo 40
Tascam 414 MKIl Portastudio Cassette 44 8 (8)1/4; (2) XLR; 1 quitar 4 High and low shelving 2R NA
Tascam 424 MKl Portastudio Cassetie 44 82 {414, (4) XLR | 4 3-band w/mid-sweep 2R N/A
Tascam 564 Digital Portastudio MiniDisc 44 122 {12) 14", (4) XLR 4 3-band w/mid-sweep 2R 42
Tascam Porta 02 Cassete 1 22,42 @ = NA NA NA
Yamaha MD4S MiniDisc 44 8xd (2XLR; (2 1/8° 4 3-band 27 42
Yamaha MD8 MiniDisc 8 122 {2} XLR; (10) 14 E 8 3 band w/ mid sweep 2 82

MODULAR DIGITAL n-”l,.lgnnncx;s’v

MIMBISC AND CASSETTE MELTITRACKS

MANUFACTURER
TAPE FORMAT
SAMPLING RATE
FREQUENCY
RESPONSE
SIGNAL-TO-
NOISE RATIO
CROSSFADE

Alesis (X20 20-Bit Digital ©~ S-VHS 20-bi/bx 20-HUx 41, 48 k2 20 H-20 Kz 9748 NA "2
Audio Recorder 32,43 ms
Mesis | XT2020BiDigtal |  S-VHS l 20-bil/126x Aty | 148k 20 H-20 kHz | 1028 | N/A 1,2
| Audio Recorder | ! ‘ | ! 32,43ms
Alesis M2020-8it Digital  S-VHS 24-bibdx 24-bi/128¢ 41, 48 kH 20 Hz-20 kHz D/A; AD NA 5.4ms-1.365 sec
Audio Recorder i
Suks | SueerVEgn | SWHS | ut | st | atewe | 2waee | ADOA | NA | Sdmsldse
| DATope | | ' é i ‘ |
| i i | [ J | i
Tascam DA-88 i 16-bil/64x 18-biBx 11,48 kHz 20 H-20 kHz >92 08 592 08 10-90 ms

Tscam | DATSHR | OWS | 2401 i 24-bit | mtewe | 2wowe | @ | B | wowms




# OF LOCATE

POINTS

N/A

"

2 plus RTZ

N/A

# OF LOCATE

POINTS

10

plus RTZ

)

TOTAL HARMONIC

DISTGRTION

005

N/A

0.007%

004%

TAPE SPEED (IPS)

4 1ps

334 ips

NA

4
3-3/4ips

A
1-7/8 ips

N/A

N/A

CHANNEL CROSSTALK

<-90dB

<0 dB

%0 a8

PITCH CONTROL

RANGE

15

N

£l
2%

N/A

+12%

ANALOG 1/0

Elco, 3CA

XLR; ELCO

25-pin D-sub

RCA
D-sub. RCA

NOISE REDUCTION

{TYPE)

No
dox Type Il
db Type Il

N

NA

Ne
NA

DIGITAL 170

A 1%
optical digita! interfa
Alesis 8-channel
optical digita! interface
Alesis 8-channe
plical digital interfa
ADAT optical;
AES/EBU

TOIF

T-DIF; S/PDIF

FREQUENCY
RESPONSE

Mixer: 20 Hz-20 kHz
der: 40 Hz—14 kHz
Mixer: 20 Hz-20 kHz
tecorder: 40 H2-14 kHz
Mixer 20 Hz-20 kHz;
ecorder 40 Hz-12 kHz

5 Hz-20 kHz
40 Hz-16 kH
40 Hz-16 khz
20 H-20 kHz
40 Hz-12.5 kHz
20 Hz-20 kHz
20 Hz-20 kHz

ONBOARD SYNC

ADAT Sync
ADAT Sync
ADAT; SMPTE/EBU; word clock

video infthru; MTC ¢

Word clock, video, digitat in,
SMPTE in, SMPTE reader/
generator, Sony 9-pin RS-422

Yes (see option:

SMPTE, word clock, MIDI

JOG/SHUTTLE
CONTROL

Ye

S
=
<
&=
b
g
=
=
)
LA
—
=
=
=
3

58 4B
58 dB
NA

>34 4B
85d8
9548
>88 68
60dB
9 dB
9% dB

Auto-punch; auto-record
rehearse mode; loop; track copy
Auto-punch; aut

Linear aux track
SMPTE track, monitor mixer

108 minutes of record/playback
time with standard 120 tape

Internal mixer, Save-o-tape

TOTAL W MONIC
DISTORTION

%
N/A
NA
1 kHz
1% (@1 ki)

1.5% (@1 kHz)
02 1 kHz
0.02

ADA

BRC master remote/synchronizer
ADAT/EDIT PCI Card

Cockpit remote control;
remole meters

Ilers: 54-84 syn

card; IF series dgtt interface

Remotes

$499

$389

Y74

$895

$1399

$2,599

$4,959

$5.500

$5,199

$3.199
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MODULAR HARD-DISC REGORDERS

Boss
Boss

Edirol

Fostex

Fostex

Fostex

Fostex

Fostex

Fostex

HHB

HHB
Korg

Korg
(Otari

Roland

Roland

Roland

Sonifex

Studer

Tascam

LEVELS OF UNDO

# OF TRACKS
# OF VIRTUAL

DPS$12i Digital 12 250 N/A
Personal Studio
DR16 Pro 16 80 1
DPS16 Digital 16 250 N/A
Personal Studio
VSR-880 8 128 999
BR-8 64 1
ED A-6 Digital 8 64 %
Multi Audio
Station
D160V2 16 8 1
D-108 8 16 ‘ 1 l
D824 16 Unlimited
D1624 16 8 Unlimited
VF-16 N/A N/A N/A
VR-800 2 NA N/A l
[}
Genex GX8500 N/A N/A N/A
Genex8000 | NA | NA | NA
D8 400
D16 16 12 999
RADAR Il 24 Unlimited ]
HDR Series
| VS-840EX Digitat 8 64 999
Studio Workstation
VS-B30EX Digital 128 999
Studio Workstation
VS-1680EX Digital | 16 25 999
Studio Workstation
Courier 0
Location Recorder
DAR OMRS 8 N/A 1

MX-2424 24

499 per track 100

2001 PERSONAL STUDIO BUYER'S GUIDE

# OF LOCATE

ANALDG INPUTS

ANALOG OUTPUTS
DIGITAL 1/0

112 (6)1/47 (2} RCA: (2) 1/4 S/PDIF
108 8)1/4 l (16) 14" AES/EBU; S/POIF
116 (2} XLR (4) RCA CA; S/PDIF 110
(6) 1/4 (4174
1062 | 8e2balnced | 8 | steeocoaiopt inou
999 2ling, 2 (2) line/phones S/PDIF out
balanced
N/A 14" mic; (2} RCA S/POIF /0
(2) RCA
3] (8) RCA {16) RCA S/POIF
9 (8)RCA (8) RCA S/POIF
9 QOptional Optiona S/PDIF; optical
9 Optional QOptional S/PDIF; optical
0 (@14 (2XR [LARILY S/POIF and ADAT Optical
NA | NA | NA ADAT oplical /05
! |
100 25-pinDsub | 25-pin D sub S/PDIF, AES, DSD
NA | NA | NA | AESEBU, LR, IEC, 558 Type Il RCA
3 (2)14RCA {4) RCA; S/PDIF optical
1/4 (headphone)
4| (R (6) 18" | (2)ROA: 3) 1 | SIPDIF opical 10
100 © 25-pin Dsub 25-pin D sub TDIF, AES/EBU
1,008 4 4 S/PDIF coax/opt. outs
102 (6)TRS {4)RCA S/PDIF 110
1,064 {2 XLR; 8 S/PDIF 110
6)1/4°
99 Q) XLR Q) XLR AES out
2 optional optional | optionat
100 % % TDIF; ADAT optical; AES/EBU

N/A

SCSI; DVD-RAM

N/A

CD-RW software included
Zip disk built in

Zip

ADAT; DAT, SCSI
ADAT, DAT; SCSt

SCSI; ADAT; DAT

SCSI; ADAT; DAT

SCSI

N/A

Magneto optical; Hard Disc; Syquest

Magneto optical
DAT; SCS!

