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MiA STOMP BOX EFFECTS
AT LOWER THAN 1980 PRICES

These new stomp boxes from PAIA are designed to give elec­
tronic guitarists the highest quality effect at the lowest possible 
price. Cases are formed of heavy steel and covered with the 
most scuff-resistant baked-on finish available. All feature 
heavy duty switches for long life and electronic effect switching 
for pop-free punch-in and punch-out. All are high input 
impedance, low output impedance, non-inverting, low noise 
devices designed to meet all proposed FX standards. Each 
provides hour after hour of operation from a single 9 volt 
battery and provide automatic power switching; you’ll never 
have to worry about forgetting to turn them off.

HOT LYX SUSTAIN
Probably the most used effect by any electronic guitarist, 

a sustain unit is essentially an amplifier that automatically 
increases its gain to compensate for a guitar's normal decay 
characteristics. The result is the ability to hold notes and chords 
much longer than would otherwise be possible.

Hot Lyx gives you all the control you need, continuously 
variable sustain from just enough to make your Silvertone 
sound like a Les Paul to "pedal to the metal" controlled 
feed-back settings that give rock-guitar its "all-out” quality. 
Level control allows for either lower or higher volume levels 
when you’re punched into the effect and can also be used as 
an over-drive control to give you the sweetest fuzz/sustain 
sounds you've ever heard.
No. 5710 HOT LYX Sustain....................................$34.95 (3 lbs.)

MOTION FILTER
An envelope follower/filter combination translates the 

normal dynamic properties of your axe into modulated timbral 
changes as well, the effect is like a wah-wah pedal being used 
by someone with magic feet. The first time you get your 
MOTION FILTER working you won’t believe that so much funk 
and soul can be squeezed into such a tiny box.

Independent Initial Frequency and Sensitivity knobs give 
you the control you need to realize a wide range of effects 
and allow the MOTION FILTER to be used with either electric 
bass or guitar. No. 5720 MOTION Filter Kit .. $29.95 (3 lbs.)

GATOR™ Noise Gate/Envelope Controller
The almost un-noticeable "hiss or swish” that each unit 

in a multiple-effects system adds to your music can sum 
to annoyingly noticeable background noise just when things 
are supposed to be quiet. GATOR listens while you play, and 
when you stop, electronically isolates your effects from your 
amplifier, zapping noise completely.

And despite its low cost, GATOR has added features that 
let you do more than just make other effects sound good. 
It’s an important effect in its own right.

The ATTACK control lets you re-shape the normal percussive 
envelope of your guitar for bowed string and organ effects 
with attack times up to 1.5 sec. and an AUXILIARY TRIGGER 
SIGNAL INPUT allows the dynamics of one instrument to be 
gated by another (drums, for example) to impart unique 
“synchro sonic” rhythmic characteristics to your sound.

Other features include High Impedance In/Low Impedance 
Out, Electronic Footswitch for quiet punch in/out, wide range 
Threshold Control, Single 9v. battery supply (not included).
GATOR (tm) Cat. No. 5730..................$34.95.................... 3 lbs.

MIDRANGER™ Midrange Equalizer
Sure, your amp has bass and treble controls — but what about the all important midrange?
When you need more sound from your axe than most amps can give, but don't have the 

bucks for a fancy equalizer, the MID-RANGER is for you. Featured in Craig Anderton's June 
1982 Guitar Player column, this special purpose equalizer gives more presence and "punch” 
by providing continuously variable boosts of up to 12 db. at switch selectable frequencies of 
90, 200, 1000, 2000 or 4000 Hz.

Designed for guitars, voice, rhythm boxes and keyboards, the MIDRANGER features 
High Input/Low Output Impedance, quiet electronic switching and single 9v. battery supply 
(not included). MIDRANGER (tm) Cat. No. 5740............................$32.95............... 3 lbs.

ORDER TOLL FREE WITH VISA OR MASTERCARD 
1-800-654-8657

DIRECT MAIL ORDERS & INQUIRIES TO:

Electronics, Inc.
1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626

5750 — AXE GRINDER(tm) A classic fuzz to FX standards.
The AXE GRINDER might be a pretty routine fuzz if it weren’t for a couple 

of subtle but significant features. Like a Distortion Intensity Knob that provides 
smooth control of clipping from just a hint when you really get it on to pure 
square waves when you even think of picking.

And the Distortion Tone, Distortion Level, and Clean Level controls are 
like having a built in mixer and E.Q., letting you precisely set the amount of 
distortion and its tone as well as the mix of clean and distorted signal. You 
probably never realized you could get so many sounds from a "simple” fuzz.

The AXE-GRINDER also features totally pop-free electronic switching and 
adherence to uniform FX standards that allow any Effect to work with any 
other without concern for mismatch noises or phase incoherence. 9 volt 
battery power (not supplied). 5750 Axe Grinder(tm) Kit. . $29.95.........3 lbs.

5760 ROCKTAVE DIVIDER(tm)
Whereas most effects that alter the harmonic content of a 

signal can only produce or accentuate frequencies higher than 
the fundamental frequency produced by the instrument, the 
ROCKTAVE DIVIDER fills out your sound by adding in wave­
forms that are sub-harmonics of those produced by your axe.

Compandor stages are used to stabilize input for reliable 
triggering of the divider circuitry and to impress the original 
dynamics of your playing onto the newly created subharmonics.

Independent level controls on the extracted fundamental 
and first and second sub-octaves allow you to produce just 
the mix you’re after and master tone control lets you round 
the square wave sub-octaves off to near-sinusoidal purity.

The ROCKTAVE DIVIDER also features automatic power 
switching when in use, pop-free electronic cancel function 
and single 9 volt battery power source (battery not supplied).
5760 Rocktave Divider(tm)............................$39.95......... 3 lbs.
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WIND PLAYERS 
VOCALISTS

You can use your own 
instrument or voice to 

control any standard synthesizer, 
with more, expressiveness than 

a keyboard.

Serge synthesizers, or as circuit boards 
fqr custom systems. Dealers inquiries 

welcome.

gentle electric
P.O. Box 132,°De/to, CO 81416 

(303) $74-717,1 '

ELECTRONIC PROJECTS 
FOR MUSICIANS 

Project kits now available 
exclusively from PAiA and 

for a limited time at a special

These are kits of parts and circuit board only, 
to allow maximum flexibility in their application 
no cases or enclosure are included. Instructions 
for the assembly of each item are cart of the 
book Electronics Projects For Musicians ($14.95 
plus $1.00 postage) and are not duplicated with 
the kit._______________________________________

*10% off”sale price Regular Sale
Pro] # Title

1 Preamp (less XLR and VU) 5^2.951 $20.65
2 Metronome A 9.95/ $17.94
3 Passive Tone Control $16.93 $15.25
4 Headphone Amp. $®. 93 $17.95
5 Mini-Amp $2d.9§ $26.95
6 Ultra-Fuzz $19.95 $17.95
7 Bass-Fuzz $21\95 $19.65
8 Compressor/Limiter $27.® 5 $25.25
9 Ring Modulator $29 A 5 $26.95
10 Dual Filter Voicing Unit $29.96 $26.95
13 Bipolar AC Adapter $/.95 $31.45
14 Treble Booster B12.93 $11.65
15 Electronic Footswitch $19.95 $17.95
16 Tuning Standard L)9.95 $35.95
17 Super Tone Control $P9.i)5 $26.95
18 8 in, 1 out Mixer (less XLR) $i^8 $26.06
20 Practice Play Along • $¥95 $22.45
21 Phase Shifter $».95 $49.45
24 Tube Sound Fuzz WL95 $20.65
25 Envelope Follower $26305 $24.25
26 Spluffer (less optional parts) £l4:95 $13.45
27 Noise Gate A32.& $29.65

ADD $3.00 POSTAGE AND HANDLING WITH YOUR ORDER.

