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Wavetable
Daughtercard

Eight Daughtercards Come Bearing A Generous Dowry Of General MIDI Sounds

by Bobby Prince

hink of your favorite song. What

makes it your favorite? Chances

are, part of the answer will be

that it has some really cool lick

by one of the artists performing

on the recording. You look for

that lick each time you listen to

the song, and you never tire of hearing it.
Now put yourself in the composer’s
shoes at the time that the song was writ-
ten. You have this idea in your mind and
you want to express it the coolest way pos-
sible. You bring in the best soloist you
know and, on the first take, magic oc-
curs—there’s this unbelievable riff at just
the right place in the recording. So, you
mix the recording down to a digital mas-
ter. Listening to it is just like being there
when it happened. From there you move
the master to an audio CD. Yep, it's still
Jjust like being there. You want people
without CD players to hear this great song
too, so you record from the master to a
cassette, Well, it's not like being there—

the riff lacks the sparkle and punch it had
on the master. Without this sparkle and
punch, the riff loses emotion and the
whale point of the musical statement is
lost. You release the cassette with trepida-
tion, hoping that somehow the emation
will come through.

Until recently, composers of game mu-
sic have felt like they were providing cas-
sette quality music at best. This was
because the only sound cards available
used what is called “FM synthesis.” With

this type of music synthesis, the sounds of

instruments are roughly approximated v
ing waveforms created by the synthesizer
chip. The resulting instrument sounds
lack sparkle and punch over the broad
range of instruments used in game music.
But recently, composers have had a
chance to deliver CD-quality audio
through newer waveform synthesizers us-
ing a technique called “wavetable synthe-
sis.” Sound cards using this technology
store the waveforms of real instruments on
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a ROM chip. Since the card is making mu-
sic using actual instrument sounds, not ap-
proximations, the sounds are more real
and robust than FM synthesis. !

What is a wavetable synthesizer daugh-
tercard? It is a wavetable synth mounted
on a printed circuit card. It plugs into a
sound card that has a daughtercard con-
nector. It allows the game player to have
wavetable synthesized music, as well as the
music that is available directly from the
host sound card. So, if you have a sound
card with an FM synthesizer and you in-
stall a wavetable daughtercard, you will
have both M synthesis and wavetable syn-
thesis available for your game music. The
daughtercard uses the sound card's mixer,
amplifier and external connectors, so
there are no cables and connectors to wor-
ry about; there is only the single connec-
tion between the daughtercard and sound
card. In this article we'll compare seven
different cards. But first, we'll have to
know what we are comparing.




DYNAMICS ARE EVERYTHING

Most computer game music is com-

- .m(l ])uimmul using a wavetahble
The game music data will
ally n.nund OK on any wavetable syn-
r]wn.m.t but the sparkle and punch may
get lost on some. The reason for this i the
dynamics of a patch can vary greatly from
card to card. What is a patch? A patch is a
numbered “slot” that an instrument or set
of instruments is placed into, “Patch”™ and
“instrument,” though many times used in-
terchangeably, do not mean the same
thing, as a patch can contain more than
one instrument.

Dynamics are extremely important in
enabling the delivery of sparkle and
punch. To understand what this means,
imagine a composer sitting at a compuiter-
ized grand piano and performing a piano
concerto. He uses every nuance of great
technique 1o deliver the emotion he fwlx
His actual performance is recorded by a
computer that has the capability of record-
ing each piano key played, including the
time cach is played, how hard each key is
hit, and how long the key is held down,
among other things. At times during the
performance the composer plays ten notes
at a time, all of which the computer accu-
rately records. After saving the computer
file of his performance, the composer
sends 1t to a L[Jmpulu game company
which licenses it for an upcoming release.