External hard drive
SCSI; Exabyte; TDIF

ext/removable SCSI

CD-R; CD-RW; ext. SCSI; DAT

CD-R; CD-RW; ext. SCSI; DAT

PCMCIA; ext. drives

SCSI

Travan tape drive, DVD-RAM, SCSI

JOG/SHUTTLE
CONTROL

N/A

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

NA
Yes

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes




CHANNEL EQ

NA

3-band parametric or HS/_S
wiparametric midband

N/A

3-band
3-band

Yes

N/A

N/A

=

No

No

NA

NA

N/A

N/A
Hiflo shelving

Mid/iflo shelving
N/A

3-band

3-band

3-band
N

soft. oplional

No

5
g

TIME-CODE
RATES
# OF EXPANSION

MIDI Clock N/A N/A
W/SPP; MTC
MID! Clock 24,25, 2997
WISPP, MTC, SMPTE, | 29.97d, 30, 30d
RS422 serial TC '
MIDI Clock SPP, Yes /A
MTC, MMC
| MTC, MMC, SPP No 1
MTC master, No No
MMC, SPP
MID} MTC/MMC 1 ‘
(master, siave) |
| 4
MTC (SMPTE optional) 24 25, 29
29d, 30, 300

IMTC(SMPTEoptional)l 8,520 | 2 !

Yes 24,25, 30d, N/A
30d!, 29.97nd/df

Yes 24,25, 30nd, N/A
30df, 28.97nd/at
N/A N/A N/A
[ mrc, Mmc, NA NA
| Foslex SysEx
i |
LTC, Biphase, N/A NA
video, word clock
NA [ Y
MIDI Clock kil 0
MIC; MMC
MTC k) NA |
LTC, VITC, word clock Al /A

! MMC, MTC (master) | 30, 29d, 29, 25, 24!

N/A I

MTC, MMC 30,294,295 24! 1
MIDI Clock
| mic.mmc, | 30,200,29,25,24] 2
MIDI Clock
No No No
Video, word clock, U.25209, | NA
SMPTE, bi-phase, 30, 30d
Sony-9pin RS-422 |
SMPTE, word clock All
video sync, MIDI,

TL-Bus

18-bit/64x

24-bit/128x

24-bit

24-bit
24-bit

20-bit /64x

18-bit/64x

18-bil/64x

16- and 24-bit

16- and 24-bit

16-bit

20-bit/6dx

24-it

20-bit
18-bit

24-bit

24-bit/128«

20-bit/64x

20-bit/64x

20-bit/o4x

16-bit

24-bit

24-bit

|
|
|

SAMPLE RATES

W 32,441, 48 ke
20-bit/Bx 241, |
48.%kH |
24-bi 32,441,

48, 96 kHz
2-bit 32,441, 48 k2
20-bit 4.1 kHz

20-bit/128¢ M1 kH
over sampling

|
20-bit/128x 441, 48kHz
061280 | 441, 48Kz
16-and 2461 | 441, 48and

9 kHz

16-and 24-bit | 441, 48 and

% kHz
16-bi M1k

20-bit/128x { 4.1, 48 kHz
24-i 30-92 kM
20-bit 32-92 kM2
18-bit 44.1kHz
24-bit /64x 44.1kHz
24-bil/128x 3,441
8
20-bit/128x ‘ 32,44.1kHz | Optional
0-bit/28x | 32,441, 48 kHg
20-5it/128x |32‘44.1,48Hz!
| |
16-bit 848 kHz
2-bit 3,441, 48 k2
;
24-bi M1,48
88.2, 96 kH:

Yes

Yes

NiA

No

Yes

Yes

Yes

Yes

Yes

Yes

NA

N/A
Yes

Yes
Yes

Yes

Yes

No

Yes

MAXIMUM
ADDRESSABLE
HARD ORIVE SIZE

0GB

2,048 GB

NA

668
Built in Zip

2168

8GB

868

NA

NA

NA

NA

N/A

NA
4GB

1 terabyte
Unlimited

250 MB

3268

12868

520 MB

1868

2 terabytes

Internal stereo FX processor
CO-R/CD-RW support

SMPTE, MIDI, RS422 inirics; ADAT,
TOIF, AES/EBU 16 ch /0; EQ brd

6-inch diag. tilting display; Q-Link

VS8F-2 card for 2 stereo FX w/COSM
Includes digital mixer with 3 stereo FX

OP-1 expansion board

Batanced I/0; time code;
2.5 GB hard drive

Balanced 1/0; SMPTE interface
2.5 GB hard drive

RS-422 1o support P2 protocol;
24-bit/96 kHz audio

RS-422 to support P2 protocol;
24-bit/%6 kHz audio

32-bit processing and mixing
imports/exports WAV file format

External Zip; intemal hard drive;
376 optical cabies; footswitch

24-channel digital format
converter; AES/EBU /0 card

VS-8408G bag; VS45-1 SCSI exp kit;
DR-20 mic (for madeling)

VS-COR CD rec; VS-880TC
case; SI-80S MTC cnvrtr

CD rec; VS8F-2 FX exp board;
| case; Stand; video ownrs man.
ISDN

8 channels of AES/EBU, TDIF /0

audio )/0; back-up media; remote

$1649

$4.295

$§2,6%

$1.795
8845

$16%5

§2,195

$1,495

$1.795

82,795
TBA

$749
(base)

8495

$6,860
§1.090

$2,39
$24,950

1,395
$2,195
§3.195
$2675

$13,000

83,999
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DIGITAL MIXDOWN MAGHINES

MANUFACTURER

Denon
Denon

Denon

Denon

Denon

Fostex

Fostex
Fostex
Fostex

HHB

Marantz

Panasonic

Panasonic

Sony

Sorv

Sony

Somw

Sony

Seny

Sony

Stucer

Yamaha

| DN-MIOSOR

MasterLink
ML-9600

DMD-1300P }
DN-M2000R

DN-M2300R

DN-M99'R

D15

D26
D30
D5

PDR1000

PMDE50

SV-3800
SV-4100

MOS-JE630
MZR-55CG
PCM-M1
PCM-R300
PCM-R500
TCD-D8
MDS-E11

D424

M08

Hard disk
CD-R

MiniDisc
MiniDisc
MiniDisc
MiniDisc

MiniDisc

DAT

DAT
DAT
DAT

Portable DAY

Portable

DAT

DAT

MiniDisc

Portable

MiniDisc

DAT

DAT

DAT

DAT

MiniDisc

Maaneto
oplical

MiniDisc

SAMPLING
FREQUENCY
PLAYBACK
FREQUENCY

41 48 41,48
882,96KHz 832, 96Kz
|2t e | aiee
441 k2 U1
| 32,441, 48 ke l u1ke
Mk 414
441k M1k
M43k 441,48k

| atece | u1so

M1k M1 48K
2,441, l 41, 48KH2
81
P41, 3441, 48KH
48 kHz
41k U1k
32,441 32,441
48z 48 kHz auto
3,441, 0.4,
48 kHz 48 kHz auto