CHARGE TO VISA OR MC TOLL-FREE 
1-800’654-8657 oamiospmcst mon-fri

miA Electronics, Inc.
■ 1020 W. Wilshire, Oklahoma City, OK 73116 - (405)843-9626,

CALLING ALL SYNTHS

I have been evaluating vari­
ous synthesizer kits for about two 
years, and finally decided on the 
RMS ARIES. I estimate it will 
take me two to three years and 
about $4,000 to complete the sys-

Recently, I called RMS and 
unfortunately found out that no 
new development is being done on 
the ARIES line and that alt orders 
for ARIES modules are considered 
custom orders. I wonder if RMS 
will offer ARIES modules for the 
next three months, let alone three 
years. I've noticed that RMS has 
not advertised in Polyphony for 
quite some time now, is that some 
indication of their stance in the 
synthesizer business'?

I'm looking for alternatives. 
I never gave PAIA modules much 
consideration, I am ashamed to 
admit, because they don't seem to 
have that "professional" look that 
ARIES has. If you can give me a 
good pep talk on the qualities of 
a PAIA system, I'd really appre-

Allen Hoeltje
Boulder, CO

Allan — Ah yes, we certainly 
handle the tough questions around 
here! The Aries is more or less a 
"dead issue"; the original company 
went out of business, and Ron 
Rivera is essentially supporting 
it as a service to existing own­
ers. I find it completely under­
standable that he's not going to 
put any more time and effort into 
it than he is currently.

As far as not advertising in 
Polyphony, don't be too hard on 
RMS. Occasionally, people who are 
otherwise intelligent and aware 
have unexplained lapses of judg­
ment, and fail to advertise in 
Polyphony. Luckily, Linda Kay 
(our managing editor) is doing her 
best to help these people so that 
they may once more regain their 
status as respected members of the 
electro-musical community.

Re PAIA, their 4700 series 

modular synthesizer is an extreme­
ly cost-effective system which 
allows experimenters to make 
sounds they would never be able to 
otherwise afford. It is also a 
quite versatile system (see David 
Vosh's letter below). I use PAIA 
keyboards myself, but overall I 
would say the 4700 series equip­
ment is not quite as sophisticated 
as what you appear to be contem­
plating.

From the tone of your letter, 
I feel you will be most satisfied 
by a synthesizer that you build 
yourself. It's not that hard, 
especially if you take it one 
module at a time. The PAIA EKx 
series kits are excellent for 
providing the basic VC0-VCF-VCA- 
VCEG functions, . CES and SSM offer 
evaluation boards for their music 
chips, and of course, both Poly­
phony and Electronotes (1 Pheasant 
Lane, Ithaca, NY 14850) have 
published many synthesizer cir­
cuits (check out some of Thomas 
Henry's modules in recent issues, 
for example — they're pro-spec 
and inexpensive), as well as the 
Barry Klein book advertised in 
Polymart. Really, doing it your­
self isn't that much harder than 
building from a kit, and you'll 
end up with a synth which fits 
your needs exactly.

So there's your pep talk. 
Warm up your soldering iron and go 
to it!

HISSAWAY

Radio Shack is now stocking 
the NE572 compander chip, which is 
described as being "intended for 
noise reduction in high quality 
audio systems". I have enjoyed 
your columns in Keyboard and Gui­
tar Player for several years, and 
I feel that a refined version of 
the 572 circuit given with Radio 
Shack's parts data would greatly 
serve the many readers of your 
columns and books. If you know of 
any applicable circuits, I would 
greatly appreciate your sugges­
tions .

Robert MacArthur 
Iowa City, IA
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Robert — The 572 is still a 
relatively recent chip and not 
that many circuits including it 
have been published. However, it 
does seem good for noise reduction 
(among other things) and if I ever 
get any spare time, I definitely 
want to check it out for several 
circuits I have in mind. In the 
meantime, do any readers out there 
have any good noise reduction 
circuits based on the 572? You 
know where to send them.

INVOKING THE MUSE...

I have two Muse binary se­
quencers in need of repair. These 
were made by Triadex, which is 
long since out of business. Can 
any readers provide schematics or 
troubleshooting tips? I really 
think they're great little devices 
and would very much like to get 
them fixed.

Art Noel
Box 913
Havertown, PA 19083

MURPHY'S LAW CONFIRMED!

I have just attempted to 
build Jacque Boileau's Analog De­
lay Clock Modulation project 
(March/April '82). Upon closer 
inspection I found the pinout of 
the TL084 does not match the pin 
designations for inverting and 
non-inverting inputs for IC2, 3, 
and 4. All four op amps are con­
figured in the non-inverting mode 
according to the figure 2 diagram 
on page 27.

Please pass this along to 
your readers so they don't get too 
frustrated building the thing.

T. Figueiredo
San Francisco, CA

SYNC OR SWIM, CONTINUED

I really enjoyed Craig's ar­
ticles in the 1/83 and 2/83 issues 
of Keyboard magazine on synchroni­
zation, and here's a tip on doing 
sync with PAIA equipment. I'm 
using a PAIA 8700 system (micro­
computer, encoded keyboard, cas­
sette interface, linear D/A, 2X 
Quash, dual digitizer) and have 
been able to use the SEQUE 1 pro­
gram to create timing pulse 
tracks. By entering "notes" (com­
bination of a "pitch" CV and a 
gate) using the score or event 
modes, it is possible to create 

Polyphony

any sort of regular or irregular 
pulse train. I've been using 
these to clock analog sequencers, 
sample and holds, and electronic 
switches. The tempo up/down, sin­
gle play, repeat play, and tape 
load/save pads have all provided 
useful variations to the basic 
idea. For example, tape load/save 
allows you to store your timing 
data on a cassette machine for 
future uses so as to not eat up 
tracks on your big machine for 
storage. Using the single/repeat 
mode gives easy flourishes or 
ostinato effects. Of course, the 
tempo up/down pads control the 
relative speed of the timing pulse 
data. One thing I haven't been 
able to try is using it with a 
programmable, syncable device a la 
TR-808, TR-606, etc. as I do not 
own any of these devices. Ad­
mittedly, this approach isn't as 
elegant or versatile as the "Mas­
ter Synchronizer" presented in the 
Keyboard articles, but I've had a 
lot of fun with it and it has 
allowed me to exert more detailed 
control over synchronized sounds 
in my recent experiments and 
pieces.

