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921 VOLTAGE CONTROLLED OSCILLATOR

CONTROL PAMEL FEATURES:

All manual frequency controls ane located in Sec-
tion (1) of the panel. The SCALE switch selacts the
span of the FREQUENCY confrol, which can be
gither 2 or 12 octaves. The RANGE switch salects
one of six octave steps. The COARSE RANGE
switch selects either AUDIO or SUBALIDIO ranges,
with considerable overlap.

Section (2) of the panael containg controks and
jacks for the auxiliary cutputs. The
AUXILIARY OUTPUT WAVEFORM
switch selects one of six waveforms,
graphically depicled on the panel.
The AUXILIARY OQUTPUT LEVEL
control varies the cutpul amplitude
from O to B volts, peak to peak. The
selected waveform appears at both
the " +" (normal), and - (inveried)
cutput jacks beneath.

All fiwed level outpuls ane avail-
able at individual jacks in Sectlon
(2) of the panal.

FREQUENCY COMNTROL INPUT
jacks, in Section (4) of the front
panal, allow up to thres control sig-
nals to datermine the deviation from
the basic ascillalor frequency set by
the manual controls in section (1).
Eignals connecied to thesa inputs
are elactrically summsed.

Section {5} contains the manual
control and control input jacks for
modulation of the rectangular wawa-
form width. The RECTANGULAR
WIDTH contral varies the ratio of the positive sec-
tion 1o the total cycle from 5% 10 95%. Eignalsmn-
nected to the WIDTH CONTROL IM jacks are elec-
Incally summed, and detérmina the daviation from
the basic waveform width set by the manual con-
iral. The combination of manual and voltage con-
irol, howaver, will not change the rectangular
width beyond the specified contral range.

The wavelorm clamping control and trigger input
jacks are located in Sectlon (8) of the pamel. The
CLAMPING POINT control specifies the clamping
point within the waveform's total cycle; either a V
or 5 trigger signal activates the clamping action.
The clamping action occurs instantly, setting the
wavelorm 10 the specified point in its cycle, from
which it continues its characteristic pattern.
MUSICAL APPLICATIONS:

The 821 Voltage Controlled Oscillator has many
audio signal generation applications. Four basic
timbres are available at the fixed level outputs, and
can be selecied instantly at the auxiliary oulputs.
These basic timbres can be frequency modulated
by other signals to produce discrete pitch changes,
vibratos, glissandi, and many other musically in-
teresting effects. The register of a melodic line can
be instantly and accurately changed in octave steps
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during its performance. Voltage contral of the rec-
tangular width provides dynamic comiouring of this
waveform's timbre not possible by signal proc-
essing. The extremely wide span of voltage control
permits a continuows sweeap from subaudio to
beyond the limits of human hearing.

Applications of the 821 Voltage Contrallad Oscil-
lator a3 a control signal gengrator are even more
varied. In the subaudio range, the fixed laveal
CUtpuls provide four different rapat-
itive patterns for frequency modula-
fion of one or more voliage con-
trolled oscillators; the modulatory
effect can furtharmore be initiated
at a specilic piteh by a clamping
trigger. A vibrato, for example, can
start abovea, below, ar an lha canlar
of the pitch; or a glissando effect
can start at any desired pitch. In
addition, the rapatition rate of any
guch pattern i3 voltage controllable;
this application could. for example,
prnuuc& a il with a confin uﬂu:ﬂl:,l
varying speed.

Whan applied o processing
madules such as a voltage con-
trolled amplifier or a voltage con-
trolled filter, these contral signaks
are equally useful for amplitude and
spactrum modulation of audio sig-
nals. A sawtooth wavelorm pro-
viding am amplitude envelope can
produce a sharp, slaccato arficu-
lation of the basic sound. In this
application, the highly accurate octave switching of
thia RANGE control provides tempo changes in a
2.1 ratio. The complementary auxiliary cutputs
provide the capability for amplitude modulation
“panning” of a single avdio signal batweaean tha twao
channels, or “fading” from ong signal to another,
Spectrum modulation effects such as “wah-wah"
type resonances can be precisely initiated at any
poant 0 the resonance changs patlenn, vaned in
range, and in rate of repetition. The 921 Voltage
Controlled Oscillator is also suitable as a reference
for phase-lock synchronization with other oscilla-
tors to maintain precise intenvals throughout the
audio range. The axtended low frequency range of
the 921 Voltage Controlled Oscillator in control
signal application for amplitude modulation per-
mits crescendos and decrescendos of nearly bwo
minutes duration.

