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introduction

An electronicmusic synthesizelis a musicalinstrumentwhosecircuitry can be interconnected
and setup in alargevariety of waysto producea broadspectrumof musicalsounds. The com-
ponentcircuit controlsandinterconnectionsf the Mini Moog Synthesizearearrangedn alogi-
cal and convenient way which is ideal for live performance.

The purposeof this manualis to acquaintyou with the componentircuitry of the Mini Moog
andthe operationof eachof the controlsand switchesregulatingthe generatorsimodifiers,and
control devicesinvolved in the synthesizingof a musicalsound. After proceedingstepby step
throughtheinstructionsoutlinedbelow, you shouldbe readyto beginusingyour instrumentcre-
atively and efficiently.



basic mini moog features

The Mini Moog containsthe basic componentsand featuresto be found on larger, studio-
oriented synthesizers.Its five sound sourcesinclude three oscillatorsfor the production of

pitched tones,one noise sourcefor the productionof unpitchedsounds,and one microphone
preamplifierfor the introductionof live signals. Mixer controlsareavailablefor balancingthese
signals.

Soundmodifiersincludea lowpassfilter andanamplifier, both of which havetheir own contour
generators.The control devicesinclude a 44-notekeyboardfor useby the right hand,andtwo
wheel controls and two switches for use by the left hand.

Provisionis madeat the rear of the instrumentfor connectingexternalcontrolling devicessuch
as sequencerdoot pedals,and two-dimensional(joystick) controllers. Thesemay be usedto
control volume, pitch, andfilter characteristic.Timing signalsmay alsobe introducedto trigger
the contour generators.

audio, control, and timing signals

Soundtravelsthroughthe Mini Moog circuitry in the form of electricalsignalswhich arecalled
AUDIO signals. Theseaudiosignalsaregeneratedby the five soundsourcesandafterundergo-
ing extensivemodification emergeas the output signal. It is this signal, amplified, which is
translated into sound by your speaker system.

Therearetwo othertypesof signalswhich arenot hearddirectly assound butinsteadareusedto
influence the way in which the generating and modifying circuitry performs:

CONTROL signalsareusedto changehe pitchesof the oscillators,the characteristicef
the filter, andthe amountof amplificationby the amplifier. Thesecontrolsignalsarere-
sponsiblefor all of the musicallysignificantchangesandcontoursin the musicalsounds
produced by the Mini Moog.

TIMING signalscomefrom the keyboard(or from an externalsource)and are usedto
trigger, or startoff, the contourswhich openandclosethefilter andamplifier. A timing
signal beginswhenevera key on the keyboardis depressedand stopswhenall keysare
released.Timing signalsare usedto initiate andterminatemusicalsoundswhereascon-
trol signals are used to shape and change these sounds while they occur.



setting up the instrument

Placetheinstrumentat a convenientevelfor playingandsecurehe FrontPanelin the"up" posi-
tion by means of the metal bracket underneath.

1. Set all switches in the off position (left-hand or bottom half depressed).
2. Referring to Fig. 1, below, set all of the control knobs as indicated.
3. Plug the power cord into any conventional 117 Volt A.C. outlet.

4. Two 6’ patch-cordsresuppliedwith the Mini Moog. If you areusinga portable guitar-type
amplifier, runthe cordwith the phoneplug ateachendfrom the LOW level MAIN OUTPUT
jack on the rearconnectorstrip of the Mini Moog to an input on your amplifier. If you are
using a monitoramplifier, you will needto usethe othercord. Plugthe phoneplug endinto
the HIGH level MAIN OUTPUT jack of the synthesizerandrun the small phono-plugat the
other endinto the high level input of the monitor amplifier (or into the line level input of a
tape recorder).

The following sections of this guide will be devoted to a systematic description of individual
control functions in relation to the synthesizer's component circuits.
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output section

The Outputsectionof the front panelincludestwo basicswitches:the POWER switch, which
turnstheinstrumenton andoff, andthe MAIN OUTPUT switch,which sendghefinal audiosig-
nal outthe MAIN OUTPUT jacksat the rearandinto your amplifier. In addition,therearevol-
ume controlsfor the MAIN OUTPUT and HEADPHONE signals,and an A-440 switch, all of
which will be described below.

1. TurnonthePOWERswitch(P). Theinstrumentshouldgenerallybe givenabouttenminutes
to warm up beforetuning andplaying. Oncewarmedup, thereis practicallyno limit to the
length of time it may be kept on and in use.

2. Turnon switches(B) and(C) andthe MAIN OUTPUT switch (M). Adjust the volumecon-
trol on your amplifier sothat,asyou play the keyboard fairly loud tonesareheard. Further
adjustmentsn the overallvolumemay be madewith the MAIN OUTPUTVOLUME control
(26)

3. Briefly turn onthe A-440 switch (Q). Thissignalwill be usedfor tuningtheinstrumentand
is notusedduringactualperformanceThetuning procedurewill be describedn the control-
lers section, step 11.

4. A separateutputis availablefor headphonesn additionto the MAIN OUTPUT. For quiet
practice,or for tuning up prior to performancethe MAIN OUTPUT switch may be turned
off, so thatthe audiosignalis not fed into the amplifier. A pair of low impedancehead-
phoneswith a stereo plug may be pluggedinto the jack labelledPHONES(N). The HEAD-
PHONE VOLUME control (27) is then used to regulate the volume of the headphone signal.