The click and sync pads on 
the 8700 ^running SEQUE 1) are 
also very useful as detailed by 
John Simonton in "Friendly Stories 
about Computers/Synthesizers". 
One idea I haven't looked into 
would be to add some code to SEQUE 
1 which would allow you to program 
a variable click track rate. 
Then, the 8700 could provide tim­
ing pulse control data directly at 
its cassette output (just as the 
current fixed rate click track 
does). Or, if the "metronome" 
rate could be made variable it 
might serve as well for the pur-

David Vosh
Upper Marlboro, MD

SOLO/MUTE UPDATE

I've recently made a number 
of improvements to the Solo/Mute 
circuit presented in the Sept/Oct 
1982 issue of Polyphony, listed in 
the order of importance:

1. I increased the cutoff 
voltage at the control points by 
changing the Zener diodes from 7.5 
to 12V. I was having problems 
with the unit passing transients 
during loud musical passages, and 
this took care of the problem.

2. I dropped the resistor

..................continued on page 7

Adopt This 
Mean Little Kit

Take home this 24-piece kit of electronic tools 
designed for engineers, scientists, technicians, 
students. Includes 7 screwdrivers, adjustable 
wrench, 2 pair pliers, wire stripper, knife, align­
ment tool, stainless rule, hex key set, scissors, 
2 flexible files, burnisher, soldering iron, solder 
aid, coil of solder, and desoldering braid. High­
est quality padded zipper case measures ap­
proximately 6 x 9 x 1-3/4” inside. Satisfaction 
guaranteed. Send check, company purchase 
order or charge VISA or Mastercharge. We pay 
the shipping charges to your door.
JTK-6Tool Kit........................................... $95.00

Free Catalog!
Page after page of hard- 
to-find precision tools. 
Also contains complete 
line of tool kits and tool 
cases. Send for your free 
copy today!

JGNSGN TOOLS INC.
7815 South 46th St., Phoenix, AZ 85040 
Phone: 602-968-6241 TWX:910-950-0115

Make your, 
key- 

come alive nth
Veloci-1 ich

It’s ironic that while the electronics of your syn­
thesizer is capable of sublety of tone and color 
that are unprecedented in the history of music, 
you would be better off playing a typewriter for 
all the control of dynamics and expression you 
have from the keyboard. Now you can change 
that with PAIA’s new Veloci-Touch Controller. 
This simple to build and install retro-fit for most 
electronic keyboards adds three important con­
trol parameters:
■ Second Touch Pressure — pitch bends and 
vibrato the natural way.
■ Velocity — as you play harder, output signal 
level increases.
■ Velocity Transient — apply to filter or voltage 
controlled distortion device for dynamic timbral 
changes.
And best of all is the incredibly low cost. Retro­
fit versions are available from less than $45.00. 
Stand-alone package with case and power supp­
ly (shown in the photo) less than $70.00.
Get the full details from our latest catalog of 
electronic kits for stage and studio. It’s yours 
FREE by calling: ______ _________________

1- 800-654-8657

RAiA Electronics, Inc.
1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626
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itniQitt: vimr 
happily presents its first 

installment of fine recordings.

FROM GERMANY: 
the Pilz. Ohr. & Cosmic Music 
reissues, with original cover art 

and labels.
POPOL VUH - $9

In Den Garten Pharaos 
Hosianna Mantra 

Sehgpreisung 
Emsjager & Siebenjager 

Aguirre

MANUEL GOTTSCHING - $9 
Inventions for Electric Guitar

WITTHUSER & WESTRUPP - $14 
Live 68-73

BROSELMASCHINE- $9 
Live 68 73

EMTIDI - $9
1 st Ip 
Saat

GURU GURU - $9 
Ufo 

Hmten

JAPANESE POLYDOR. 
these long-out-of-print Ips 

are available on superb Japanese 
press: they feature all original 

artwork and lyric sheets and are 
on the original Polydor label.

FAUST r $12.50
1 st Ip (black & white cover) 

So Far (with pictures)

LATTE E MIELE - $12.50 
Papillon 

(their best, fold-open 
with color insert)

ANTHONY MOORE
Pieces from the Cloudland Ballroom 

(Rec. in Faust s studio with 
Faust members)

SLAPP HAPPY - $12.50 
Sort Of

(Original front and back cover, 
with Faust)

Please write for a free catalog
TO ORDER:

Please send money order, include 
$2 50 for 1st Ip and 50C each 

additional Ip. All orders sent via UPS 
or 1st class mail.

Phone orders are most welcome.

UNIQUE VINYL
P.O. Box 23846 - Phoenix, AZ 85063 

602-247-1778 

Robert Carlberg’s “ Ire-view
Please note: The Sept/Oct '82 
column listed Philip Perkins' 
Neighborhood with a Sky incorrect­
ly as Neighborhood with a View.

Prince 1999 (Warner Bros. 23720- 
1). Foregoing falsetto and many 
of his other soul trappings, 
Prince is making a strong bid for 
a rock crossover. Keyboard syn­
thesizers, toe-tapping grooves, 
and unbridled hedonism are his 
means. As a double record it's 
too long, but at least it's priced 
1 ike a single LP.

DEVO Oh No! It's DEVO (Warner 
Bros. 23741-1). If fame is mea­
sured by how many people steal 
your stuff, then DEVO must be one 
of the biggest. Because of that, 
though, their trademarks are 
threatening to become anachron­
isms, making it difficult to aban­
don yourself to them.

Steve Winwood Talking Back to the 
Night (Island 9777). Both Prince 
and Winwood use modern technology 
to record all the parts them­
selves, not for egocentric or 
economic reasons but because they 
can. This isn't his most inspired 
writing, but there's always a time 
for just good music.

Jean Piche Heliograms (Melbourne 
4045). Digital synthesizer di­
gitally recorded playing gorgeous 
drones, Reichian pointillism, and 
sweeping brushstrokes of tonal 
color. It's very other-worldly, 
indicating there's a whole other 
culture in Canada besides Bob &

Electronic Art Ensemble Inquiet­
ude (Gramavision 7003). By va­
rying the density and using some 
non-electronics such as voice, 
organ, piano, guitar, and bass, 
the E. A. E. is able to make this 
improvisational electronic cater­
wauling a fascinating experience. 
Lots of Zappa-esque tape speed

Eberhard Schoener Meditation 
(Kuckuck 059). A ten-year-old 
classic of atmospheric synthesis. 

This 1982 reissue, after having 
been unavailable for several 
years, is a crystal-clear digital­
ly remixed direct metal master 
pressing. It ranks with Tangerine 
Dream's "Atem" as the apex of the 
genre.

The The Uncertain Smile (Sire 
29878-0). A 3-song 12" EP with 
all the parts (synthesizers, gui­
tar, bass, drums, flute, sax, and 
vocals) by one guy, Matt Johnson. 
It's remarkably accomplished, with 
several nice touches.

Roy Finch Fiction Music (POL 
0.11/2000). Pleasant electropop 
featuring rhythm box, controlled 
synthesis and Finch's restrained 
singing. Lyrically and musically 
Finch doesn't seem to have any 
particular axes to grind, showing 
a refreshing lack of pretense.

Gen Ken Collaborations (cas­
sette). Heavily-electronic ex­
plorations into uncharted dark 
continents, using combinations of 
rhythm box, white noise, basic 
synthesis, processed talking, and 
tape manipulations. The mood is 
generally fearless, as on his 
first tape (see May/August '82). 
$6 from Ken Montgomery, 118 East 
4th Street //ll, New York, NY 
10003.