In summary, the 921 VYoltage Controlled Oscilla-
ter retains the basic oparating features of praviouws
Moog oscillators, and offers additional control fea-
tures particularly suitable in contral signal genara-
tion applications. The unprecedented versatility of
this module, coupled with its wide frequency ranga
and high stability, establshes a new standard in
voltage controlled oscillators.



921 VOLTAGE CONTROLLED OSCILLATOR

The 921 Vollage Controlled Uscil-
lator genarates pericdic wavelorms
within a total Irequancy range lrom
1 to 400000 cycles par second, it
produces sine, nangle. sawtoolh
and rectangular wavialorms Sifmul-
!3I"|E'ﬂu5-|:|l Tha 1r‘EﬂuEI‘|D:.' ol all
wavalorms and tha widih of the nec-
tangular wavalorm arg both 'iﬂ-"iﬂgE'
confrollable. Complementary aux-
ihary oulputs and provisions for
triggered wavelorm clamping are
inciuded T'p'D'-'.I-E' apphcalpns In-
clude audio signal ganaralvon and
conirol signal generation for mod-
ulalaon of otiher 5|ﬂI'IEI|E-

VOLTAGE comte OLLED OSCILLATOR

® Cutstanding freguency sta-
bility over a wide ambient tem-
perature range

® Frequency range fram .01 to
40,000 hertz

® Fized level sine, triangle,
sawlooth, and variable width
rectangular wavelorms avail-
able simultanesausly

# Complementary high level
auxiliary oulpul wavelorms,
switch-selectable, with conlin-
uously variable leweal

8 Wavalorm clamping to a pre-
set point by 5 and Y inigger
signals

= Vollage conirollable rectan-
gular waveform width

m Compatible with axisting
Moog modules




WAVEFORM SYNCHRONIZATION;
FIXED LEVEL DUTPUTS:
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CONTROL VOLTAGE VERSUS
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CONTROL VOLTAGE VERSUS FREQUENCY

BANUAL CONTROL SETTINGS
Scaly = 217 warmi
Cosrne Rarge = Aasdfic
Frequercy = —&
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CONTROL VOLTAGE APPLIED TO &2F

NORMAL

RECTANGULAR:

COEFLEMENTARY
AECTANGULAR:




r Rk
WAVEFORM CLAMPING AT 25%,
WITH AN 5-TRIGGER:
DUTPUT WAVEFDRM
o | o | on
ELAMPING TRIGGER A T
WAVEFORM CLAMPING AT 50%.
WITH & V-TRIGGER:
OUTAUT WAVEFDRM Uﬂvﬂvﬂv
CLAMPFING TRIGGER |—|
e o
SPECIFICATIONS Mol i et 11 V- T O timan. 1 mierosecond Dt Bahind Parslz 84" excluding connecior.
FREQUENCY RANGE Maximuen Repetitean Ratsol W Trg: 20 kH: Rwar Connector: Printed ciroeit cand contact ax-

Guarsnieed: .01 He 8o 40 kM2 in fwwd renges (1
Hz vo 40 kHz wath COMRSE RANGE saaich
in AUDID poaiticn,) (0,00 He o 200 Hs with
COARSE AAMNGE wwitch sn SUB-ALIDIO
positon]

FREQGUENCY CONTROL INPUTS

Mamber: 3 G i)

Valtsges' Frequency Scale Factor of Sum:

1 wodtfocime

Beala Facvor Limsaraty! OO0 (30 Hz o 14 kHe)

Input lmpedanca: 100K ghira

MANUAL FREQUENCY CONTROLS

BCALE Switch: Sets span of FREQUEMCY
kmgly to ither 2or 12 Goime,

RAANOE Ewitch: Chasgii cicillator frequency &
sbepa of 21 |octewe stepal.

docwracy of RAMNGE Switch Stepe: 0,1%

COARSE RANGE Sweich: SUB-ALUDID poas
Eign drops frequesncy of cacillazor 1o 17100 af
nomenal valie sl By ctbsr controls and
inpa.