Front Panel Diagram
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oscillator bank

This group of circuits containsthree separateandindependenbscillators. Eachoscillator pro-
ducesa waveformwhich repeatsegularly, therebygiving rise to a tone of definite pitch. The
audio signaloutputsof the threeoscillatorsare activatedby turning on mixer switches(C), (E),
and(G). Sinceswitch (C) is now on, we are hearingthe outputof oscillator1, which is the top
row of controls (4, 5, and 12).

1.

The RANGE switch (4) determineghe pitch rangein which the oscillator functions. Press
down a key in the middle of the keyboard,andturn the RANGE switch throughits 6 posi-
tions. You will hearthatall positionsexceptthe lowestareseparatedby oneoctave. The LO

positionproducessub-audicclicks which may be usedfor rhythmiceffect. Returnthe switch
to its 8" position.

The WAVEFORM switch (5) selectsone of six waveforms,eachof which hasa different
overtonespectrumandthereforeproducesa different basictone quality. From left to right,

the availablewaveformsare: triangular,sawtooth-triangularsawtooth,square wide rectan-
gular, andnarrowrectangular(Oscillator 3 substitutesa reversesawtoothfor the sawtooth-
triangular.)

Hold a key down and run the WAVEFORM switch throughits positions,noticing how the
tone quality changes.The triangularwaveformhasthe leastharmoniccontent;the narrow
rectangulahasthe most. Generallyyour earwill beyour bestguidein decidingwhichwave-
form to use for a particular quality.

The VOLUME control (12) adjuststhe amountof Oscillator 1 signal which is fed to the
mixer, while switch (C) instantly turnsthe oscillatoron or off. Oscillators2 and3 may be
heardby turning on switches(E) and(G) respectivelyandtheir relativevolumesmay be ad-
justed with VOLUME controls (13) and (14).

FREQUENCY controls(7 and10) arefoundonly on Oscillators2 and3. Thesecontrolsraise
or lower the pitch of their oscillatorby asmuchasa major sixth with respecto Oscillator1.
To hearthis, turnon switches(C) and(E), turn off (G), anddepress key. Adjustcontrol(7)
until the pitchesof Oscillators1 and2 arenearlyin unison. As you move up anddownthe
keyboard,the pitchesof the two oscillatorswill movetogether. Now turn control (7) clock-
wise while depressing key, until a perfectfifth is made. Onceagain,this interval will re-
main constaniasyou play different noteson the keyboard Any intervalswithin the rangeof
the oscillatorsmay be setup simply by settingthe RANGE switchesandFREQUENCYcon-
trols appropriately.

By turning off the OSCILLATOR 3 CONTROL switch (B), Oscillator 3 may be discon-
nectedfrom the control of the keyboard. To observethis, turn off switches(B), (C), and(E),
and turn on switch (G). The pitch of the oscillator will not changeas different keys are
struck. You will also observethat Oscillator 3's FREQUENCY control hasa much wider
rangewhen switch (B) is off. If you hold down one key andturn control (10) throughits
range, you will hear a frequency sweep of 6 octaves rather than one octave.



controllers

This sectionwill demonstrateéhe useof the controlslocatedto the left of the Oscillator Bank
(usedin tuning andsettingup a sound),aswell asthe keyboardandthe manualcontrolson the
panelto its left (usedduring performance).All of thesecontrolshavean effect on the oscilla-
tors’ pitches, while the Modulation Mix and keyboard may also be used to control the filter.

modulation mix

Oscillator 3, unlike Oscillators1 and2, is availableasa control signalin additionto functioning
asanaudiosignal. As a controlsignal,it may be mixedwith the outputof the Noise Sourceus-
ing the MODULATION MIX control (3) andintroducedwhenevetrthe performerwishes,using
the MODULATION wheel (29). The proceduredescribedoelow will familiarize you with the
use of the Modulation Mix in controlling the pitch of Oscillator 1:

1.

2.

Turn off switch (B), so that the pitch of Oscillator 3 is not affected by the keyboard.

Turn off switch (G) andturn on switch(C). Now you arehearingOscillatorl, but not Oscil-
lator 3, when a key is depressed.

Set Oscillator 3's RANGE switch (9) to the LO position,its FREQUENCY control (10) to
mid (0) position,andits WAVEFORM switch (11) to the triangular (extremeleft) setting.
This producesa very low frequencytriangularwaveformwhich oscillatesonly a few timesa
second.

Setthe MODULATION MIX controlto 0, sothatits signalis that of Oscillator3. Turn on
the OSCILLATOR MODULATION SWITCH (A). This switch directsthe Modulation Mix
signal to control the oscillators’ pitches.

The slowly varying outputvoltageof Oscillator3 is now going throughthe MODULATION
wheel(29) at the left of the keyboard,andfrom theremay be appliedto periodicallychange
the oscillators’pitches(we will hearits effecton Oscillatorl). The MODULATION wheelis
in effecta level control for the Modulation Mix. Slowly movethe MODULATION wheel
back andforth with your left handwhile holdingdown a key with your right hand.The posi-
tion of the Modulationwheelwill determinethe amountof variationyou hearin the pitch of
Oscillator 1.