i

441k Ao
M1k Auto
32,444 Auto
s
.41, Ao
48 Ktz
32,441 Auto
Bk
.41, Auto
48 kHz

441 44k

l 44056, 4.1, l 48 Kz

% ek |

! i
M1k 1k

2001 PERSONAL STUDIO BUYER'S GUIDE

|

|

24-bil/128x

20-bit
16-bit

16-bit

16-bit

16-bit

18-bit

18-bit
18-bit
1-bit

16-bit

N/A

18-bit

18-bit

24-bit

16-bit

16-bit

20-bit

20-bit

16-bit

20-bit

20-bit/64x

N/A

24-bit/128x

| 200
18-

18-bit
18-bit

16-bit

18-bit
| 18
18-bit
1.8

16-bit

N/A

20-bit
20-bit

20-bit
16-bit
16-bit
16-it
16-bit
16-bit
20-bit

20-bit/128

N/A

ANALOG 170

XLR; RCA

RCA
RCA

XLR: RCA

XLR; RCA

XLR

XLR

XLR
XLR
XLR

XLR; RCA

XLR: 1/4°;
RCA
XLR

XLR

RCA

1/8" mini
stereo
1/8" stereo

mini

RCA
XLR, RCA
1/8" stereo

mini

XLR; RCA

XLR

N/A

|

DIGITAL {/0
TIME CODE

LR AES N/A
RCA S/PDIF
S/PDIF; TOSLINK No
RCA-S/PDIF No
AES/EBU: QOotional
RCA-S/PDIF
AES/EBU Optional
RCA-S/PDIF
XLR No
AES/EBU Optional
AES/EBU Yes
AES/EBU Yes
AES/EBY, No
S/POIF {optical)
AES/EBU Yes
RCA-S/PDIF
S/PDIF No
{coax)/XLR
AES/EBU; N/A
S/POIF
(optical/RCA)
AES/EBU: Word clock
S/PDIF
(optical RCA)
S/PDIF (optical) No
Opticat/mini No
7-pin wfopt. cable No
S/PDIF No
AES/EBU No
RCA-S/PDIF
7-pin conneclor No
wjopt. cable
S/PDIF N/A
AES/EBU Yes
N/A MTC

NA

Yes
Yes

Yes

Yes

Yes

No

No
No
No

No

No

Yes

Yes

Yes

Yes

No

Ne

No

Yes

Yes

N/A

No

SEPARATE
MIC INPUT

No

No
No

No

No

No

No

No
No
No

Yes

Yes

No

No

No

Yes

Yes

No

No

Yes

Yes

Yes

WRITE/ READ

SPEED

4x/8x

NA

NA
NA
N/A

Real-time;

112 speed
N/A

N/A

N/A

NA

NA

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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Scsi

No

No

NA

NA

No

No

N
Na

No

No

No

No

No

No

No

No

Ny

SCS-2

TRANSPORT
DISC LOADING

Front-loading
CO-R drive

Motor riven
Manual

Motor driven

Motor driven

Manual

Drawer

Drawer
Tray
Tray

Manual

Top load

N/A

N/A

N/A

NA

N/A

N/A

NA

N/A

N/A

Motor

N/A

N/A

No
No

No

No

Optional

No

No
No
No

No

No

No

No

No

No

No

No

No

Ne

N/A

Proprietary
(SADIE
compatible)

No

DISC-AT-ONCE

Yes

NA
NA

N/A

NA

NA

N/A
NA
NA

Optional

N/A

NA

NA

N/A

NIA

N/A

NA

[ NA

NA

NA

N/A

FREQUENCY
RESPONSE

20 Hz-20 kHz

4 H-20 kHz
20 Hz-20 kHz

20 H-20 kHz

20 H2-20 kHz

20 Hz-20 kHz

20 Hz-20 kHz

20 Hz-20 kHz
20 Hz-20 kHz
20 Hz-20 kHz

20 Hz-22 kHz

20 H-20 kHz

10 Hz-22 kHz

16 Hz-22 khz

5 Hz-20 kHz

15 Hz-20 khz

20 H-20 kHz

20 H-20 kHz

20 Hz-20 kHz

20 Hz-20 kHz

§ H-20kHz

20 Hz-20 kHz

20 Hz-20 kHz

SIGNAL-TO-
NOISE RATIO

13d8

>105 8B
>9%2 d8

>92 d8

>92 4B

9248

90 d8
9248
9248

90 a8

85dB

92 48

>92 d8

>96 B

>96 dB

N/A

>%0 dB

>90 dB

>%0dB

% d8

96-120 a8

9 dB

TOTAL
HARMONIC
DISTORTION

0.002%

0.02%
0.02%

0012%

<0.012%

0.02%

0.05%

0.05%
0.05%
NA

<0.015%

0.05%

0.007%

<0.007%

N/&

NA

0.008%

<0.06%

<0.06%

<0.008%

N/A

NiA

0.012%

Playlists; editing; CD24; audio CD

Includes wireless remote

Hot starts; A-B loap; pitch +/
8% jg/shitl; instnt strt cue to music

Extrnl sync; hot-start option;
RS232/422; PC kybrd cntst

Ext sync; hot-start opt; RS232/422
stndrd PC kybrd cnctr

Hot start; shock memory; undo/redo; RS232/422:
DN-M391RM version offers enhanced On-
air and production features

Parallel port; time code w/video ref
RS422 rack optional

Sprt audio chans and varispeed over RS422 port
LED scrn; sprt audio chans/usr presets
Supplied infrared remote

Time-code vsn; mstr sync module &
hdphn matrix options

Smolng-francy cnvrtr; phant pwr,
audio buffr; dual mono re¢

Rmt cntrl; opt hard-wired cntr!

Remote control

Sming-freq cavrir allows dir rec
from dgt! srcs (48 kHz/32 kHz)

Editina/song srch: datl smol-rt cnvetr;
hdphey/rm; auto-imtr

Adjustable level-sync; AGC/limiter circuit
20-bit A/D with Super bit-mapping
20-bit A/D with super bit-mapping;

40.D. motor transport

Hiah speed search/cue; auto-limiter; back-lit LCD

Parallel and serial (RS-232C) control ports; included
wired/wireless remote; sequential playback bus

Cut and paste editing

{

$1,699

$699
$999

$1.9%9

§1,999

$22%

$3,19

$7.995
$10,995
$1,029

§6,995

$1.399

81,69

$2.650

$399

$1,000

$955

$1,695

$899

$870

$6.000

$1,399
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[1ANUFACTURER
RECORD FORMATS
ANALOG 170
DIGITAL 170
SAMPLING RATES
DISC AT ONCE/
TRACK AT ONCE
INDIVIDUAL TRACK
MANUAL TRACK
INCREMENT