David Ocker Two Pieces by David 
Ocker (cassette). One of the 
pieces is for Ocker's own over­
dubbed clarinet, the other is for 
solo viola played by Roland Kato. 
Both seem essentially random and 
self-perpetuating. $9 postpaid 
from Fun Music, 2315 Jackson 
Street, San Francisco, CA 94155.

Scott Fraser Natural Histories 
(cassette). Mostly long drones 
meant to sound synthetic but ac­
tually made up of other sounds 
processed. Some fascinating 
transformations. $8 postpaid from 
Fun Music (see above).

David Stout All Known Rivers 
(cassette). Gentle, peaceful 
soundscapes for synthesizer and 
tape, perhaps best likened to 
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"Music for Films" Eno or Kitaro’s 
"Ten Kai". Most of it is exceed­
ingly subtle and accomplished. 
Direct from Stout at 114 NW 30th, 
Corvallis, OR 97330.

Robb Murray Classical Mosquito! 
(e.p.). 8 neo-baroque pieces of 
organ-voiced synthesizer. Murray, 
more at home on a typewriter key­
board than the black and white 
variety, has deftly programmed his 
compositions to play themselves 
using an "0rchestra-80" program on 
a Radio Shack TRS-80. He's right
— "There's nothing eerie or eso­
teric about these pieces of music"
— just delightful organ minia­
tures with a modern twist. $4 
postpaid from MurYay, 444 St. 
James Place, Chicago, IL 60414.

400 Blows Beat the Devil (Con­
crete 002; single). The spirit of 
Throbbing Gristle lives on — 
mumbled talking, drone trumpet, 
pulsing bass, tapes, weird percus­
sion. Nice job lads, but it's 
been done before. Concrete Pro­
ductions, 47 Oak Avenue, Shirley, 
Croyden CR0 8EP, Surrey, England.

Steve Meehleder The Collection 
(cassette). Recorded "after work 
and on weekends", this tape epito­
mizes the grass roots electronic 
music explosion. Intricate tex­
tures and deliberate mixing take 
precedence over keyboard pyrotech­
nics, although the pieces have 
more than a passing classical 
influence a la Synergy & Vangelis. 
1610 J Avenue NE, Cedar Rapids, 
IA.

Schaltkreis Wasserman Psychotron 
(Mercury 6367-042). Some sort of 
central timing source is used to 
synchronize synthesizers, elec­
tronic percussion, and arpeggia- 
tors. The result is tight-knit 
tunes with frequent key changes 
and counter-melodies. Swiss-citi- 
zens Daniela and Peter Wasserman 
also include some cut-and-splice 
tapework, a drone piece, and some 
singing (in German). There's more 
than enough variety and plenty of 
solid musical value.

Port Said Eve of Departure (cas­
sette). Like their previous sin­
gle (May/Aug '82) and cassette 
(February '83), this duo seems to 
delight in defying categorization. 
Unusual percussion and their own 
ways of using synthesizers make 
them sound unlike anyone else. 
You won't be tempted to dance to 
their music, but you'll marvel at 

the unique tonalities. 132 West 
24th Street, New York, NY 10011.

The View In a Strange Land 
(Videoview 444; e.p.). John Craig 
Blaine, who wrote, produced, 
sings, and plays guitar and syn­
thesizer on these three tunes, is 
a talented guy. Not only does he 
wear a lot of hats, but the quali­
ty of the writing is easily as 
good as any of the techno-pop you 
hear on the radio. His bassist 
and drummer are pretty hot too. 
99 East Street, Easthampton, MA 
01027.
John Wiggins Tuned Space (cas­
sette). More space than tunes, 
Wiggins explores the underbelly of 
Serge and Moog synthesizers. He 
avoids the usual pitfalls of ab­
stract "art-music" by staying away 
from the obvious and emphasizing 
his incredible variety — from 
tape manipulations to gated 
rhythms to computer music to quiet 
drones. 15 Reservoir Avenue, 
Northport, NY 11768.

Bill Nelson The Love that Whirls 
(Diary of a Thinking Heart) (PVC 
101). The main disc is pop songs 
dressed in electronic clothes. 
Nelson's octave-jumping vocals 
draw you in, and the solid produc­
tion holds you. A user-friendly 
disc. The bonus disc of instru­
mental incidental music to "Beauty 
and the Beast" probably loses 
something in translation — short 
synthesizer settings are razor-cut 
together, giving a disjointed and, 
well, incidental overall impres-

Peter Schafer Extension (cas­
sette); Panta Rhei (cassette). 
Go-founder with Rudiger Lorenz 
(May/Aug '82, February '83) of 
their SYNTAPE cassette label, this 
20-year old West German shows what 
can happen when a synthesizer 
falls into the hands of a skilled 
keyboardist. He's got a classic­
ally-trained musician's interest 
in the way lines of notes inter­
react, plus the synthesist's fas­
cination with the tonal and ex­
pressive possibilities of the syn­
thesizer. Gar 1-Ludwig-8chie ich 
Strasse 5, 7518 Bretten, W. Ger-

Synarios Uncontrolled Voltage 
(cassette). A "live to tape" 
collaboration between Lauri Pais­
ley and Don Slepian. A number of 
electronic keyboards are employed 
to create a lot of variety for a

.................continued on page 11

values on the positive side of 
each control point from 100k to 
5.6k (!!). This runs both the 
Zener diodes and the 2N2222s in 
the switching part of the circuit 
much closer to their recommended 
operating limits. The result was 
a much more stable cutoff voltage 
at the control points, hence qui­
eter switching glitches.

3. I determined the optimum 
operating voltage for the entire 
circuit to be 30V, and included an 
on-board LM317 regulated power 
supply. This was necessitated by 
the fact that I increased my phan­
tom power to the industry standard 
of 48V, which pushed the circuit 
over the edge as far as a few of 
its design parameters were con­
cerned .

I also have some comments 
about the last paragraph which was 
added to my original article. 
While FETs used as gate-controlled 
amplifiers are indeed prone to 
distortion, the situation here is 
a little different. The 0.01 uF 
cap between the source and gate of 
the FET makes the thing almost 
like a passive element throughout 
most of the audio range. I've 
checked this circuit out on a 
'scope and find it to be linear 
within the limits of my equipment, 
eyes, and ears up to about 20 dBm. 
In any event, I use it in a cue or 
monitor mixing circuit which 
doesn't require the utmost fideli­
ty. I don't really think you need 
to patch into the mixer system as 
shown in figure 2, especially if 
you are not using the circuit in 
the main signal path, and the most 
logical place for the.circuit is 
as part of a cuing or monitoring 
system.

Lindsay Haisley 
Austin, TX

HELP!

For a book on Thaddeus Cahill 
and his Telharmonium (1892 - 
1911), the first electronic music 
synthesizer, I would appreciate 
any information on letters, re­
cordings, or other materials.

Reynold Weidenaar
5 Jones St., Apt. 4 
New York, NY 10014

..................continued on page 31
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Voyetra Eight

Octave-Plateau’s Voyetra Eight is a multi­
featured, eight voice polyphonic synthesizer. It 
comprises a modular approach, with a five octave 
keyboard and separate 19 inch rack mount mainframe 
(see photos); t,he circuitry is hybrid, containing 
both digital and analog circuitry. The VCOs, fil­
ters, and VCAs are analog while the LFOs, envelopes, 
and patching circuitry are digital. The signal 
output is very clean, and the extensive patching 
system allows you to create a wide variety of 
sounds. An autotune feature calibrates the oscilla­
tors, and if a voice cannot be brought into tune, it 
is shut off and a diagnostic error code results.