Changethe settingof Oscillator3's FREQUENCY control and notice the resultingincrease
and decrease in the speed of the modulation

Changethe settingof Oscillator3's WAVEFORM switch andyou will noticethe changein
the shapeof the modulation. You shouldactuallybe ableto hear the contoursof the differ-
ent waveforms— the alternationof high andlow tonesin the squarewave,the repeatedip-
ward glissandi of the sawtooth, etc.



8. The settingof the MODULATION MIX controldetermineghe proportionsof the mixture of
Oscillator 3 andNoise Source. As you slowly turn this control clockwise,you will hearless
periodic modulation and more random modulation.

9. Before continuing, defeat the oscillator modulation by turning off switch (A).

other controllers

10.The PITCH wheel (28), locatednext to the MODULATION wheelto the left of the key-
board,is usedto bend the pitch determineddy the keyboard(asmuchashalf an octaveup or
down)whenthe performerwishesto introduceexpressivenuanceso individual notesduring
performance.Depress key,andmovethe PITCH wheelbackandforth with your left hand.
Notice thatyou canresetthe control by feel — a detentmechanisnholdsit in its normalcen-
ter position.

11.The TUNE control (1) is usedto tune up the Mini Moog oscillatorsto the pitch of the en-
semblein whichit is beingused,or to its A-440 referencdone. Checkto seethatswitch (C)
is on, andnoticethat,whenakey is depressedhe pitch movesup anddown by a few tones
asthe TUNE controlis turnedthroughits range.Make surethe PITCH wheelis in its center
position,andturn on the A-440 switch (Q). Depressan A key on the keyboard,and adjust
the TUNE control sothatthetwo A’s arein tunewith eachother. Turn off the A-440. The
other two oscillators may now be tuned to Oscillator 1 using their FREQUENCY controls.

12.The GLIDE control (2) regulateghe amountof portamentopr glide, heardbetweenpitches
as first one key and then anotheris depressedThis control is activatedby turning on the
GLIDE switch(R). Settingthe GLIDE controlatvariouslevels,play a scaleor arpeggiofirst
with the GLIDE switch on, thenusingthe switchto introduceglide selectivelybetweencer-
tain notesonly. Noticethatthe furtherto theright control (2) is set,thelongerit will takea
tone to move from one pitch to the next.

13.Finally, the KEYBOARD itself functionsasa controller. It producesa control signalwhich
varies accordingto the positionof the key struck. If morethanonekey is held down, only
the lowestonehaseffect. The control outputof the KEYBOARD is permanentlyconnected
to Oscillatorsl and2. Switch (B) couplesit to Oscillator3. Switches(K) and(L) coupleit
to thefilter, andarediscussedn the sectiontitled modifiers, step8. The KEYBOARD also
producesa timing signaleachtime a key is depressed.This will be discussedn the modi-
fiers section in connection with filter and loudness contour controls.



mixer

Audio signalsproducedby the threeoscillators,noise source,and microphonepreamplifierare
combinedandbalancedy the Mixer section’sswitchesandvolumecontrols. It is this compos-
ite signal,the outputof the mixer, which is thenmodified by thefilter andloudnessontourcon-
trols and appears as the audio output signal of the Mini Moog.

1. The OSCILLATOR VOLUME controls(12,13,and14) areusedto regulatetherelativelev-
els of theaudiosignalsproducedoy thethreeoscillators. SwitchegC), (E), and(G) instantly
turn the individual audio signalson and off. Switch (G) doesnot affect the control signal
producedby Oscillator 3 via the Modulation Mix. The operationof thesecontrols and
switches has been discussed earlier.

2. The EXTERNAL INPUT VOLUME control (15) is connectedo a microphonepreamplifier.
Theinputto this preamplifieris the phonejack on therearpanellabelledEXT. SIGNAL IN-
PUT. Any sortof high impedancemicrophonesignal or soundsourcemay be fed into this
input. This includesguitar microphone,voice microphone,wind instrumentmicrophone,
taperecordermoutput,radio,etc. Control(15) is adjustedsothatthe OVERLOAD light blinks
on andoff occasionallywhenloud soundscomethroughthe externalinput. Switch (D) feeds
this source into the mixer.

3. The NOISE VOLUME control (16) regulateshe level of the signal producedby the Noise
Source. This sourcegenerates randomwaveformproducingpitch-lesssound. Two colors
of noiseareavailable— white, or high-pitched andpink, or low-pitched. Theseareselected
by the Noise Quality switch (H), labelled WHITE/PINK. As an audio signal, the Noise
Sourcemaybefed into the mixer by turningon switch(F). As acontrolsignal,it is available
through the Modulation Mix, as described in doatrollers section.



modifiers

The Modifiers sectionof the front panelfeaturescontrolsfor the two soundmodifiers,the Filter
andthe LoudnesgContour,which respectivelyshapehe overtonecontentandloudness/time&on-
tour of the audiosignalasit passeghroughthe modifying circuitry from the mixer. In orderto
hearthe effect of thesecontrols,beginby settingthe controlsin the oscillatorandmixer sections
as follows:

Control Setting

Oscillator MODULATION SWITCH (A) off

Oscillator 1 RANGE (4) 16

Oscillator 1 WAVEFORM (5) narrow rectangular (extreme right)
Oscillator 1 VOLUME (12) 7

Oscillator 1 MIXER switch (C) on

Other mixer switches (D, E, F, G) off

Switches (J) (K) (L) off

The controlson the Modifiers sectionshouldstill be setasshownin Fig. 1 of the sectiontitled
setting up the instrument.

filter and filter contour

TheMini Moog featuresa wide-rangdowpasdilter. Thisfilter attenuatespr cutsout, thosefre-
guencycomponent®f anaudiosignalwhich lie abovea variablecutoff frequencywhile passing
those components which lie below it.