AUTO LEVEL
RECORD MUTE
TRACK NUMBERING
SAMPLE RATE
CONVERSION

RECORD

Fostex CR-300 CD-R CD-RW ~ RCA; XLR S/PE%FS(/%;Jcal), 441 kHz N/A /A N/A N/A N/A N/A Yes
HHB |  COR850 | AudioCD-R; | RCAXLR IS/PDiF{oplical) r Migg YN ; Yes i Yes j A SO SRt VeSO e
. CDRW | AES/EBU . i | | ! ; |
Marantz Professional CD-R XLR:RCA S/POIF 12-56 kHz YN Yes Yes N/A N/A DAT Yes
CDR630 CO-RW (RCA, optical) D reader
Microboards | AudioWrite Pro ' CD-R } RCA | No ] M1z | NA I N/A N/A i No 3 NA 1 NA Yes
Microboards ~ Copywriter A2D CD-R RCA No 441k N/A N/A NA NA N/A N/A No
Philips | 200W Mini Shetf | Audio CO-R, | 11 'SPOIF(RCA) | 12-56kHz | Yes | Yes | Yes [ oYes & Y | ¥es Yes
| Sysemwih + &CD-RW | | ! i { { softmute | |
integrated Audio | i | | { i
CD Recorder ! ' | ! | { | |
Philips Dual DeckAudio ~ Audio CD-R 112 S/POIF 12-56 kHz Yes Yes Yes N/A Yes, Automatic or Yes
CD Recorder & CO-RW {RCA, optical) soft mude | via manual
increment
Philips Inlegraled | AudioCDR | 1/t | SPOIF | 1254z | Y & e | Yes [ Y § Yes, {Auomaticorj Yes |
3 CO-Changer/ &CD-RW | | (RCA. optical) g i | soft mute | via manual |
CD Audio Recorder ' ! i i | | increment ;
Philips Mini 100W Audio CD-R;  1/1 (I micin) = S/POIF (RCA) = 12-56 kHz Yes Yes Yes Yes Yes, Yes Yes
Shelf System CD-RW soft mute
with integrated
CD Recorder
Phifips Pemum | AudioCO-R | IXLRM | SPOIF | 1256kHz [ Yes | Yes Yes [oNA D e Yes | Yes |
Audio |  CD-RW . (RCA. opticat) 1 i | ! softmute | ‘
CD Recorder | : { | | |
Philips Single Deck Audia CD-R 11 S/PDIF 12-56 kHz Yes Yes Yes N/A Yes, Automatic or Yes
Audio CD CD-RW (RCA, optica) sotmute | via manual
Recorder increment
TASCAM CO-RW2000 ! AudioCD-R. | XLR:RCA | SPOF | 4d1z | Noves ! Yes Yes, or automaic Yes o Yes | Auoor Yes
i CDRW | | {RCA, optical) : ! f } | manual
TASCAM CD-RWT700 AudioCO-R; RCA S/PDIF 4.1 kHz NofYes Yes Yes or automatic Yes Yes Auto o Yes
CD-RW (RCA, optical) manual
Yamaha CDRIOOC | AudioCO-R; |  XIR | AES/EBU; | 30-50kHz | NA L Yes Yes No [ Yes | Auoor Yes
‘ | Co-Rw | | SPOF ! l | , g | manual

2001 PERSONAL STUBID BUYER'S GUIDE




SERIAL COPY
MABAGEMENT

Yes
Selectable
No

N/A
NA
Yes

Yes

Yes

Yes

Yes

Yes

Yes/defeatable
Yes/defeatable

Yes/defeatab e

-

-
=
-
]
=
=2
e
=
&
b
«

Yes
Yes
NA
Yes

N/A
Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes

ERROR
REPORTING

N/A
Yes
N/A

Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

No

r

HEADPHONE

Yes
Yes
Yes

Yes
Yes
r Yes

Yes
Yes

Yes

Yes
Yes

Yes

Yes

Yes

No
No
Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes

gt g

No
No

Yes
Yes
N/A

N/A

N/A

N/A

N/A

N/A

No
No

No

{

DIMENSIONS

3U rackmount
2U rackmount
N/A

x4
17x106x9.8
10.4x12.2x 132
{set):
9.4x12.2x98
{speakers)
17.1x3.46x122

17.1x5.6x145

10.4x12.2x13.2
{set); 9.4x12.29.8
(speaker)

17 1x3.46x12.2
17.1x3.46x12.2

193912.3
19x39x12.3

193 5x14.63

WEIGHT (LBS.)

N/A
NA
N/A

105
1m7
485

168

485

99

8.82

145
138

176

ADDITIONAL
FEATIRES

Built-in data back-up
Timecode; adjustable auto-stop delay
44.1 kHz SRC bypass

Direct PC interface; MP3 download software inc.
Micraphone input
Automatic volume equalization

Mic input; aulomatic equalizing of volume levels

Automatic volume level equalization

RAM butfer; digitat fade-in/out, word clock

24-bit A/D and D/A; adjustable digital gain

Accepts external word clock input
Apegee UV22 equipped)

$1,3%
$1,248
$79

$649
$2.6%

$450

$500

$500

$1,128
8654

$1,795




SEQUENGERS (MIDI AND DIGITAL AUDIO
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MANUFACTURER
SIMULTANEOUS
MIDI TRACKS
MAXIME CLOCK
RESOLUTION (PPQN)
QUANTIZATION
SEQUENCING
SYSEX EDITING
# OF AUDIO
TRACKS

Cakewalk 10 Audio Win 95/98/NT 6 480 Swing; percentage; Linear Track; console; audio; multitrack Yes Yes Yes 2%
groove piano roll; staff; temp
Cakewalk Guitar Studio  ; Win 95/95/NT 25 | 480 Swing, percentage, Linear | Track; console; audio; piano | Yes Yes Yes 16
groove foll; staff; temp; studio wae
Cakewalk Home Studio ~ Win 95/98/NT 25% 480 Swing {real-time, offline Linear Track; console; audio; piano roll/ Yes No Yes
input); percentage cntrlr; staff; studio ware; SYSEX
Cakewalk Metro Mag 9 %0 Swing; percentage; | Paltern based | Tack view, graphic edilor: integrated | Yes Yes Yes 64
groove onlinear :  audio/MIDAvelocity/cntrli/pitch
Cakewalk Guitar Tracks Win 95/98 No N/A N/A Linear Audio Yes No Yes 8
Emagic LogicAudio | Mac/Win98 | Unlimited = 960 ! Input; oulput; swing; groove Linear; ¢ Piano foll; event fist; notation; Yes No Yes 4-24
Silver 4.2 pattern steren sample editing
Emagic Logic Audio Mac/Win98 * Unlimited = 960 Groove; swing; percentage Linear List, score; matrix (piano roll), Yes Yes Yes Uplo64
Gold 4.2 range; length; flam; velocity | pattern, folder | hyper edit; environment; more
Emagic LogicAudio  : Mac/Win98 = Unlimited @ 960 | Groove; swing; percentage; Linear; ; List; score; matrix (piano roll); Yes Yes Yes Upto 128
Platinum 4.2 range; length; flam; velocity ~ pattern, folder | hyper edit; stereo sample editor;
1 1 environment editor
Emagic MicroLogic MacWin 98 Unlimited | 960 Normal; swing Linear List; score; matrix Yes No Yes 16
AV42
FASoft n-Track Studio | Win 95/98/NT | Unlimited ; 480 N/A N/A Timeline, piano rolt Yes No Yes Unfimited
Mark of Digital Mac Unlimited  Unlimited Input; output; swing; Linear Track overview; graphic; drum Yes Yes Yes Uniimited
the Unicorn Performer 2.7 groove; humanize pattern editor; event list; notation
Mark of FreeStyle Mac/Win Trackless | 960 Straight; offset Linear; loop Piano rolt; notation; No Yes Yes 0
the Unicorn {Mac/PC) event fist (2.3)
Mark of Perfoimer 6 Mac Unlimited = 480 Input; output; swing; groove; = Linear, Graphic; event list; notation Yes Yes Yes Upto8
the Unicom humanize; Grooweditor . paftern; chunk
Midisoft Studio Recording Win 95 Unlimited | 1000 Percentage Linear Notation; MIDI list Yes Yes No 8
Session 10
Musicator Musicator Win 3.0 - Win 3.1/95 255 480 Swing; percenlage Linear Track/passage/bar; roll view; Yes Yes Yes
notation; audio; eflects
Personal " Personal Compaoser | PC 81644 | 1024 Note-on, Note-off Linear Page, scroll, split-screen Yes No No NA
Composer
PG Music Band-In-A-Box  Win 3.1/95/ 12 120 Swing; percentage; Chordprog ~ Chord; staff/staff roll nota; style No Yes Yes
98/NT; Mac randomize & style sel edit; Style Maker; MIDI chans
PG Music PowerTracks Pro  Win 3.1/95/NT 8 90 :  Swing; percentage; Linear,; step Tracks; audio; mixer; events; Yes Yes Yes Upto 48
randomize bars; rofl notation; SysEx editor
Roland MC-50mkll Roland 8(32¢chan) % Grid Linear/step Track; event No Yes Yes
S-MRC
Roland MC-80 Roland  ; 16(32chan) | 480 Grid; groove; shuffle Step/real; Track; event No Yes Yes 0
MRC-Pro pattern/linear
Steinberg Cubase Win 95/98 Unlimited = 384 QOver; note on Linear Key; list; score; drum; logical Yes Yes Yes Upto 9%
VST/4 3.7 interactive; analylic;
freeze editable; groove
Steinberg Cubase Mac Unlimited | 1920 Over; note on; Linear Key; list; score; drum; Yes Yes Yes 96/64
. VST/4 44/ interactive; anaiytic, logical; controller
VST 41 freeze editable; groove
Steinberg Cubase Score Win 95 Unlimited ~ 384 QOver; note on Linear Key, list; score; drum; logical Yes Yes Yes 64
VST 37 interactive; analytic
treeze editable; groove
Steinberg Cubase Score Mac Unfimited = 1920 Over; note on; Linear Key, list; score; drum; Yes Yes Yes 64
VST 4.1 interactive; analylic; fogicat; controller