The game company is very excited
about lhc composition. They |)|d\{‘(| it nu-
merous times on their wavetable synthesis
card, the same brand that the composer
used. It sounds exactly like it did when the
composer performed it It sounds fantas-
tic! Then, the music file is sent to another
member of the game development team.
This person happens to have a brand new
Acme “Coyote” wavetable daughtercard (a
fictitious device). When the music file is
played on the Coyote, it sounds like notes
are being hit late. When the music slows
down, it sounds like notes cut off carly,
During faster portions of the composition
with a lot of notes playing at once, it
sounds like notes are getting bluntly cut
ofl. Because proper grand piano dynamics
were not built into the Coyote, the previ-
i}llh']}' ]]]'(II'\'{'I')“S ])L'rr{?]‘[“il”['[: e Si)ll'l'l(_l.‘.i
like junk. What is going on here?

The late notes are a result of the attack
designed into the Coyote’s piano patch.
Playing a song using this patch is like play-
ing the computerized grand piano with
spongés on the tips of your fingers, mak-
ing the music sound sluggish. On some of
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The Daughtercard Dictionary

Don't let the tech-speak fool and confuse
you. Be on the look out for:

Patches: This is the term used for dig-
itally recorded instrument and sound ¢f-
fects. All of the daughtercards reviewed
have the General MIDI standard set of
128 patches. At this stage of computer
rame music, patches other than these
default 128 are not used.

Polyphony: Polyphony is the number
of notes a synth can play at one time—e.g.
a standard piano has 88 note polyphony
as it is capable of sounding all 88 keys at
the same time. The amount of polyphony
advertised can be very misleading. So can
the terms used in connection with
polyphony. “Voice” and “note” are most
often used here. Voice is the more accu-
rate term. You are a member of a six per-
son choir. You are one voice out of six
voices. The choir has six voice polyphony.
Your choir does a lot of very modern mu-
sic and most of the time each member of
the choir sings a note different from the
other members. But, sometimes two or
more voices sing the same note. 1f the
whole choir sings in unison, you would
have six voices and only one note pl
All of this terminology can be confusin,
know. Rest assured that all of the re
cards have sufficient poly phu y
foreseeable future in game music.

16-Part Multi-Timbral: Big deal. All
daughtercards are capable of playing 16
different patches at once (one patch per
each of the 16 MIDI channels).

Megabytes of ROM: ROM is the
memory that stores the instrument data
(sounds or waveforms) on a wavetable
daughtercard. It must store data for at
least 128 patches. So, the more ROM the

better? Not necessarily so. The quality of

the data is more important than the
amount of data. Let your ears decide, not
the number of MB of data.

Digital Effects: Note that these are not
sound effects, they are enhancements to
the sounds the card delivers. “Reverhy” is
effect that makes the music sound like it is
being played in a room or even a stadium
or cavern. “Echo” is an eflect that you hear
when someone yells in a cave. Reverb is re-
ally a very fast echo. “Chorus” is a some-
times pleasant wavering effect that makes
the affected patches sound fuller. To me,
digital effects make a lot of difference. At
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their defanlt settings, most daughtercards
with digital effects have a more “CD audio”
sound than those without. In the near fu-
ture there will probably be games that
specifically support certain daughtercards.
This specific support will certainly include
“dabbling around with the digital effects.”

General MIDI Compatible: General
MIDI is a standard. All of these cards are
General MIDI compatible (with the pos-
sible exception of the Media Vision Pro-
fessional Wavetable Upgrade).

Multiple Drum Sets: Unless a game
specifically supports a daughtercard (this
means that there is a music data file partic-
ularly written for the card), the only drum
set used by the composer will be the one
the card defaults to on powerup. This is the
only drum set of interest to the game play-
er, as it is presently the only one used in
computer games. The drum sounds avail-
able in the default set are standard from
card 1o card as far as the name of the per-
cussion instrument, but there are differ-
ences in the quality of the sounds and the
tuning, attack speed, decay, ete.

Number of Sampled Sounds: Again,
the important thing is not the amount
but the quality.