1. The CUTOFFFREQUENCY control (17) is usedto setthefilter’'s cutoff frequency. Hold
down a key andturn this control first clockwise,thencounter-clockwise.You will hearthe
tone becomemore shrill and then more muted,as the higher overtonesarefirst allowedto
passandthenattenuated.If control(17)is movedall theway to theleft, the entiresignalwill
be cut out.

2. The AMOUNT OF CONTOURcontrol (19) determinegshe amountof filter contourapplied
to thefilter's cutoff frequency. Eachtime akey is depresseda contourgeneratoattachedo
the filter is actuatedand sendsa control signalto thefilter. The control signalrisesat one
rate,thenfalls at a secondrate,andfinally levelsoff ata certainlevel. This resultsin a cor-
respondingise, fall, andleveling off of thefilter cutoff frequency,which we call the filter
contour.

Setthe CUTOFFFREQUENCYto -2 andrepeatedlydepressandhold downa key while set-
ting the AMOUNT OF CONTOURat variouslevels. The morethis controlis turnedup, the
greaterwill be the increaseand decreasen the brightnessof eachnote. Controls(17) and
(19) have an additive effect on the cutoff frequency.

3. The ATTACK TIME control (20) determineghe durationof theinitial segmenof the filter
contour. Theinitial rise of thefilter cutoff frequencycanbe asshortas10 millisecondsor as



long as 10 seconds(The frequencyat which the contourbeginsis determinedby control
(17), while the peakwhich it reachess determinedy controls(17) and(19) combined.)Re-
peatedlydepressa key while varying the settingof the ATTACK TIME control from left to
right. You will hearthe brightnessf the noteincreasesharplyat first, andthenmoregradu-
ally as the attack time increases.

. The DECAY TIME control (21) determineghe durationof the secondsegmenbf the con-
tour, thefall from theinitial peakto the sustainlevel. The rangeof this controlis aboutthe
sameasthatof the previouscontrol. Setthe DECAY TIME controlat variouslevelsmoving
slowly from left to right, while repeatedlydepressing key. At first you will hearthe bright-
nessdropsharplyaftertheinitial attack;thedropwill becomemoregradualasthedecaytime
increases.

. The SUSTAIN LEVEL control(22) determineghe frequencyat which the contourlevelsoff
after theinitial rise andfall. The frequencyof the sustainlevel canbe ashigh asthe initial
peak,in which casethereis no decayaftertheinitial rise,or it canbe aslow asthefrequency
atwhich the contourbegan. To hearthis mosteffectively, setthefilter controlsfor CUTOFF
FREQUENCY of -2, high AMOUNT OF CONTOUR,and mediumDECAY TIME. Now
repeatedlydepressandhold down a key while settingcontrol (22) at variouslevels. Setat0,
the contourdecayeffectively wipesout the signal;setin the middle, the brightnesdevelsoff
at a frequencysomewherebelow the initial peak,and setat 10, the brightnessof the note
rises to an initial peak and remains there.

. The EMPHASIScontrol (18) introducesa sharpresonanceén the responsef thefilter atthe
cutoff frequency. The effectof this controlcanbe heardvery easily. To observat, turnthe
AMOUNT OF CONTOURTfully to the left to shutoff the contoursignal,andturn the EM-

PHASIS controlto 7. Depressa key, andturn the CUTOFFFREQUENCY control slowly

throughoutits range. You shouldhearthe individual overtonesof the oscillator waveform
being emphasizedne by one as the resonancgassesver them. Now setthe CUTOFF
FREQUENCY to about-2, turn the AMOUNT OF CONTOURall the way up, andrepeat-
edly hold down a key while changingthe settingsof controls(20), (21), and (22). Notice
how thefilter contouris now heardasa sweepof the overtoneserieswhen(20) and(21) are
turned up to about 7 seconds and (22) is set low.

We haveseenhow thefilter cutoff frequencymay be controlledmanuallyandusingthefilter
contour controls. These are in addition to other means of controlling the filter.

. The MODULATION MIX (3) of Oscillator3 andthe Noise Sourcemay be usedto modulate
thefilter cutoff frequencyin exactlythe sameway it is employedto modulatethe pitchesof
the oscillators. To direct the Modulation Mix to the filter, the FILTER MODULATION

switch (J) mustbe turnedon. Thenthe MODULATION wheel(29) canbe movedforward
with the left handto introducethe desiredamountof modulationasthe keyboardis played
with theright hand. To testthis, turn (18) and(19) all the way downandset(17) to aboutl
or 2. Make surethatthe OscillatorModulationswitch (A) andOsc.3 Control Switch (B) are
off, andturn on switch(J). Setthe MODULATION MIX controlall theway to theleft. Os-
cillator 3's RANGE switchshouldbesetto LO. You will observeasyou did whenapplying
the ModulationMix to the oscillatorsthatthe modulationcontourdepend®n the settingsof



the FREQUENCYandWAVEFORM controlsof Oscillator3. A more complexsoundcan
be made by adding the effects of controls (18) and (19).