freeze editable; groove
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INTEGRATED
£4101/AUDIO
EDIT SCREEN

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

No

Yes

No

Yes

No

No

Yes

No

No

Yes

Yes

Yes

Yes

»
&
E
=
=
2

32-bit; real-{/me stereo FX
32-bit; real-time stereo FX
32-tit, real-time stereo rvrb; chrs
Real-time; stereo
(para £Q, chws, flngr, dly, rvrb, trml)

Defay, EQ: chorus
21 nalive effects

32 native plug-ins

40 nalive plug-ins

6 native plug-ins
Reverb, echo, pitch-shift, chorus
e-Verb; preamp-1; lim/comp;
Sonic Modulator, auto-pan
N/A
EQ; dyn; chrs; fing; dly;
phase shitr; auto-pn; ech; trml
Dly; echo; chrs; ingr; EQ
N/A
NA
N/A
Comp; gate; dist: rvrb; echo;
chrs; fingr; fing mod; trem
N/A
NA

Reverse; ptch shit; EQ; varispd;
chrs; dly; rvrb; pan; fuzz

4-band EQ; rvib; chrs; dly,
pan; tuzz; spatial; more

Reverse; pich shit; EQ;
chrs; dly, rvrb; pan; uz

4-band EQ; rvrb; chrs;
diy; pan; fuzz, spatial

DYNAMICS
PROCESSING

No

No

No

No

No
Yes

Yes

Yes

Yes

Yes
Yes

No

Yes

Yes

No

No

No

Yes

Na

Ne

Yes

Yes

Yes

Yes

AND EXPANSION

COMPRESSION

TIME

Yes

Yes

Yes

No

Yes
Yes

Yes

No

A
Yes

No

No

No

No

No

No

No

No

Yes

Yes

PITCH-SHIFT

TYPe

Format

Yes

Basic

NiA

N/A

Traditional

Formant; trad.

:Formant; trad.

N/A

NA

Formant

None

None

Traditionat

N/A

RTC

N/A

No

N/A

NA

Traditiona

Formant

Traditional

Traditional

SAMPLE-RATE

CONVERSION

No

No

Yes

No

Yes

Yes

Yes

Yes
Yes

No

No

Yes

Yes

No

No

Yes

No

No

Yes

Yes

Yes

Yes

DSP PLUGIN
FORMATS

DirectX
DirectX
DirectX
VST, Premiere
NA
VST; DirectX;

Emagic
VST, DirectX;

Premiere; ASuite

TOM; VST,
DirectX;
Premiere;

ASuite; Emagic

N/A
DirectX
TOM; MAS;
Premiere
N/A
MAS
N/A
N/A
NA
N/A
Proprietary
N/A

N/A

VST, DirectX

VST

VST, DirectX

VST, DirectX

AUDIO-TO-MIDI
CONVERSION

Yes

No

No

No

No
No

Yes

Yes |

No

No

No

No

No

No

No

No

N

No

Ne

No

No

EXTRACT TIMING

Yes

No

No

No

No
Yes

Yes

Yes

No

No
No

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

FROM AUDIO

Sppris 24-bit/96 kHz, AV, MPEG, QuickTime
RealMedia, encode to MP3, Audio X support

Spprts tab; virtual fribrd; MIDI gtr gltch fitr; MIDI FX;
Rofand GR-30 cntrl pni; StudioWare; SMPTE/MTC

Spprts AVI, MPEG, QuickTime, RealMedia; vector autmin
MIDI FX; StudioWare

Rhythm Explorer; Note Spray; spris: QuickTime,
OMS, SMPTEMTC, ASIO, import MP3's

Drag and drop drummer, Slowblast, tuner

Load Logic/Logic Audio files;
import Logic/ Logic Audio Environ templates
Spprts ASIO, Audiowerk8/2,VS380/880EX/1680, more
real-time MIDI edtng; Emagic plug-ins

Spprts TOM/DAE, ASIO, Studl/0, Roland VS,
1212, CBX, AV, Akai DR8/16, 24-bil/96k;
xades; 90 scrn-sets; 500 key/MIDI cmnds

ASI0 2.0, Audiowerk8/2
Direct /0, MME/ Mac AV, Real-time seq edit

Supports Win 2000

MIDI time stamping; MAS plug-in autmn;
24-bit wavetorm editor; spprts QuickTime

Sense tempo; note-spelting algorithms;
step sequencing
QuickTime support; Unisyn; cstm consoles for
Roland VS-880; window sets; WYSIWYG notation editing

Muttisequence playback; articulation mrks; more

Notation; tmt-pni entrls for GS;
XG; SC-88 PRO FX; Ing file ams w/Win 95

Transpose, copy to WP and DTP apps

Automatic soloing & songwriting;
international language

Spprts MID, .KAR, WAV, MP3, any Win comp format,
intrernational fang; quitar tuner.

2 MID! outs

Dir frm disk plybck; exp arpegg; RPS;
music-1; 2 foolswitches

Up to 24/96k audio; proscoring; VST instruments
import REX and Mixman files;studio module; cue trax

Up to 24-bit/96K; VST instruments: import REX files;
score VST w/pro scoring features

Pro Scoring; VST instruments; import REX and
Mixman files; studio module; cue trax; arpeg

VST Instruments; import REX; style trax

$429-8529

$249

$129

§249

$6¢
299

$4%

$798

$99

$35-855
$795

$19%

4%

$150

$23%

$69-8199

$88-5249

$29-$49

8§79

$1.296

§799

$543-8793

§399




SEQUENCERS (MIBI AND DIGITAL ABOI0)

SEQUENGCERS (MIDI AND BIGITAL AUDIO

MANUFACTURER
SIMULTANEOUS
MIDI TRACKS
MAXIMUM CLOCK
RESOLUTION (PPON)
QUANTIZATION
TYPES

Steinberg Cubase VST 3.7 Unlimited

Over; note on,

groove

Mac
PC Win 85/98

Cubasis AV
Cubasis VST

Steinberg
Steinberg

64(x16) | 384
384 6

Win 98/
NT 2000

Hardware 16
Step Sequencer

Win 3.1/95/
NT40

Win 3.1/95/NT

Steinberg Nuendo Unfimited | N/A

Technosaurus CYCLODON N/A N/A

Digital 1920
Qrchestrator Pro
WinJammer
Professional
Version 5.0

RM1x

Voyetra Unlimited

WinJammer 25 960

Hardware
sequencer

XGworks 3.0 PC

M-.ONE

DUAL EFFECTS PROCL

BEHIND THE EXTERIOR OF THIS GOOL REVERB
- lie more than 20 ycars of know how & experience
in supplying solutions for demanding audio professionals.