MT-32 Mode: Because the MT-32 syn-
thesizer (an M synth) allowed a compos-
er to design his own put(‘h sounds, many
games mdud:, MT-32 music that does not
use the default MT-32 instrument set.
Since the daughtercards with an MT-32
mode do not accept any customized in-
strument settings, they will not recreate
the music properly in these types of
games. Il you have games that you know
use the default MT-32 instrument set, this
mode would be important for you.

Volume and Panning: As with General
MIDI compatibility, don’t worry about
these terms. All reviewed cards have ap-
propriate volume and panning (with the
possible exception of the Media Vision
card). Pan is the placement of individual
patches within a stereo field. At any one
time, a MIDI channel can only have one
pan setting and one volume setting.
These settings only affect the patch being
played on that one channel. With 16
MIDI channels, there could be up to 16
different patches placed in up to 16 dif-
ferent locations in the stereo field (from
extreme lelt and right to the very center).
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the Covote's patches the exact opposite is
true and notes are attacked oo quickly,
making the music sound rushed.

The truncation of notes during slow
parts of the composition is caused by the
Covote’s piano patch not ringing as long
as the composer’s grand piano. No matter
how hard one might bang out a part, the
Covote just cannot sustain the notes as
long as a “real” piano would. On some of
the Coyote's patches the exact opposite is
true and the pach rings for much longer
than the “real” instrument would,

The other problems can also be waced 1o
limitations and problems in the implementa-
tion of the dynamics on the Covote. 11" the
composer had originally performed his mas-
terpiece on the Covote, he would have no-
ticed these problems and would have
changed his compasition and playing tech-
nique to make up for the Covote's

For you to hear exactly what tf
erwrote and performed. you'd have to play
his song on the same device he used, Since
one cannot assume that every gamer has
the same card, most game rely
ll.])ml [h(.‘ Nﬂllnd ]}'I'i Fg]'-'l'l]]ll'l(’]' Loy COorne: ll[)
with a driver for each type of synthesi
supported in the game. This allows one
music lile to sound acceptable on all sup-
ported sound cards. “Acceptable” in this in-
stance can many times be likened to the
cassette mentioned above, Even if the music
is tweaked just for a particular synthesizer,
that synth may not have the capability of
producing the sparkle and punch that the
COMposer wanted 1o Belacross,

-

HOW DO WE COMPARE?

To compare the sound quality of the
cards, 1 used a “semihemidemi-scientif
method. 1 made up a list ol 31 songs that
o all but 15 of the 128 default patches
available on each card. The songs were
from actual computer games. | used the
same computer, the same sound card, the
me cables, and the same speakers lor my
The only thing changed for
each ll'\!(11|]1§_| test was the (lmuhm .
By synchronizing the test songs to a digital
itrack r.r]!t recorder, 1 recorded l.t!]]
v in stereo (using two tracks).
This method had all of the cards playing
the same thing at the same time on the
tape so 1 eould jump from one card 1o an-
other card quickly to compare the sound.
To listen o one sound card alone, all 1
had 1o do was tmn up the volume on s
tracks alone. In the elecironics magazines,
this is usually called “A/B testing.” You
have probably done this while comparing

mu

Daughtercard

speakers i a store. This method lessens
the chances of forgetting one sound while
listening to another,

Please note that [ love all types of music,
but T cannot be objective when it comes to
what 1 like in sound. 1 don't know anyone
whao can. What I like may not ring true for
you. So, Iam going 1o make some subjec-
which are only true lor me.
s some evidence that you can
consider when you decide to buy a
wavetable daughtercard. Buy what you
||L(_ As you know, 11[: one can tell yvou what

music T(I\IHH Cars,

AND THE RESULTS, PLEASE
Figure | shows the results of the listening
On some songs, more than one card
selected as best, meaning that there
was a tie. “Acceptable” in this figure means
that the “sparkle and punch” of a song
came across on the card. The higher the
score in “acceptable,” the better the
chance a card will consistently deliver a
quality interpretation of a piece ol music.
The higher scores in the “best” column
probably speak to the quality of the indi-
vidual patches on a card. If a card was rat-
ed best on a song, it was also considered
acceptable for that same song. And now,
on to the individual cards...