The Voyetra stores up to 52 patches, and in­
cludes a cassette interface for loading and storing 
patches. A 52 stage program stepper lets the user 
access the patches in any sequence via either the 
front panel, a footswitch, or the keyboard. Left, 
right, and mono outputs are available at the back of 
the unit; in addition,, a second unit may be ’’slaved" 
to the first if desired.

The Voyetra is designed as two four voice syn­
thesizers with an eight voice keyboard. Thus, there 
are four modes of operation available. These are:

• Whole eight mode — Both synthesizers (left 
and right half) play the same patch.

• Split mode -- Each half of the instrument 
plays a different patch (you can define the split 
point).

• Layer mode — The instrument and keyboard 
are in a four voice mode, but two different patches 
are playing simultaneously. This mode is great for 
creating a big sound, like having a brass and string 
section playing simultaneously.

• Unison mode -- This may be assigned to 
either half of the keyboard. All voices sound the 

same note, giving a big fat sound not unlike the old 
minimoog sound.

On first glance, the front panel may appear 
confusing, but after a couple of sessions, creating 
a sound will become second nature. The calculator 
keypad labelled "Programmer" is the heart of the 
patching system. You address a patch by selecting 
the appropriate "Call" or "Enable" button (either 
the left synth, right synth, or the step function). 
Then, you use either the forward or reverse button, 
or specify two digits, to call up the particular 
patch you wish to play or modify.

While in the play mode, you can address 16 
real-time functions — envelope, filter cutoff, LFO 
rate, detune, etc. These are labelled "Program 
Parameter Trimmers" and temporarily alter the patch.

Editing. To edit a patch, you must press "Re­
mote Edit" and "Autotune" simultaneously. The LED 
displays will now indicate which voice is being 
edited, which state or group of functions you are 
addressing, and the amount of modulation presently 
set. There are twelve states, and with each state 
the pots and buttons in the grey parameter section 
assume different functions. State 1 addresses the 
ADSRs, pulse width, filter tracking, and the volume 
of the VCOs. State 2 addresses the filter center 
frequency, Q, filter modulation, VCO tuning, LFO 
delay, and glide. States 3 and 4 select the wave­
forms of each of the two VCOs in each voice. The 
remaining states are labelled A-D and A'-D' (or "A 
prime" through "D prime"). These eight states re­
present four modulation banks. Think of each bank 
as a set of patch cords. You may select from eight 
modulation sources (DC, sample-and-hold, LFO sine, 
LFO square, VCO 1, VCO 2, ADSR 1, and ADSR 2). The
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source is selected using the number on the keypad 
(only 0-7 will respond at this point). Each of 
these sources may be inverted if so desired. A 
destination is then selected with the appropriate 
button in the grey section (Q, filter center fre­
quency, VCO1, or VCO 2).

By advancing the Stepper forward to the prime 
state, you can then select the amount of modulation 
and a controller through which you may send the 
modulation. The controllers available are +X and -X 
(on the joystick), filter cutoff pedal, keyboard 
pressure, keyboard velocity, noise, and ADSR 1. The 
controllers are selected again by the grey section 
buttons, and the amount of modulation by touching 
the keypad. This will add or subtract a given 
amount and be displayed by the Step LEDs.

In addition, you may also create patches using 
an Apple Computer which is connected either by the 
game paddle connector or a parallel port. In this 
mode, the Apple screen will reflect the Voyetra 
state and patches may be stored or called from the 
Apple's diskette and placed in the Voyetra memory 
(in any sequence). A future software package will 
allow an Apple/Voyetra system to compose and score 
music, as well as store sequences of notes.

The Keyboard. The five octave keyboard fea­
tures a joystick controller and two stepper 
switches. These switches may step forward or back­
ward through the patches. The joystick provides'a 
pitch bend on the +Y and -Y parameters while the +X 
and -X are programmable for a number of functions. 
There is also a keyboard pressure and a pitch bend 
adjustment. The keyboard connects to the main unit 
with a standard Cannon (3-pin) connector.

Two features of the Voyetra not normally found 
in most systems are keyboard velocity and pressure. 
At first, you might not realize the subtleties in­
volved with this system. Velocity is a voltage 
proportional to how quickly the key is depressed, 
while pressure is a voltage proportional to how much 
weight is applied to the keyboard. Once you ex­
perience this, you quickly adapt your technique to 
make use of these features. For instance, by in­
verting a DC source, using velocity as a controller, 
and controlling the filter frequency, you can close 
the filter by playing quickly and let it remain open 
by playing legato. You could just as easily set the 
pressure to trigger a vibrato, thus allowing you to 
emphasize different notes in different ways — with­
out taking your hands off the keyboard.

An optional expansion card, which plugs into an 
available slot in the mainframe, adds a number of 
features to the instrument including a parallel port 
and 128K or EPROM; so, you can expect future soft­
ware enhancements as they become available. Current 
software additions are: 100 patch storage capabili­
ty; two additional LFOs (with selectable waveforms); 
velocity controlled attack; keyboard controlled 
decay/release; more control over pulse width modula­
tion; and expanded arpeggiation features.

Conclusion. The Voyetra combines the precision 
and "repeatability" of digital circuitry with the 
richness and economical advantages of analog cir­
cuitry. Since the operating system of the instru­
ment is in software, modifications and updates are 
made by changing EPROMs and not hardware. While not 
exactly inexpensive (the list is approximately 
$5,000), the Voyetra's design and craftsmanship will 
allow you to create sounds which are a notch above 
the competition.---------------------------------------------------------  O

Not all Wireless 
Microphones 

are Created Equal

This One Is A 
Telex

Recommendations by performers, as well as engineers, have 
made Telex the fastest growing wireless mic system in 
the industry.
Performers tell us they prefer Telex wireless mics because of 
the rich, full-bodied sound. And because the mics feel and look 
like conventional microphones.

To quote performers:...the Telex wireless mic sounds superior 
to any I’ve used for vocals—wired or wireless...
...the freedom it gave our group sold me on the concept, and 
the sound sold me on Telex...

Audio and broadcast engineers stated that they prefer Telex 
because with just the addition of a second antenna, they have 
the most reliable diversity* wireless mic receiver available, 
indoors or out. And because the compander circuitry provides 
dynamic range from a whisper to full fortissimo.

To quote engineers:...the Telex wireless is the best we’ve 
tested, and we’ve checked them all...
...from a quarter mile, the signal was still crisp and clear... 
...for the money Telex outperformed all others we tried...

When you’re ready for wireless mics, Telex offers you a choice 
of three VHF frequency groups, hand held or belt-pack trans­
mitters, dynamic or electret microphones and a host of 
accessories. Compare our specs against any others, and by all 
means, compare the price. We re quite certain you’ll also prefer 
Telex. Made in USA. Please write for full details.
*US Patent No. 4293955. Other patents applied for.

TELEX

Quality Products for the Audio Professional

TELEX COMMUNICATIONS, INC.
Polyphony 9600 Aldrich Ave. So.. Minneapolis, MN 55420 U.S.A.