SSOR

MAIN FERTURES
20 incredible TC effects:
Reverb, Chorus, Tremolo,

Dual-Engine™ design

24 bit A/D-DJA converters
Pitch, Delay, Dynamics... » S/PDIF digital 10, 44.1-48kHz
Analog-style User Interface 1/4" Jacks - Dual 1/0

Presets: 100 Faclory/100 User  » 24 bit internal processing

MULITITAP R

BASED ON THE CLASSIC TG 2290 DELAY
- TC introduces direct tap-in of actual rhythmical patterns as
well as control of exact number of repeats and their duration.

'L

h

,;'\ ‘j‘<

MRAIN FEATURES
Multitap Rhythm Delay

» Absolute Repeat Control
Up to 10 seconds of Delay

» Presets: 50 Factory/100 User

» 24 bit A/D-D/A converters

> S/PDIF digital I/0, 44.1-48kHz
1/4" Jacks - Dual 1/O
24 bit internal processing

Program auto

NiA

Intensity; sensitivity;
offset; insidefoutside range
Swing; groove; input;
variable strength

Grid; percentage; groove
templates

Strength; sensitivity; swing
gate; velocity

SYSEX EDITING
# OF AUDIO
TRACKS

SEQUENCING
METHOD

Key; list; score; drum; logical

Linear Key; list; score 8

Linear Key; list S 64

Linear Key, EDL: pool; sample 128

editor; surround

NA NA

16 step

Unlimited
(hrdwi-dep)

None

Linear Graphic cotrlr editor; MIDI mxr;

multitrack, notation; conductor

Piano rofl; event list
score; drum view

Linear

Step; teal,
pattern; linear
Step; real
pattern; lingar

Event; track; pattern chain

Track view; piano roll
staff, drum; event list

AY YOU WANT TO_..

Run two of the best sounding Reverbs or other quality
effects simultaneously, without compromising sound
Have more flexibility to create cool quality effects
Have instant control of all vital parameters right

at your fingertips

Shortly put: Get right down to the business of making
music instead of wasting time programming

YBU MUST CHECK OUT THIS MAGHINE INSTANTLY!

»

3

»

IX UNIQUE DIRECT-AGGESS FERTURES. ..

SPATIAL - Experience extra wide delay with a single keystroke
PING-PONG - Pick any of five patterns and set the relationship
between Panning speed and Delay tempo

REVERSE - Reverse Delay with the flick of a key

DYNAMIC - Set release time and threshold to let the Input signal
control the level of Delay - keeping everything nice and tidy
CHORUS - Or perhaps you prefer Flanger? Hit one key and
you've instantly added it to your Delay

FILTER - Increasc filtering as repeats decay




INTEGRATED
MIDI/AUDIO
EDIT SCREEN
AUDIO EFFECTS
DYNAMICS
PROCESSING
COMPRESSION
AND EXPANSION
PITCH-SHIFT
TYPE
SAMPLE-RATE
CONVERSION
DSP PLUG-IN
FORMATS
AUDIO-TO-MIDI
CONVERSION
EXTRACT TIMING
FROM AUDIO

TIME

Reverse, ptch shit; EQ S itiona VST, DirectX VST instruments; import REX and Mixman f

2-band EQ; rvrb, dly 0 N/A QuickTime; MID! clock sndjrcy; 30 staves of notation

ds per channel Standard VST, DirectX VST instruments included; Master Unit; CD burning
] ] mp3 export, REX import, Mixman trk import

Chorus, delay, rever; Formant VST, DirectX Surround sound built in; EDL; unlimited undo with history
panning, fuz;, spacial VST Instruments; import OMF files; import REX frles

N/A Knobs N/A Analog 16 Step Sequencer
EQ; dly Traditional NA Mixdovm, export to ACM-compat, export to any avail codes

NA ( NA

Reverb x11, Chorus x 11 N/A N/A NA D NA 654 normal voices; 46 drum kits; 35 FOD; SMF
Variation x 43 compatable; 8 realtime corirol knobs w/ 16 parameters

Hardware depende ) Via software Propietary ~ Yes  Programmable Guitar arranger; auto arranger; XG editor
W (hardware) Joice to score, muliple notation for

t.c. electronic

WL TIMATE SOUINED MACIH NN &

DENMARK » PHONE: + 45 8742 7000 » USA > PHONE: (805) 373 1828
INFO@TCELECTRONIC.COM » WWW.TCELECTRONIC.COM




ANALSG MIXINE CONSOLES

ANALOG MIXING GONSOLES

MANUFACTURER

Alesis

Alesis

Allen & Heath
API
Ashly Audio

Behringer

Behringer

Behringer

Behringer

Behringer

Behringer

Behringer

Behringer

Behringer

Behringer

Behringer

Behringer

Behringer

Carvin

Carvin

Crate

Crate

Studio 32

Studio 24

Studio 12R

GS 3000
7600
MX-508

Eurodesk
MX9000

Eurodesk
MX8000A

Eurodesk
MX32824

Eurodesk
MX2442A

Eurorack
MX3242X
Eurorack
MX2642A

Eurorack
MX2004A

Eurorack
MX1604A

Eurorack
MX802A

Eurorack
MX6024

Pro Mixer
DX100

Pro Mixer
DX500 TBA

Pro Mixer
DX1000

Studiomate
(800
CSM8

CSm12

CONFIGURATION

MIXER

16x4x2; 4002

16x4x2; 122

142

24 or 32x8x2
x4
8x2

2482

2x82

24x8x2

24x8x2

14-input 4-bus mixer

24x4x8

20 Input Alt

4-Bus Mixer

16 Input Alt.
4-Bus Mixer
8 Input 2-Bus Mixer
6 Input 2-Bus Mixer

x

8

16x2
Bxx1
8x2x1

12x2x1

MIC INPYTS (XLR)
LINE INPUTS

8/28

814

24/32
Mic XLR; 1/4
8/8

2404

24124

24724

16/16,
stereo inputs

6/8

8/8 , 4 stereo
channels

8/8;4
stereo channels

444
stereo channels

442
stereo inputs

2,2
stereo channels
13
i
210
8/16
8/8

8/

1212
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# OF INSERTS/
DIRECT OUTS

=)
>

8/8

mn
an
8/8

24124

2414

24 mic

20 mic

24 mic

10/8

8 inserts

NN

NN

N/A

NA

NA

N/A

8/8

1212

~
173
a
=
b1
3
>
=]
=<
[vey
=
*

RETURNS / TYPE

64/2
4 sends
22114

6/6

6/6

8/4

m

6/4

2R

NA

n

28
54/ 114
42

4R

# OF BUS
OUTPUTS /TYPE

4" TRS High/low shelving
2 High/low shelving
NA High/low shelving
8 4-band
N/A HP/LP filters
N/A 3-band
w/sweepable mid
4-band
4-band
parametric

3-band parametric

4 3-band
parametric
214 3-band
4 3-band parametric
N/A 3-band
parametric mids
N/A 3-band
parametric mids
N/A 3-band
/A 3-band
3-band
3-band
3-band
{2) 1/4°; (2) RCA 3-band
(3) XLR 3-band w/mid
2XLR; 1/4° 3-band
2XLR, 1/4 3-Band