8. Thetwo KEYBOARD CONTROL switches(K) and (L) apply the control signal produced
by thekeyboardio movethefilter cutoff frequencyup anddown. Thisis importantin setting
up a sound,for if thereis no keyboardcontrol of thefilter, the highernoteson the keyboard
will soundduller thanthe lower ones,havingmoreof their overtonesattenuated.To observe
the effectof theseswitchesturn off Oscillatorl (C) andthe Filter Modulationswitch(J), and
setcontrol (17) to 0. Turn onthe NOISE SOURCE(F) andsetthe Noise Quality switch (H)
to WHITE. This feedswhite noisethroughfilter and amplifier. Turn on switches(K) and
(L) andplay up anddownthe keyboard. You will hearthe brightnessof the white noisein-
creaseanddecreaseaccordingto the positionof the key which you havedepressed Switch
(K) couplesa smallamountof keyboardcontrol; switch (L) couplesa largeramount. When
(K) and (L) arebothon, thefilter cutoff frequencymovesin full responseo the keyboard
control signal.

NOTE:

Whenthe EMPHASIS controlis setto 10, thefilter breaksinto oscillation,andproduces
a puresinewavetone.lt thusis availableasa sixth soundsourcewithin the Mini Moog.
The pitch of this additionaloscillatormay be controlledby the five othercontrolson the
keyboard. The sixth soundsourcemay be usedalone or mixed with the other sound
sources to achieve a variety of complex effects.

To hear the sixth sound source alone, set up the instrument as follows:

Control Setting
All Mixer switches (C,D,E,F,G) off
Filter Modulation switch (J) off
Keyboard Control switches (K & L) on
Cutoff Frequency (17) -2
Emphasis (18) 10
Amount of Contour (19) 0

Now hold downor repeatedlystrike a key, while experimentingvith thefollowing means
of controlling pitch:

Manually, using CUTOFF FREQUENCY control.

Using Filter Contour Controls (19-22).

Using the Modulation Mix (see step 7 above).

Usingthe Keyboard. Differently temperedscaleswill resultfrom differentsettingsof
(K) and (L).

PowbdE



loudness contour

The volumeof the audiosignalwhich passeshroughthe Modifiers sectionof the Mini Moog is
contouredby the LoudnessContourcontrols. Thesecontrolsare connectedo a contourgenera-
tor which suppliesa control signalto the amplifier. Like the filter contoursignal,the loudness
contoursignalis composedf threesegments- initial rise,decay,andsustainlevel. Eachtime a
key is struck,the contourgenerators activated anda noteis shaped accordingto the settingsof
the contour controls.

9. The ATTACK TIME control (23) determineghe durationof the initial rise in volumeto a
peak. Turn off the Noise Source(F) andturn on Oscillator1 (C). Move control (23) back
and forth while repeatedlypressingdown a key. Notice the different qualitieswhich a note
takes on as a sharp attack becomes a slow crescendo.

10.The DECAY TIME control (24) determineghe durationof the dropin volumefrom the ini-
tial peak to the sustain level. The decay can be sharp or gradual.

11.The SUSTAIN LEVEL control (25) determineghe volumelevel at which the contourlevels
off afterattackanddecay. Setat0, no sustainlevelis heard. Setat 5, the contourdiminishes
to a low volume. Set at 10, no drop in volume is heard after the initial peak is reached.

12.Finally, a DECAY switch (S) to theleft of the keyboardallows the soundto fadeout at the
decaytime setby control (24), ratherthanimmediatelyuponreleaseof a key. Thisfinal de-
cay then,takeseffectafterthe sustainlevel segmenbf the contour. To reviewthe phaseof
the overallloudnesscontour:a key s first pressedlown. This producesaninitial risein vol-
ume, a decay,anda leveling off. The key is thenlifted, andthe soundis eithercut off im-
mediately,or if the DECAY switchis on, fadesattheratesetby control(24). Turningonthe
DECAY switch can impart a life-like quality to notes which seem to terminate too abruptly.

13. For sustainedsoundsandtexturesa SHORTINGPLUG is providedwith the Mini Moog. If
this plugis insertedin the TRIGGERINPUT jack at the rearof theinstrumentthefilter and
loudnesscontourswill be triggeredand remainat the sustainlevel. The mixer outputwill
then be amplified at a sustainedsolume whetheror not a key is held down. The keyboard
will continueto provide a control signal for determiningthe oscillators’ pitchesand the
filter's cutoff frequency, according to the settings of switches (B), (K), and (L).
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STANDARD ACCESSORIES SHIPPED WITH MINI-D SYNTHESIZER

Mini brochure & 1971 Catalog

Mini Instruction Manual

Warrantee (Reg. Postcard)
Shorting S-Trig Plug

"Back Panel Adjustment" Pamphlet
6’ Phone Cord

6’ Phone - Phono Cord

Optional Accessories List

6/12/71
70-014



OPTIONAL ACCESSORIES NOW AVAILABLE
FOR USE WITH MINI MOOG MODEL D

1. 958 FOOT PEDAL

This controllercanbe usedto controlthe volumeof the output,pitch of the oscillators,or the
cutoff frequencyof thefilter (timbre). Up to threemay be usedsimultaneouslyo control all
of these functions.

2. 959 X-Y CONTROLLER

This "joystick" simultaneouslycontrolsany two of the functionsmentionedabove. For in-
stance, it can be used to produce vowel-like sounds by controlling the filter and pitch.