Europe: Le Bonaparte-Office 711. Centre Affaires Paris-Nord. 93153 Le Blanc-Mesnil, France. 9



A Product Revieiv

B<f: Kink Austin
I suppose that the premise of 

this review will be hard to be­
lieve for some of you, but I think 
that we are starting to see the 
beginning of the end of big stacks 
of tube amplifiers. The Rockman, 
manufactured by Scholz R & D, 
represents a significant break­
through with respect to equipment 
for the professional guitarist. 
Running off of eight "AA" penlight 
cells or an AC adapter, the Rock­
man gives the musician more con­
trol over that elusive tube-over­
drive sound, combines this with a 
built-in effects chain, and de­
livers all these sounds in a pack­
age small enough to fit in a gui­
tar case! As if that weren't 
enough, it also drives stereo 
headphones (provided with the 
unit) for practicing without dis­
turbing others. And when I say 
stereo, I mean STEREO — it's a 
very big sound.

Perhaps the deciding factor 
in my decision to sell my Marshall 
amp and buy the Rockman was the 
fact that the sound of the Rockman 
is excellent for recording. The 
amount of outboard sound process'- 
ing gear that the Rockman replaces 
is pretty remarkable: compres­
sion, tube-simulation, equaliza­
tion, and chorus/delay. Since all 
of this is in one package and 

designed to act as a system, the 
noise level is lower than when I 
use my separate processors. This 
also frees up a lot of my equip­
ment for other use (like process­
ing Thomas Henry's Snare+, which 
I'm also enjoying using).

Probably the most exciting 
thing about this .product is the 
tube-overdrive simulator. I have 
always been a fan of tube ampli­
fiers for guitar, and none of the 
solid-state circuits that I had 
heard really sounded like tube 
distortion to me. It seems that 
the critical portion of the sound 
is when it is decaying, since tube 
amps have a characteristic decay 
that is pretty hard to get with 
solid state devices. I was first 
convinced that "the sound" could 
be implemented with solid state 
devices when I heard Allan Holds­
worth play through his new Hart­
ley-Thompson amplifier about a 
year ago. Now it seems that Tom 
Scholz, the Rockman’s inventor, 
has figured out how to do it also. 
In my experience, the Rockman is 
the best tube-overdrive simulator 
that I have ever heard. As the 
note fades away, it sounds just 
like a tube amplifier to my ears. 
Combining this overdrive effect 
with the chorus/delay results in a 
pretty impressive sound. To get a 
powerful sustaining tone — pre­
viously only possible with a good 
deal of heavy, expensive, noisy 
equipment — all I have to do is 
patch the Rockman into my mixer. 
I love it!

The Rockman provides four 
different sounds that can be se­
lected with a four position slide 
switch. Two of these are"clean­
sustain" type sounds that use 
compression techniques to give the 
guitar a ringing quality. It 
appears that the main difference 
between these two sounds is the 
equalization, since one of the 
tones is bright, while the second 
is more mellow in character. The 
remaining tone colors incorporate 
the "tube-overdrive" simulator; 
one of them is relatively mild and 
sounds a lot like my 1953 Fender 
Deluxe, while the remaining timbre 
can be compared to a Marshall 
stack type sound. All four of the 
basic timbres use the chorusing 
and delay circuits, although there 
is a switch to cancel those ef­
fects. The owner's manual indi­
cates that tuning should be done 
with the chorusing turned off, so 
I can see why that switch is 
there. But, as soon as I cancel 
either one of those effects I 
realize how important it is to 
creating the total sound, and I 
immediately switch it back in.

In talking to people about 
the Rockman, I have heard com­
plaints that there are not enough 
controls on it to vary the ef­
fects. However, I don't miss the 
half dozen or so knobs that would 
be necessary — four great sounds 
at the flip of a single switch is 
much more desirable than a thou­
sand mediocre sounds that take a 
good deal of thought and effort to 
achieve. In this sense, I think 
that Scholz R & D has done a great 
service to guitar players: Since 
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it is now a simple matter to get 
good tone quality, we can concen­
trate on the more important (in my 
opinion) aspects of playing that 
come from the hands.

The other controls on the 
Rockman are a three position vol­
ume switch, and an input attenua­
tor which is a screwdriver adjust­
ment on the back of the unit. The 
input attenuator is nice, because 
it allows you to tailor the sensi­
tivity of the compression and 
overdrive to the particular pick­
ups in your guitar. The volume 
switch lets you match the output 
signal with the equipment that you 
are using. Most mixers like to 
see a standard line level, but 
"semi-pro” equipment like TEAC 
tape decks are set up for a signal 
level that is a nominal -10 dB.

The Rockman comes with a pair 
of lightweight headphones that are 
similar to those sold with per­
sonal stereos, and there are two 
output jacks so you can monitor on 
the phones at the same time you 
are going into a tape machine. 
There is also a stereo auxiliary 
input for playing along with re­
cords or with another Rockman.

I was impressed to find out 
that there is a two year parts and 
labor warranty that comes with the 
Rockman. I'm glad to see a com­
pany that stands behind a product. 
I think that this is a very good 
piece of equipment, and, consider­
ing the number of effects it re­
places, is certainly reasonably 
priced. It is not, as some people 
would suggest, just a headphone 
amplifier for guitar; it is a 
sophisticated piece of signal pro­
cessing gear that happens to be 
able to drive headphones.

Now, I'm not saying that 
everyone from Foreigner to Judas 
Priest will be running to their 
local music store to trade in 
their Marshall stacks for a Rock­
man. Things don't change that 
fast in the music industry. But, 
I am convinced that slowly we will 
see a change occur, and that in a 
few years solid-state amps will 
dominate the marketplace. It's 
going to be hard to convince some 
people, and I'm sure that a few 
people will never be convinced 
that solid-state can hack it no 
matter what the circumstances may 
be. But progress is being made, 
and the Rockman makes a strong 
case for solid-state guitar pro­
cessing to replicate that "oldie 
but goodie" tube amp sound. G

re-view
continued from page 7...............

two-piece, though the improvised 
nature of the pieces limits the 
amount of rhythmic and harmonic 
experimentation. $7.95 from Don & 
Judy Records, PO Box 836, Edison, 
NJ 08818.

Demo Records/Tapes

The Incredible Sounds of The Syn- 
clavier II (N.E.D. 1/2). A 12" 
LP of demonstration without narra­
tion. The sixty 20-second doodles 
are by Denny Jaeger, veteran of 
VISA, Levi, and Chevrolet commer­
cials. He sticks mostly to the 
standard strings, organ, bells and 
harpsichord sounds with minor 
variations — and the record real­
ly is blue.

Just Fairlight #3 (cassette). 
Side A narrates how great this 
$30K synthesizer is and provides 
short musical examples — but lit­
tle technical detail. Side B 
presents the same examples without 
narration. Considering the almost 
unlimited potential of this ins­
trument, the conservatism of the 
examples is somewhat disappoint­
ing.

The Emulator Demonstration Record 
Five selections on an 8.5" flexi- 
disc, four of them presenting the 
usual rock, jazz, and classical 
sounds. The fifth is an ostenta­
tious narrated demo produced by 
Australian composer Andrew Thomas 
Wilson which at least hints at the 
tremendous potential of an exter­
nal-sound-recording synthesizer.