Rovano Consumer PropucTs GRoup

Sound Canvas
SCD-10 and SCD-15

You should note that the majority of game
music composers use the SOUND Canvas
when composing/performing for game
soundtracks. Is this because it is best?
Maybe, maybe not. It was first and quickly
hecame an unoflicial standard. If one of
the other cards had

For those of you who may want to experi-
ment with MIDI and sequencing, pay the
extra money for the SCD-135, which is the
equivalent of the patches and digital ef-
fects on the much more expensive SO
SOUND Canvas,

The first 1000 SCD-10s had problem
working with a Sounp Brasrer AWE-32,
This has been corrected and Roland \\I|
upgrade your SCD-10 free if vou have this
problem. The problem has no effect on
the SCD-10 when used with sound cards

other than the AWE-32.

Ensonig MULTIMEDIA PRODUCTS

SoundscapeDB

The synth chip is the same on this card
as on the SOUND Garaxy Wave Power,
but that's where the similarities cease.
For IMB of ROM, the sounds on this
card are exceptional. If the card had
digital effects (reverh), it probably would
have rated higher than its already im-
pressive score (reverb can smooth out
minor delects in paich sounds), Even at
that, T do not vecall n
fects when 1 listened 1o thi
it doesn't have quite as many memo-
rable/motable patches as the Souxn Cax-
vas, what it does have gets the job done.
It does a great job of emulating the
Sounn Canvas’ patch dynamics [dltdd\\
sustains and envelopes).

CREATIVE LABS
Wave Blaster
This was the product that started the

whole danghtercard thing. It the first
card that hit the shelves and was great at

come first, it could

possibly be the pre- | The Prjnce Test Results igue 1
sent unofficial stan-
dard. The Souxp Manufacturer/Hame Times Rated Best ~ Times Rated Acceptable
Canvas has excellent Reland Sound Canvas 5C0-10 k3| El}
to very acceptable Refand Sound Canvas 5C0-15 £ 31
patch sounds Ensenig 18 b2
throughout. Tus dy- | HediaVision Professional 18 2%
namics (attacks, sus- Wavetable Upgrade
Lains, L'I!\'L']O|)L'.\ and Jurlks Bzach iy 1 2l
such) are the stanclard | ALR Weve Express Hodule 9 Y
for other cards 1o fol- Aatech Labs Sound Galawy 2 B
Tow Wave Power

For game play Creative Labs Weve Blaster 3 14
there is ‘nn (liﬂ'l.‘l‘(‘lhr't' These ratings reflect the subjective fespert) apinicn of the authar, Different ears have

g s different fasles, so use thesa ratings as @ rough puideting and b sure fo iisten to 3 card

between these two before a purchase
SOUND CANvAS cards.
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that time because there was nothing to
compete with the product. Now there are
compelling products like the Sound Can-
vas cards, which far exceed the Wave
Braster in sparkle and punch, and really
give you more bang for your buck. In ad-
dition to being General MIDI compati-
ble, these newer cards have effects like
chorus and reverh which the Wave
Braster lacks. After listening to the oth-
er cards in this survey, it's apparent that
the Wave Braster patches just aven't as
good as some of the more recent cards
like Ensoniq’s SounnscareDB. Creative
Labs has mentioned that they have a new
version of the Wave BLASTER coming out,
but they didn’t have many more details
at press time.

Mepia Vision, Inc.