3. SEQUENTIAL CONTROLLER SYSTEM

960 Sequencer

961 Interface (optional)

962 Sequential Switch (optional)
910 Power Supply for above units
Cabinet (portable or walnut console)

P20 TY

This systemwill automaticallyand simultaneouslycontrol all threefunctions(pitch, timbre,

and volume) in a repeatingeight-eventsequence.lt alsotriggersthe contourgeneratorsat

the onsetof eachevent. The 962 allowsoneto extenda sequencef onefunctionto upto 24

events(example:24 noterepeatingbassline). The 961 extendsflexibility in triggeringthe

contourgeneratorsandcanbe usedto synchronizéhe MINI MOOG with externalequipment
(example: tape recorded click track).

AVAILABLE SOON

1. FOOT SWITCH

A pair of thesewill allow the performerto engagenomentarilyGLIDE andDECAY func-
tions.*

2. DUAL FOOT PEDAL

Essentiallythis devicewill containtwo 958 Foot Pedalsfor simultaneouscontrol of timbre
and volume.

* With a different plug the foot switch will supply an external S-Trigger.

July, 1971
70-016



S-TRIG PLUG FOR MINI MOOG MODEL D

When inserted, this plug keeps the contour generators "on" continuously. It can be wired to an
accessory foot switch for manual external triggering of notes.

Normally Open

— /

[ ] 0

WIRING OF SWITCH TO S-TRIG PLUG

July, 1971
70-018



LEFT HAND CONTROLLER

EXTERNAL CONTROL OF GLIDE AND FINAL DECAY.

Therockerswitchesin theleft handcontrollersectionhavereplacedhe momentarypushbuttons
usedpreviously. Jackshavebeenaddedso that the performercan connectfoot switchesto en-
gage GLIDE and DECAY functions. R. A. Moog will soonmake thesemomentaryswitches
available as an accessory.

With no externalswitch connectedndthe GLIDE switchturnedoff therewill be no portamento.
When the GLIDE switchis turnedon the pitch will glide betweemnotesat a rate setby control

(2) (seecontrollers section, paragraphl2). When the performer connectsthe external foot

switch, he canmomentarilyengageportamentovhenthe GLIDE switchis off by depressinghe

switch button. The foot switch hasno effectif the GLIDE switch is alreadyon. The external
control of the DECAY function works in an analogous fashion.

To preventconfusionof the externalfoot switch cordswith input and outputaudioand control
voltagecords,thejacksfor DECAY andGLIDE are0.206"dia. insteadof 0.250"dia. Thejacks
mate with Switchcraft S-260 plugs instead of ordinary 1/4" phone plugs.

The external switch is a normally closed type. It opens when the button is depressed.

TYPICAL S-260 JACK

Two conductor shielded cable
. N. C.
Ring . . n C. Contact
t e i i
-] Sleeve ¥ ****** Y
O o
Switch

It is possibleto connecta foot pedalratherthanfoot switchto the GLIDE jack. With the GLIDE
switchsetto "off" onecanadjustthe portamentspeedo anyvaluefasterthanthatsetby control
(2). (The foot pedals used for volume, filter, and oscillatorsneiliwork for this purpose.)

Similarly onecanwire anexternalfoot pedalto adjustDECAY to anyvaluefasterthanthetime
set by control (21) or (24).

(audio taper)
AN N
o ] ]
- Sy e S

R =10 M (glide)
R = 2.5 M (decay)

000

A photoresistor can be used in place of a potentiometer.
July, 1971
70-019



Mini Moog Model D Back Panel Adjustments
(on instruments with serial number 1237 and higher)

As with anyfine musicalinstrumentthe Mini Moog may requireperiodictuning andadjustment.Holes
in thebackpanelprovideaccessgo internaltrim potentiometergor necessaradjustments. DO NOT AT-
TEMPT TO REMOVE THE BACK PANEL. Thisshouldberemovedonly by a qualified servicetechni-
cian.

location of rear panel adjustments

LO HI
oscl1 @8 @A

osc2 @®p @c

osc3 @OF @E

Filter Pitch @ K

A-440 @ J Threshold @ H octave @ G

how to tune the oscillators

1. Turn on POWER switch to allow instrument to warm up for 10 minutes before making adjustments.

2. Set front panel controls as shown in Figure 1 and make sure Pitch Bender Wheel is in center position.

Vo m BOOO G
GRoNGIION-: R SORCEL =

;@@@@n OROIOIOX.

(o) W
©©

A O

Figure 1
3. Turn on A-440 reference oscillator.

4. Hold downhighestA onkeyboardusinga pencilor similar deviceto keepthe key depressethrough-
out the entire oscillator tuning procedure.

5. Using a small screwdriverwith an insulatedhandle,turn OSCILLATOR 1 high end adjustmeniA)
andtuneOSCILLATOR 1 usingzerobeatmethodtwo octavesabovethereferenceoscillator.(Do not
touch metal shaft of screwdriver as this will affect tuning).