RECTANGULAR WIDTH CONTROLS

REICTANGULAR WIDTH Knob: Duty eyele ad-
pustabde Trown 10% [egunber-clockwise rots-
i ) §0 PP (oo kvei s roamteon ).

g taigis bir S trol [oputic 3 {sumened b

Eftect of Rectangulasr Control Input: Changes
daby cycle ot the raie of B per wolt.

Inpiat | mpedanes: 100K ol

CLAMPING CONTROLS

Clamping Podnt: Seti meitart point of wanmform
Fram 0% 80 1068% of S oycle.

W Trig Moda: Porkitins soge briggers clampng

Lewawit V- Trig Seap Sipe: From 0te +J vl

Sovesst WV -Trig Misetime: 0.1 melliseconsd

Distributad by NORLIN MUSIC, INC

BL0430R0

$-Trig On: Shawt e ground o Gighsl capalde of
sinkireg U5 millamps @ <05 volis (inggers
clamal

FIXED LEVEL OUTPUTS

Mumbsir: 4 [Sing, Trissguler, Sawdcoth and Fec-
tangalor veeve lorrmsl

Mamine Lavel: —4 dBm (appscsamabely 1.3
wolt peak ba peak)

Mominel Dulpal Impedence of B, Triangular

el Swartaoth Wavelorma: BM) clhams

Momirel Owetput Impedance of Fectangulsr

Wavelorm: LD ohira

Minimum Losd Aesivtence on Aectangelsr Chat-

put: 25K ohms

Camtwring: Al four wowelonms e osntened
round nerg sl

AUKILIARY OUTPUTS
Number: 7 [ane nosmal | ool immvar fisd |
Wavelormm: Switch selectable sine, brigngular,
wrrtnorth, i el sareeioa oh, sectangu e esd
ireer g FiE g L
Ouipat Lavel of Sine, Trianguler smd Sawioo th
Wisssloawn: Controllable From so b0 §eeen
wolld piak Bo peak deangng symemairically
becrrn g beslowe pevos volns.
Reznanprilasr Dhatpun:
1#] jack 000 valte 1o +5 5% nominal
= jack Q00 w0l 5 vo 4,0 nminal
Irvatid Rectanguler Dutpul:
(o} jack QU0 wol i3 o =4, 0% noswingd
[ =1 jeek OuDDwesl s 13 44, O nomingl
Cutput Impadance: -
T40 jack 0000 ohm raxismum
[—1 ek 0U06 chm rasimum

MECHANICAL PACKAGE:
Punsl Sipe: B304 Figh x 41747 with

D154

tension JLIGET wede. Mares wath auenderd
22-pin conrmctor 156 center),

Pin NWIH

1] #1200 Vale Iegrits 50 il msenin-
o, regubated 1o 0U01%

(3] Gegmund Input

(X =500 Volts Ingat: S0 millismps nominal,
regulated 1o 0.01%

6] Freguency Comtral Input: @, = 6K ohma
Dyt ooz e 175 OO e M rwel ]

1Bl Fectangulsr Width Contral Valtsgs Out-
T Mot Lised

7] Oeeund: Rdensncs bor Pin 5

18] Migh Leved Frequency Conbrol Mode: &,
= 0,10 ofim maxirmum (one oo’ 100
i croamyel

191 Fised Sene Quiput: 4 dBm s B00 ohma
nominal impedencs [parallaled o Iroat

Fod T

1] Fixed Triangular Durput: =4 d8m o 80O
b i |paralisled 1o
Frain jacks)

17 Fized Rectangaler Outpul: =4 dBm ot
B0 ohame noeninal impeclancs {paealisled
b0 Troen e i)

116l Fixed Sawbooth Outpat: —4 dBim at BOO
phims, nomenal impedance {paralleled 1o
Fraand jaekial

121]  Low Lewel Frequency Conbrod Mode: &,
= & phee macimoem  (one octes/10
T Er ]

(X2 Ground: Shield for Pin
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