+-05d8

Yes
+-0.5d8

Yes

Yes

Yes

Yes

Yes

Yes

NA

N/A

N/A

N/A

Yes

No

Yes

Yes

SOLO-IN-PLACE

Yes

Yes
Yes

No

1es

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

N/A

PR

PFL

PFL

No
No

PFL solo /
mono

PFL solo
mono

FREQUENCY RESPONSE

20 Hz-50 kHz

20 H2-50 kHz

20 Hz-50 kHz
+-05d8

20 Hz-20 kHz
30 Hz-20Khz

20 Hz-20 KHz
+0/-508

20Hz-40kHz

=<1

+-1d

20 Hz-40 kHz
-1dB

20 Hz-40k Hz
+- 108

20 H2—40 kHz
+-1d8

10 Hz-60 kHz

20 Hz-40 kHz
+- 188

20 Hz-40 kHz
168

10 Hz-60 kHz
+-30dB

10 Hz-120 kHz
+-308

10 Hz-60 kHz
+-308

10 Hz-80 kHz
+/-3dB

10 Hz-60 kHz
+#-308

10 Hz-100 kHz
+-308

20 Hz-20 kHz
20 Hz-20 kHz
20 H2-20 kHz

20 H-20 kHz



SIGNAL-TO-
NOISE RATIO

%0d8

%0d8

9048

N/A
128 dB
-90 dBu

>129.0 dBu

>129.0 dBu

129008

>124.5 dBu

-112a8

-129.0 dBu

129.5 dBu

1136 dB

129.5 dBu

-129.5 dBu

1588

1548

1548

90dB
90 d8
54 dB

948

TOTAL

HARKIONIC
DISTORTION

DYNAMIC RANGE

0.0025%@ 1 kHz 108 dB
| i
0.0025%@1 kHz i 10848
.005%@1 kHz 10808
0.006% N/A
0.05% N/A
0.05% -128 dBu
0.007% 12508
0.007% 12508
0.007% 12508
0.007% 12508
0.007% N/A
0.007% 12508
0.007% 1258
0.007% 12508
0.007% 12508
0.007% NA
0.004% N/A
0.002% N/A
0003 N/A
<01% 10408
009 104 4B
<0.1% N/A
0.1°% N/A

E
"
(]
(=)
s
o
-
[~
=
=
=
=
(X

(@ 1 KHD)

>80 dB

>80 dB

>85d8

<-100 dB
N/A
-85 8

9508

9% dB

-05d8

%dB

95 dB

-95d8B

-35d8

-9508

-35 48

N/A

N/A

N/A

N/A

N/A
NA
-0 d8

-70 d8

PHANTOM POWER

Global

Global

Global

| Yes {per chan)

48V

Yes

48V

48v

48v

48v

48v

48v

48v

48v

48v

No

No

No

Yes
Yes

4V

8Y

TALKBACK/ ONBOARD

OSCILLATOR

NN

NN

NN

YN

N/A

YN

YN

YN

YN

NN

NN

NN

NN

NN

NN

NN

N/A

N/A

DEDICATED
2-TRACK
RETURNS

Yes

Yes

Yes

N/A

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

N/A

NA

Inline monitor w/FX and control room sections

Intine rronitor w/FX and control room sections

Rackmount; head/contro! room outs

Units stack to build 4-buss console/sidecards

Rackmount

24 inputs with 2-band EQ; built-in meter bridge

24 inputs with 2-band EQ; meler bridge option

7-band master graphic EQ; 24-bit digital FX

Rackmount kit included

Alternate 3/4 bus; rackmount kit included

Altenate 3/4-Bus; rackmount kit included

Punch buttons for creative mixing

Loopable internal 12-second digital sampler

Talkover mic function; remote start buttons

Low-noise toroid transformer
24-bit digital FX; 9-band graphic EQ
Balanced XLR & 1/4” outs; PFL output

Balanced XLR & 1/4" outs; PFL output

DIMENSIONS

17.5x16.5¢6

15x17%4.25

19¢6x5.25

N/A
]
19.0x5.25x9.6

86x3729.5

5.5x37x29.5

44

4x28.5x18

16.06x15.0963.125

6x19x14

3.5x16x15

35x16x15

3x9x106

1.3x6.3x8.2

8x10x2.75

14116

6x17.56

16x12x3
1414535
20.25x4.25

25.13x4.25

$1,149

$799

$449

$6,995-6,9¢

$2.9%
$1519

$2,199

$1,399

$999

$1.149

$459

$349

$149

$99

$119

$229

8679

8500
$480




ANALOG MIXING CONSOLES

ANALOG MIXING CONSOLES

MANUFACTURER

Crate

Crate

Crate

D&R

D&R

D&R

Geoftrey Daking
Geoffrey Dking

Mackie Designs

Mackie Designs

Mackie Designs

Mackie Designs

Mackie Designs

Mackie Designs

Mackie Designs

Mackie Des.gns

Mackie Des gns

Mackie Designs

Mackie Designs

Mackie Designs

Mackie Designs

Mackie Designs

82

MIC INPUTS (XLR)

CONFIGURATION
LINE INPUTS

MIXER

CSM16 16x2x1 16/16
(CSM24 245201 2424
CSM1402 18x2x1 6/18
QOrion X 24x16x2 24
24 L-C-R mods
Vision 32 32812 kY
Vision 8 Bxdx2
2981 Mixer 6x2 114° line
1112 Sidecar 81in, 8 Bus Mic/line XLR

16.8/24.8/32.8 162413282 16/24/32

CFX 12 12602 12/4
CFX 16 16x4x2 16/4
CFX20 20042 16/4
808S Povered Mixer 102 10112
408S Poviered Mixer 10x2x2 1012
808M Powered Mixer 1022 10112
408M Powresed Mixer 0x2x2 10112
406M Powered Mixer 822 6/
1604 VLZ Pro 16xdx2 16/16
1642 VLZ Pro 16x4x2 10/16
1402 VLZ Pro 14202 6/14
1202 VLZ Pro 12212 42
SR24.4VLZ Pro 2x4x2 20/24

2001 PERSONAL STUDIO BUYER'S 6UIDE

# OF INSERTS/
DIRECT OUTS

1616

24124

6/0
4824

332

8/8

NA
N/A

16724/32

8/8

1212

16116

16/8

8/8

6/6

44

20120

~
o
a
=
i
»
>
=
C-4
"
o
I*

RETURNS / TYPE

4

42

8/8

8/8

4

=

1 TRS

6 mon/6 ster

4f2/TRS

42/TRS

412/TRS

22/TRS

22/TRS

2[2(TRS

6/8/TRS

4f8/TRE

2/ATRS

2/4/TRS

OUTPUTS / TYPE

# OF BUS

2XLR; 14

2XR 18

None

16

8/+ 4/-10 dBv

8/+ 4/-10 dBv

214

4/TRS

4IRS

4IRS

None

None

None

None

None

4TS

4/TRS

2/TRS

B/TRS

3-8and

3-Band

3-band
4-band

4-band

3-band

N/A

4-band whigh &
low pass filters

4-band + low cut filter

3-band; 9-band
stereo graphic

3-band; 9-band
stereo graphic

3-band; 9-band
slereo graphic

3-band fixed,
9-band graphic

3-band fixed;
9-band graphic

3-band fixed;
9-band graphic

3-band fixed
9-band mono

3-band fixed,

9-band mono
3-band w/swept mid
3-band wfswept mid

3-band fixed

3-band fixed

3-band w/swept mid

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes, all
channels

Yes, all
channels

Yes, all

channets

Chan. 1-6

Chan. 1-6

Chan. 1-6

Chan. 1-6

‘Chan. 1-6

Yes per
channel

Yes per
channel
Yes per
channel
Yesall
channels

Yes per
channel

SOLO-IN-PLACE

PFL solo /
mono

PFL solo /
mono

Yes

Yes

Yes

NA

N/A

Yes

Yes

Yes, all
channels

Yes, all
channels

Yes, all
channels

No

No

No

No

No

Yes per
channel
Yes oer
channe!
Yes per
channel

Yes all
channels

Yes per
channel

FREQUENCY RESPONSE

20 Hi=20 kHz

20 Hz-20 kHz

70 Hz-120 kHz

20 H-120 kHz
0508

20 H-120 khz,
0508

20 H2-120 kHz
0548

10 Hz-56 KHz
10 Hz-56 kHz

20 Hz-60 kHz
+0 d8/-1 dB
32 =20 kH
40, -108
32 He=20 kHz
+0,-1d8
32 H-20 kHz,
+0, -1d8
10 Hz-30 kHz.
+0,-168
1 Hz-30 kHz
+0, 188
10 Hz-30 kHz,
+0,-1d8
10 Hz-30 kHz
+0,-1d8
10 Hz-30 kHz,
40, -1d8
20 H-60 ke
40, -1d8
20 H-60 kHz,
40, -108
20 H2-60 kHz
+0,-1d8
20 Hz-60 khz,
+0,-1dB
20 Hz-50 kHz
40, -1d8