(Editor's Note: I recently asked 
Robert to compile a list of elec­
tronically-oriented records which 
have gotten better with age for 
those who are looking for good 
music they may have missed. Here 
are his choices.)

Quiet Sun Mainstream (island 
HELP-19; originally released in 
1975). Instrumental rock from 
veteran Phil Manzanera which qui­
etly bores in on your conscious­
ness. Subtle use of electronics 
and effects.

This Heat This Heat (Piano THIS- 
1; 1978). Turns rock inside out 
through extensive effects and pro­
cessing. Bowled me over when I 
first heard it; it still does.

Robert Wyat,t Rock Bottom (Virgin 
13-112; 1974). Commemorating his 
stay in the hospital, this remains 
one of the most effective mood 
pieces ever released.

Darryl Way Concerto for Electric 
Violin (Island 9550; 1978). An 
original classical piece for clear 
plexiglas violin and "orchestra" 
— amazingly synthesized by Fran­
cis Monkman.

Claude Perraudin Mutation 24 
(RCA 37070; 1979). One of the 
most strongly musical e.m. efforts 
ever released, with synthesizers, 
drums, bass, and guitar all played 
by Perraudin in his home studio.

Wendy Carlos Walter Carlos' 
Clockwork Orange (Columbia 31480;
1972).  Not the movie soundtrack, 
but what Carlos would have done 
had she had the time to do it 
properly. Contains Carlos' best 
original writing to date (Iron 
included).

Hatfield and the 
and the Nor th
1973).  Why can't 
congenial?

North Hatfield 
(Virgin 2008; 

all rock be this

Weather Report Tale Spinnin' 
(Columbia 33417; 1975). Every 
Weather Report album seems to get 
better with familiarity, but this 
one looms largest for its innova­
tive mixing and synthesizer work.

Harmonia Harmonia (Brain 1044;
1974).  Perhaps the most single- 
minded of the German hardcore 
electronics of the early '70s. At 
least until their second record.

Brian Eno Another Green World 
(Island 9351; 1975). The perfect 
blend of pure sound experimenta­
tion with tune-writing. Both have 
been expolored further elsewhere 
but not together.

Neu! Neu! (Brain 1004; 1974) and 
Neu! 2 (Brain 1028; 1973). The 
ideas, effects, and tapework are 
still tops in their field. I 
guess we haven't come that far in 
ten years.

Happy the Man Happy the Man 
(Arista 4120; 1977). Extreme

.................continued on nage 31
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Switched-Capacitance

Transversal Filters

Theory & Practice
By: George Quiroga

Theory
Two of the most recent advances in active fil­

ter technology are the "switched-capacitance" and 
"charge coupled device" filters. Both of these 
types of filters offer high accuracy, extended ver­
satility, a minimum number of supporting hardware, 
and relatively low cost. This article examines and 
compares the principle of operation behind, and the 
application of, these new filter components.

Switched-capacitor principles. The simplest 
form of a switched capacitance filter can be derived 
from a standard passive low pass RC (resistance/ca- 
pacitance) filter. In the RC filter, the cutoff 
frequency is determined by the equation f=l/RC. If 
we fix the value of the capacitance and vary the 
resistance, the frequency f can be controlled. 
Substituting the resistance R with a pair of Field 
Effect Transistors on either side of the capacitor 
creates the "switched capacitor" (see figure 1).

To show how this works, consider applying two 
complementary clock pulses on the gates of the FETs. 
When the gate of QI goes low, Q2 is high and the 
capacitor charges to value Vl. Since Q2 presents a 
high impedance, there is no voltage at its output. 
When the clock changes state, QI shuts off and Q2 
goes to a low impedance, thus discharging the capa­
citor to provide voltage V2. The circuit in figure 
1 now reduces to the circuit in figure 2. The 
charge on the capacitor is Q=C(V2-V1). If we divide 
both sides by the time it takes to flip the switch 
back and forth, the equation becomes Q/t=C(V2-Vl)/1. 
Knowing that Q/t-I and l/t=f, we can further reduce 
it to I=C(V2-Vl)f. Finally, applying Ohm's Law 
(R=V/l) we obtain R=l/Cf where f is the clocking 
frequency applied to the two transistors. In es­
sence we have a variable resistor whose value is 
dependent on the clock frequency.

We can now use this basic switched capacitor 
stage to replace the resistors in an active filter. 
Figure 3 shows this idea implemented in a basic low 
pass integrator. When used in an Integrated Cir­
cuit, the circuit of figure 3 is expanded to include 
four or more FETs (usually MOSFETs). The extra
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components help to stabilize the integrator by re­
ducing the amount of stray or parasitic capacitance 
inherent in the silicon sunstrate. Since MOSFETs 
take up very little space on the silicon, successful 
multistage filters can be produced. The advantage 
of this kind of filter is that the switched capaci­
tor stage requires less area on the silicon than the 
equivalent resistor it is replacing. This fact is 
especially true for large resistance values. There­
fore, the only limiting factor is the size of the 
capacitor that may be implemented on the silicon.

The switched-capacitor filter can be configured 
to provide multi-pole highpass, lowpass, bandpass, 
and notch filter responses. The frequency range, 
however, is presently limited from 0.5 Hz to 25 kHz. 
But since the dynamic range is greater than 80 dB 
and distortion is less than 0.1%, a switched-capaci­
tor filter can be used in most audio applications!.

One problem common to any kind of clocked or 
sampled signal device is the appearance of the clock 
frequency at the output. In a switched-capacitance 
filter, this clock residue is about 6 mV. Another 
problem deals with the sampling frequency itself. 
To prevent any kind of aliasing distortion, the 
sampling frequency must be much greater than twice 
the input frequency.

CCD transversal filters. A charge coupled 
device stage is similar to the switched capacitor 
stage, except that each FET has its own associated 
capacitor. This capacitor/FET combination makes up 
a storage cell or charge packet. By clocking a 
signal into this storage cell and clocking it out, 
one is essentially sampling the input. If each 
packet is connected in series and clocked in %an 
alternating but sequential fashion, the initial 
charge sample is transferred down the line. Figure 
4 shows a typical CCD configuration. Such a device 
is sometimes called a "bucket brigade" because it is 
analogous to the transfer of water buckets down a 
line of people2.

To make a filter from a CCD device, samples are 
tapped off of the delay line and each one is multi­
plied by a weighting factor. All of the weighted 
samples are then summed. The result is a signal 
which has been multiplied by a function and then 
integrated (figure 5). This process is the basis 
for Fourier and other transforms. By controlling 
the weighting functions electrically, a charge 
transfer correlator can be produced. This correla­
tor is sometimes called a programmable transversal 
filter3.

A transversal filter may achieve lowpass and 
bandpass responses at frequencies from 1 kHz to 1 
MHz, with a dynamic range better than 40 dB^. Dis­
tortion is equal to the switched capacitor filter. 
The main limitation of a transversal filter is its 
inferior high frequency response. The cause of this 
poor response is due to the sampling frequency, 
which must be fast enough to refresh the capacitors 
in order to minimize leakage losses. Therefore, 
transversal filters are not especially suited for 
most general audio applications.