6. DepresdowestA onkeyboardandzerobeatoneoctavebelowreferencenscillator,usingOSCILLA-
TOR 1 low end adjustment (B).



7. SetOSCILLATOR 1 rangeto 32" andadjustusingoctavetune adjustmen{G) zerobeatone octave
below reference oscillator.

8. Turn off reference oscillator.

9. Set OSCILLATOR 1to 2" range.

10. Turn on OSCILLATOR 2.

11. Tune OSCILLATOR 2 to OSCILLATOR 1, using OSCILLATOR 2 high end adjustment (C) .

12. DepresdowestA key andzerobeatOSCILLATOR 1 with OSCILLATOR 2 usingOSCILLATOR 2
low end adjustment (D).

13. Repeat steps 9 through 12 tuning OSCILLATOR 3 to OSCILLATOR 1.

how to tune the filter
(This is factory set and rarely, if ever, needs adjustment)

1. Set the front panel controls as shown in Figure 2.

O Olow  Boee on
FASTeRoRei Ro R p=ti dofoll s

g@gngg>505 000 @ e

A O

Figure 2
2. Insert S-TRIG Shorting Plug supplied with the instrument.
3. Adjust filter resonance threshold adjustment (H) until tone is barely audible.
4. Turn FILTER EMPHASIS control on front panel to 10.
5. Turn on A-440 reference oscillator.

6. Tune filter resonance to A-440 tone using filter pitch adjustment (K).

4/12/72
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Section |: Precautionary Measures

In the Mini-Moog, asin any electrical device, shock hazardsexist. All lethal voltagesare
confined to the areaaroundthe power switch and the A.C. fuseholder. Always unplug the
instrumentwhile servicingthe electronics. Keyboardcleaningand adjustingmay be donewith
the unit turned on.

When a fuseblows, replaceit only with the propersizeasindicatedon the label directly below
the fuseholder.If thefusecontinuego blow, it is anindicationthata definite electricalproblem
has developed. Never try a larger fuse; this will only result in further internal damage.

Avoid making adjustmentsat random. Each adjustmentis critical and should be madein
accordancewith the proceduresutlinedherein. If a sub-assemblys foundto be defective,we
recommendexchangingit ratherthan attemptingto repairit. Unlessa qualified technicianis
available,with specialtest fixtures, more harm than good may result and possibly void any
remaining warranty.



Section |1: Sub-assembly Description

93-113 Oscillator (Board 1)

This assembly contains three tone oscillators, summing amplifiers, exponential current
generators,waveshapingcircuits and a -5 volt referencesource. The three oscillators are
independentind non-synchronous Eachoscillator is voltage controlledfrom externalsources
suchasthekeyboardLinearinput voltagesareconvertedo exponentiacurrentswhich areused
to controlthe frequencyor pitch of thetoneproduced. The basicsawtoothsignalis processedio

derive triangle and variable width rectangularwaveforms. Oscillator #3 has a wide range
capability which enablest to be usedfor modulationpurposes.The -5 volt referencesourceis

used to establish the precise voltage steps on the octave range switches.

93-114 Contour Generator (Board 2)

This assemblycontainstwo identicalcontouror envelopegeneratorsandthe keyboardcircuitry.

Upon triggering,the contourgeneratorgroducea voltageenvelopewith variableattack,decay,
and sustain.The outputis usedto controlthe gain of the first voltagecontrolledamplifier or the
cutoff frequency of the voltage controlled filter.

The keyboardcircuit containsa constanturrentsourcewhich feedsthe keyboardresistorstring.
This insuresthe propervoltagedrop acrosseachof the 43 keyboardresistors Also containedon
this assemblyis the sample-holdcircuit which measureghe voltage from the keyboardand
maintainsit until adifferentkey is depressedThe outputof this circuit is the controlvoltagefor
the oscillators and the filter. The glide feature is a function of the sample-hold circuit.

93-115 Power Supply (Board 3)

This assemblycontainsthe plusandminus 10 volt regulatorsthe headphonamplifier, the noise
generatorand the modulationmix amplifier. The plus supply usesa temperaturecompensated
zenerdiodefor avoltagereference.The minussupplyis referencedo theregulatedolusvoltage
causingthe two suppliesto "track”. Both suppliesemployremotevoltagesensingfor optimum
stability.

The headphonamplifieris an A.C. coupledemitterfollower with a push-pulloutput. The noise
generatorusesa reversebiased transistorjunction for a noise source. The output of this
transistoris processedhrough three filter circuits to derive the white, pink, and red noise
outputs. The modulationmix amplifier takessignalsfrom Oscillator#3 andthe noisegenerator,
sums them and supplies an output which is used for modulation.

93-116 Filter (Board 4)

This assemblycontainghevoltagecontrolledfilter, the externalinput pre-amplifier,the overload
lampdriver, thefirst andsecondvoltagecontrolledamplifiersandthe A-440 referenceoscillator.
The filter is a voltage controlled low passtype which employsthe Moog patentedladder
network. It is capableof regeneratingoscillating) over a wide frequencyrange. The scaleis
adjustable so the filter can be set to track the keyboard.



The externalpre-ampis a three transistorhigh-gainamplifier. The output of the pre-ampis
monitoredby an overloadindicator. The overloaddriver circuit is a Schmitttrigger which turns
the overload light on when external signal levels become excessive.

Thefirst andsecondvoltagecontrolledamplifiersaretwo nearlyidenticalcircuits. Their gainis
controlled by varying the voltage which suppliesthe current sourcetransistors. A buffer or
output amplifier follows the second VCA stage.

The A-440 referencesourceis a highly stable Wein Bridge oscillator circuit. It producesa
somewhatimperfect sinewave which increasesits harmonic content. These harmonicsor
overtonesassistin tuningto the referencegspeciallywhenthe sourcebeingtunedis oneor two
octavesaway from the referencefrequency. The outputof this circuit is coupledto the VCA
buffer amplifier.