SIGNAL-TO-
NOISE RATIO

9468

9448

NA
NA

NA

N/A

9 dB
9608

90 dBu

105 d8

105 dB

10508

>106 68

105 dB

105 dB

105 d8

>105 dB

107 dB

>107dB

107 dB

>107 d8

105 dB

TOTAL
HARMONIC
DISTORTION

<01

NiA
).015%

0.015%

0015%

0033%
0033%

00013%

<.05%

0.05%

0.05%

<0.10%

<0.10%

<0.10%

}14(}
< .}

0.10%

0.0007%

0.0007%

0.0007%

0.0007%

<0.0007%

DYNAMIC RANGE

N/A

NA

NA
26 dBu

Harm 522 08

max 26dBu

Hdrm >+22dB
max output +26dBu

9 dB
9 dB

114 dBu

12008

12048

12088

120 6B

12048

12048

1208

12048

13008

130 dB,

13008

130 dB

12048

3
=

(@ 1 KH2)

-10dB

7048

N/A
10548

>%0 dB

90 dB

8608
-86 0B

-91 dBu

90 dB

-90dB

%0 a8

>75 dB

75d8

7548

7508

75d8

84 dBu

-84 dBu

-84 dBu

-84 dBu

88 dB

PHANTOM POWER

a8V

48V

Yes

Yes

Yes

Per channel

N/A
48v

Yes

48V

15V

18V

15V

15V

15V

48v

48V

48V

48v

48v

TALKBACK/ ONBOARD

OSCILLATOR

N/A

NA

N/A

Yes

Yes

Yes

NA
No

YN

NC

No

Ne

No

No

No

No

No

No

No

No

No

YN

DEDICATED
2-TRACK
RETURNS

NA

NA

Yes

Yes

Yes

NA
No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Balanced XLR & 1/4" outs; PFL output

Balanced XLR & 1/4° outs; PFL output

Dynanics fx; VCA automation; opt. patchbay

4 stereo modules and matrix master included

Fully modular; optional meter bridge

Stereo limiter built-in

Expands to any size console

Inline monitoring

Buili-in effects; 75Hz/XLR subwoofer output

Bumt-in effects; 75HZ/XLR subwoofer output

Buit-in eftects; 75H/XLR subwooter output

Buitt-iin effects; switchable stereo/mon. mains

Built-in effects; switchable stereo/mon. mains

But-in effects; switchable stereo/mon. mains

Built-in eflects; switchable stereo/mon. mains

Built-1n effects; switchable stereo/mon. mains

XDR mic preamps, rotatable patchbay

XDR mic preamps

XDR mic preamps; afternate bus 3/4

XOR mic preamps; alternate 3/4 bus

XDR mic preamps

DIMENSIONS

29.75x4 25x16.5

40.75%4.25x16.5

NA
61x37

6x30x9
19" frame
{can be rack-mounted)

w
15x36

depends on

configuration

46:7.2:6.7

46x21 4x16.2

46:256x16.7

11.720.5¢13

1N.7x 2053

11.7x 205413

1175205613

117205013

5x19x17.9

5.45x16.63x17.28

2.9:14x129

26x11.8x11.2

5.6x31x19.2

$750

$950

$580
$19,997

$16,571

83748

$1.495
$§29820

$2.7119-84 219

$699

$899

$1.099

$999

$899

$99

$7199

$69¢

$1.249

$993

$459

$1.59




ANALOG MIXING CONSOLES

ANALOG

MANUFACTURER

Mackie Designs

Miles Technology

Millennia Media
QOram Pro

Peavey

Peavey
Peavey

Samson

Sony

Speck

Spirit

Spirit

Spirit

Spirit

Spiri

Spirit

Spirit
Studiomaster

Studiomaster

Studiomaster

Studiomaster
Studiomaster
Studiomaster
Studiomaster
Studiomaster
Summit Audio
NHT Pro
Yamaha

84

CONFIGURATION
MIC INPUTS (XLR)
LINE INPUTS

# OF INSERTS/
DIRECT OUTS

# OF AUX SENDS/
RETURNS /TYPE

MIXER

SR324VLZ Pro 3 28/32 2728 6/8/TRS
MTX-62 MuliMixer 62 6/6 0 0
Mixing Suite 4x2-80x4x4 80/80 80/80 474
Octamix 8 8 N/A NA
RQ 3014 106242 6/4 6 3R
Unity 1002-8 RQ 82 8 0 N
Unity 2002-12 RQ 122 12 0 L]
MPL 1204 124 1212 1212 24)-
Rackmount Mixer
SRP-V110 348 1024 10/8 8/8/1/4°
XTRAMIXcxi 40x8x2 76 ling 8 8/8
Folio Notepad 2 48 00 \IATY
Folio Povrerpad 82 48 00 /AIZY
Fotio FX8 1622 8/16 8/8 KAl S
Folio FX16 162 16/16 16/16 KAl
Folio SX 12202 16/20 12/8 K'ATCS
X716 16x4x2x1 16/16 16/16 614
LX 7724 24xdxx1 2424 24024 614
Trilogy T 326 24x4x2x1 24128 4020 6/8
Mixdown Classic 24 24x8x16x2 24024 34724 6/18/ 14
Mixdown Classic 32 328162 32132 2132 6118/ 1/4”
Trilogy T 166 1221 1214 1410 6/18/ 14
Trilogy T 206 16xdx2x1 16/18 18/14 6/18/ 1/4
Trilogy T 140 10 channel expander 1012 8/8 6/4
Pro2 163 12ex1 12114 12/0 5114
Pro2 203 1621 16/18 100 SR
TMX-420 L] 44 16 44/ 118
Ve N/A 072 2inserts N/A
Mx 12/4 1242 812 40 28

2001 PERSONAL STUDIC BUYER'S GUIDE

# OF BUS
OUTPUTS/TYPE

N/A

8/RCA

N/A
N/A
LAlS
UAlLE
LAy
mne
UAlLS
LAY
LAY

8/

LTS
4
418
IXLR
3/XLR
LAY
N/A

(@) 14,
(2) XLR stereo

MIXING CONSOLES

3-band w/swept mid

2-band

HPF
N/A
2-band, mid sweep

3-band
3-band
3-band

3-band, mid-sweep

N/A
2-band, fived
2-band, fixed
3-band, swip mid
3-band, swp mid
3-band, swp mid
4-band, 2 swp mid
4-band, 2 swp mid
J-band w/sweep mids
3-band

3-band

3-band w/mid sweep
3-band w/mid sweep
3-band w/mid sweep
3-band w/mid sweep
3-band w/mid sweep

No

N/A

3-band

Yes per
channel

No

Yes
N/A

Yes

No
No

Yes

Yes

/A
No
No
Yes
Yes
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