Professional
Wavetable Upgrade

This card has many excellent patches.
Yanning was reversed, meaning that in-
struments placed o the left by the com-
poser will sound like they were placed on
the right. The drum channel (MIDI
channel 10} would not respond to pan.
This is required for General MIDI com-
patibility. Is this important? I didn’t no-
tice it until about the 15th song 1 listened
to (I noticed that the drum set was back-
wards). One not familiar with patch pan
placement on a particular song will never
notice any ol this, and it is not a signifi-
cant problem for g This card

‘, Daughtercard

also did a great job of emulating the
Sounn Canvas' patch dynamics (attacks,
sustains and envelopes).

TURTLE BEACH SYSTEMS

Turtle Beach Rio

REVERB anyone? Wow, the default digital
effects on this card are what studio engi-
neers call “wet” (a monsoon?). You will
have no doubt that this card has digital ef-
fects and that they are working from the
first listening. This card would have rated
higher in my tests if the default setting of
the digital effects had been reduced. At
times the effects caused patches to ring
long after they should have stopped.
There are some excellent patches here,
and this card did an admirable job of em-
ulating SoUND Canvas patch dynamics.

ApvANCED LOGIC RESEARCH

ALR Wave Express Module

This card had some beautiful patches.
Since it includes Roland MT-32 and
LAPC-1 compatible patches, I can see how
the 6MB of data rated lower here than a
card with IMB of ROM. For beginning
MIDI musicians who also want a game
music card, this may be an excellent “one
card fits all” decision. I didn't listen to the
non General MIDI patches, but if the Gen-
eral MIDI string patch is an example of
the quality, the rest of the super-orchestral
patches should be exceptional. I'd like to

see this card with only high quality Gener-
al MIDI patches (leaving off the MT-32
and LAPC-1 patches). With 6MB used for
only 128 high quality patches, this could
be a killer game music card.

AztecH LAgs, Inc.
Sound Galaxy Wave Power

The Wave Power and the Exsonig cards
both use the Ensoniq Wavetable synth
chip. So, why weren't the results of the lis-
tening tests the same? Remember that the
ROM chip holds the instrument data, and
the two cards have different instrument
data. As you can see, there is a big differ-
ence in the results reflected in Figure 2
This difference supports the important
fact that data quality is not reflected in
ROM size.

EAR CANDY

Over the month preceding the writing of
this article, I have had the pleasure of lis
tening to music as the game music com-
posers intended it. In all cases, I merely
plugged a wavetable synthesizer daugh-
tercard into a sound card that has
daughtercard connector. No muss, no
luss, no setting of TR}, no switches, no
drivers or TSRs—nothing. If the sound
card is already set up properly, just plug
and play. What a pleasure! The games
that support daughtercards will most
probably mention supporting “Wave
Braster or compatible” on the packag
ing. Many of the games will have “Wav

Manufacturer, Name GM* Compatible
{Synth Chip)
ALR Wave Express Module Yes
(Kuraveil)
Aztech Sound Galaxy Wave Power  Yes
(Ensonig)
Creative Labs Wave Blaster Yes
()
Soundscape DE (Ensanig) Yes
Media Vision Professional Yost

Wavetable Uprade (Rorg)
Roland Sound Canvas SCD-10 Yes
(SCB-7 GM board)

Rodand Seund Canvas SCD-15 Yes
(SCB-55 board)

Turtle Beach Rio (ICS Wavelront)  Yes

*General MIDI
**Approximite

Except no pan Channel 10

The Daughtercard Specs At A Glance

ROM Polyphony  Effects Length/Width/Depth Components Mounted***  Price f
{inches)** '

[N 32 Reverh GHIGX I 1IN <12 Teward sound cand 5349

2MB 32 None S22 X <5 Away from sound card $149

AMB 32 N Tenward scand card 5249

1MB 32 None 512N 3 X <54 Away from sound card 3129 :