Conclusion. Both switched-capacitor and trans­
versal filters allow the circuit designer to imple­
ment a filter with an integrated circuit which re­
quires very few external components. The only re­
quirement is a stable external clock. For audio 
applications, the switched-capacitor has excellent 
specifications, and is lower in cost, when compared 
to a transversal type. Some types of switched- 
capacitor filters offer a digitally selectable res­

onance (Q) and center frequency. An example of this 
feature is found in Reticon's R5620 Universal Active 
Filter5. Programmable filters can be used in compu­
ter controlled networks for applications including 
spectrum analyzers, modems, and voice recognition 
sys terns.
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3. Alan V. Oppenheim, ed., Applications of Digital 
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1978): pp. 129-140.
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Preliminary Data Sheet, (Massachusetts: EG&G Cor­
pora t Ton: 1982^.

Practice
EG&G Reticon of Sunnyvale, California manufac­

ture several CCD and switched-capacitor filters. 
One of these, the R5620 Universal Active Filter, is 
especially suited for audio circuit design because 
of its low cost, accuracy, versatility, programma­
bility, and simplicity in design implementation.
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Description. According to the data sheet, "the 
Reticon R5620 is a double-poly NMOS switched capaci­
tor universal active filter. It will perform all 
five filter types and a programmable oscillator 
without external components. Only an external clock 
is required." The R5620 has three signal inputs 
(HP, LP, and BP) which can be wired in different 
combinations to provide several filter types, in­
cluding notch and phase equalization filters. As an 
example, a notch filter can be created by applying 
an input signal to both the LP and HP inputs. Fig­
ure 1 shows the pinouts for the R5620 and its basic 
configuration while Table 1 shows the pin connec­
tions for implementing the five filter functions and 
the oscillator.

To control the center frequency and the Q, 
there are ten digital inputs (five for "Q" and five 
for "FC") which are compatible with TTL or micropro­
cessor levels. The five pins which are used to vary 
the center frequency will accept any five bit digi­
tal word and translate it to a ratio F clock /FC 
from 50 to 200. Similarly, the Q can be made to 
vary from 0.57 to 150 in 32 steps. The 32 steps for 
frequency are logarithmically spaced which makes it 
suitable for audio applications. To calculate the 5 
bit words needed to generate a particular response, 
Reticon supplies a look-up table in their data 
sheet. Tying all frequency control lines to ground 
results in F clock/FC=200, while tying them high 
results in F clock /FC-50. Tying the Q control 
lines low gives a Q of 0.57 and tying them high 
gives a Q of 150. Table; 2 shows a partial listing 
of values and their corresponding control words.

Figure 2a shows a multipurpose filter for pro­
cessing a guitar or synthesizer signal. When using 
a guitar, the guitar’s output must be brought up to 
a level acceptable to the filter. The high gain 

-preamp of figure 2b works very well for this pur­
pose. (I use this preamp as a module in my synthe­
sizer so that I can process any guitar signal 
through my synthesizer’s mixer as well.)

able 1
FILTER TYPE LP IN HP IN BPIN

LOWPASS V IN GND GND

HIGHPASS GND V IN GND

BANDPASS GND GND V IN

NOTCH V IN V IN GND

ALL PASS V IN V IN V IN

OSCILLATOR « GND GND V OUT

* Q MUST BE SET TO 11101

*able 2
Q 04 03 02 01 00

.57 0 0 0 0 0
1.05 0 0 1 1 0
3.0 0 1 1 0 1
10.0 1 0 1 0 0
40.0 1 1 1 0 1
150.0 1 1 1 1 1

FCLOCK/FC F4 F3 F2 Fl FO

200 0 0 0 0 0
146.2 0 0 1 1 1
102.3 0 1 1 1 i
74.8 1 0 1 1 1
50.0 1 1 1 1 1
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When constructing the multipurpose filter, I 
used DIP switches to set the Q and F control lines, 
but one may use switches mounted on a front panel 
for easier accessibility. Pull up resistors are a 
must on the control lines so these lines will be in 
either of two states and not floating; DIP resistor 
packs are useful for this function. The switches 
for the LP, BP, and HP inputs must have one side 
ties to ground when that particular input is not 
used. The op amp on the output is just a buffer to 
isolate the filter’s output.

A simple clock oscillator made from a CMOS 
CD4011 quad NAND gate drives the filter's clock 
input. The CMOS gate also allows a pair of nine 
Volt batteries to power the entire circuit, making 
it very portable. For more advanced projects, you 
can use voltage controlled oscillators to provide 
the clock frequency. The frequency of the oscilla­
tor in figure 2a is determined by the 10k potentio­
meter and the 0.0033 uF capacitor. Table 3 gives 
possible filter ranges for particular clock frequen­
cies. One should experiment with the potentiometer 
and capacitor values of the clock in order to come 
up with the right clock frequency for the desired 
range. The frequency of the clock is determined by 
the formula Fc=l/RC.

Using R and C values of 10k and 0.0033 uF gives 
a clock frequency of approximately 30 kHz which 
provides a filter range of 150 to 600 Hz. Care must 
be taken to keep the clock frequency out of the 
audio range or else it will be heard at the output. 
Also, an input signal at greater than half the clock 
frequency may cause the R5620 to oscillate. The 
problem of having the clock frequency appear at the 
output can be minimized by using a lowpass filter 
with the corner frequency set slightly higher than 
the filter's highest passable frequency.

Using the Multipurpose Filter. Using the Mul­
tipurpose Filter is easy, but requires an initial 
calibration in order for it to be accurate. By 
using an oscilloscope or frequency counter, adjust 
the oscillator to provide the desired frequency 
range. A switch with 1/ resistors may be used 
instead of the potentiometer to provide exact clock 
frequencies for several ranges. Once calibrated, 
the filter is ready for use. Select which type of 
filter you want by setting the appropriate input 
switches. Now select the correct corner frequency 
and Q by setting the appropriate controls switches, 
and you're ready to go.

Availability of the R5620, as of the time of 
this writing, is limited. A list of distributors 
may be obtained by writing to EG&G Ret icon, 345 
Potrero Ave., Sunnyvale, CA 94086. Although the 
retail price of the R5620 is a low $7.50, Ret icon 
requires a minimum $100 purchase when ordering di­
rect. Maybe there are a few dealers out there who 
would like to stock the R5620 and make it available 
to Polyphony readers.

Although I have limited this article to a rela­
tively simple application, this is by no means the 
end. The purpose of this article is only to intro­
duce you, the reader, to a low cost, state-of-the- 
art filter. The R5620 is a very versatile device 
and I'm sure many of you will be able to expand on 
the usefulness of this chip. Other applications 
include: synthesizer effects modules, equalizer and 
spectrum analysis stages, and speech synthesis sys­
tems. Finally, one must not overlook the idea of 
tying the R5620 to a microcomputer bus. This con­
cept of digital control is where the R5620 really

FCLOCK FO RANGE

1OKHZ 50HZ-200HZ
20KHZ 1OOHZ—400HZ
30KHZ 150HZ-600HZ
4 OK HZ 200HZ—800HZ
50KHZ 250HZ—1OOOHZ
60KHZ 300HZ-1200HZ
70KHZ 350HZ—1400HZ
8 OK HZ 400HZ—1600HZ

able 3
excels. I am presently working on a programmable 
filter which uses a microprocessor to provide not 
only frequency and Q selection, but also phase 
shifting effects. I hope this to be the basis of a 
future article.
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