AMB 32 ReverbChorus 3 12X 3 172X <12 Towvard sound card 3199

AMB 25 ReverbiChorus 5 12X 312X <12 Away from sound card $220

AMEB 28 ReverbyClioaus SI2X3IZX <2 Away from soume card 5299

AME 32 ReverhiEcho SIRXI12X <12 Taward sound card $159

%% Some daughter cards have components thar face the sound card, often creating installation difficulties. I you purchase a card with components facing foward the sound
rd, special adapters may be required o mount the card properly, The ALR Wave Express is the only daughter card that comes with such adapters.
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Braster” or “General MIDI” in the music
card selection menu, If your daughter-
card is on the list, choose it If it is not,
don’t Iret—just choose “Wave Blaster” or
General MIDI. It's that simple.

Well, afmost that simple. When some of
the daughtercards were installed, they
al contact with the

came \'l‘lj' ('I“.‘\(' 1] I}I]\
card in the expansion slot next to the
sound card. Some of the daughtercards
have components that face the sound card
and others have components that face
away. The Sounn Garaxy in particular has
a ROM chip that greatly increases the sil-
houette of the card. To mount it, [ had to
put my sound card in the slot that put the
Sounn Garaxy away from other computer
cards. While this posed no problems and
worked just fine, it took longer. The ALR
Kurzwell Exrress came with an extender
that would offset the daughtercard further
from the sound card in case the daughter-
card components were too close to the
sound card. 1 didn't have to use the exten-
der, but if T had, there would have been
the same problem of not having room in
an interior card slot.

When you go to buy a daughtercard,
take your sound card with you to make
sure that they will fit together without

$ 39.95

S6H §5.00
in FL add 6 % tax

Programmed for ages 16 and up
with multiple choices, different play
levels, various skill levels. Select
from a wide range of topics such
as history, literature, art, music, §
sports, theater, movies, travel and
more Delve into the world of science
and nature. Beautiful pictures and
great sound accompany you as you
match wits with your opponent
whether it is computer or human.

Daughtercard

metallic components touching. Don't as-
sume that they will both fit into the slot
you normally use for your sound card, ei-
ther. While you are at the store, you
might try fitting both the sound card and
the daughtercard into a computer to see
if they fit in a slot similar to the one you
will use in your own computer. You might
also try to get the store to allow you to lis-
ten to samples of the daughtercards avail-
able. Also, be careful when you buy a
regular sound card. Be sure that you buy
a sound card with a “Wave BLaSTER” com-
patible connector. This type of sound
card does not require a WAVE BLASTER,
but will work with any daughtercard men-
tioned in this article. Going this route will
e that you can upgrade the he-
portion of your sound card with

minimal effort,

THE FINAL NOTE

It is my sincere hope that the manufactur-
ers of these cards will continue o im-
prove/upgrade the patches and
compatibility with regard to dynamics
built into the patches. None of the com-
posers with which I have spoken want
cards that sound the same, but they do
want cards that match patch dynamics.

The most beautiful patches can sound aw-
ful with improper dyna wen a live
orchestra that does not follow the dynam-
ics of a composition will sound bad.

It is good to see that there is some real
competition here, and game players will
benefit from this. Compared to FM syn-
thesis, any of these cards is a major im-
provement, but there are some that are
clearly better than others. Do not rely
solely upon the information presented in
this article. If you have access to one of the
information services (CompuServe, Prodi-
ay, AOL, etc.) or the Internet, look for the
sound card discussion areas and see what
many others have to recommend. Buy
what you like—and do it soon so you can
hear the sparkle, punch and CD audio
quality of today's game music.

I would like to thank Margaret Prince,
Rob Prince, and my fellow compose
Rob Wallace, George Sanger and Don
Griffin for their help with this article.

Bobby Prince is a composer and sound de-
signer who has music and effects in many share-
ware and commercial games. You have heard
his music (and sometimes his yells, grunts and
groans) in such games as Wolfenstein and
DOOM. You can wrile to him at his e-mail ad-
dress: SDSVITA@prodigy.com. €&
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