93-118 Rectifier Board

This assemblycontains the input bridge rectifier diodes and the unregulatedD.C. filter
capacitors.

93-060 Left Hand Controller

This assemblycontains the PITCH wheel, MODULATION wheel, GLIDE and DECAY
switches,and two jacks for remote switching of glide and decay. The PITCH wheel hasa
mechanical detent which allows it to be easily returned to a pre-set tune point.

To servicethis assemblyremovethe two mountingscrewsandlift the unit out. All connections
to this assembly are through a 12 prong plug to simplify servicing and replacement.

93-061 Keyboard

The Mini-Moog keyboardis a standardhreeand one-halfoctaveremovablesub-assemblyAll
electricalcontactsaregold platedfor high reliability. The keyboardis heldin placeby four (4)
mounting screwswhich are accessiblevhen the bottom coveris removed. All connectiongo
this assembly are through a 6 prong plug to simplify servicing and replacement.



Section |11: Block Diagram

(This block diagram is a simplified version of the one from the User’'s Manual. The diagram
from the service manual fits on a single 11"x17" sheet.)

High-Z
Mic Input : A440
Mic Preamp .
o . 7o Pedal
j Vol Pedal
N Main Out
0OsC1 o0
@) @) oo O OO VCF VCA 1 O VCA 2 v
8ve Wave Freq Emp Amt Volume T =
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Decay Switch —
0OSC 3
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8ve Tune Wave G o
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Pink Mix
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0OSsC Keyboard
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Section 1V: Trouble Analysis Guide

Use this chart along with the block diagram (Sectionlll) to determinewhich assemblyor

component is defective.

MALFUNCTION

PROBABLE CAUSE AND CURE

Unit dead (no pilot light)

Unit dead (pilot light on,
overload light off)

Unit dead (pilot light and
overload light on)

Excessive hum and constant
modulation of all signals

No output from any mixer source
(A-440 output works)

No oscillator output (noise works)

One oscillator dead or malfunctioning,
other two operating normally

Oscillators drift and
exhibit poor tracking

1.
2.
3.
1.
2.
3.
1.
2.
1.
2.
3.
4.
1.
2.
1.
1.

Blown A.C. fuse
Defective power switch
Defective line cord or plug

Defective power supply (board 3)
Defective power transformer
Defective output amplifier (change filter board 4)

Blown D.C. fuse
Defective power supply (board 3)

Defective rectifier diode on 93-118 assembly
Defective filter cpacitor on 93-118 assembly
Defective power supply (board 3)

Broken ground wire

Defective contour generator (board 2)
Defective VCA or filter (replace filter board 4)

Defective oscillator (board 1)
Defective oscillator (board 1)

Refer to Section XlI - Modifications
under Oscillator Assembly

Oscillator 3 modulates oscillator 1 or 2Refer to Section XIl - Modifications
under Power Supply Assembly

with modulation switches off

Improper or missing waveform
(any oscillator)

Noise source dead or producing poor
quality noise

External input dead
Filter inoperative or malfunctioning

Filter regeneration weak or absent
(EMPHASIS at 10)

MR NE

MR PRE

Defective oscillator (board 1)
Defective waveform switch

Defective noise transistor (Q15 on board 3)
Defective noise generator
(replace power supply board 3)

Defective pre-amp (replace filter board 4)
Defective filter board 4

Defective filter (board 4)
Regen. Cal. not adjusted properly



MALFUNCTION PROBABLE CAUSE AND CURE

Excessive drift or pitch change 1. Defective keyboard circuit (replace board 2)
after key is released (greater than 1
semitone per minute)

Loudness and/or filter contour 1. Defective contour generator (board 2)
generator operate improperly

No output at phones headphone jack 1. Monaural plug in stereo jack

(main output normal) 2. Defective headphone amp
(replace power supply board 3)

Overload light fails to operate 1. Defective bulb

when excessive signal is applied 2. Defective lamp driver circuit
(replace filter board 4)

Thumping sound heard 1. First VCA out of balance

when depressing a key Refer to Section VII Adjustments

(AMOUNT OF CONTOUR at 0) 2. Defective VCA (replace filter board 4)
3. Refer to Section XII - Modifications,

under contour generator assembly

Keyboard glides wheglide is off 1. Defective keyboard circuit
(replace contour generator board 2)

Unit cannot be tuned 1. Defective oscillator (board 1)

(A-440 on frequency, within 1 Hz) 2. Defective keyboard circuit (replace board 2)
Unit cannot be tuned 1. Power supply voltages improperly adjusted
(A-440 off frequency more than 5 Hz) 2. Defective power supply (board 3)

A-440 reference oscillator dead 1. Defective reference oscillator

(other outputs normal) (replace filter board 4)

No modulation (filter or oscillator) 1. Defective mod. mix amp.

(replace power supply bd. 3)
2. Defective MODULATION wheel control

Range switches have little or no effectl. Octave Range misadjusted
2. -5 volt source defective
(replace oscillator board 1)

Noise or static when turning a control Control dirty — spray clean

Control worn-out; replace

Noisy or intermittent switch Switch dirty — spray clean

Switch worn-out; replace

Clean circuit board contacts with a pencil eraser
Tighten tension on circuit board sockets

Intermittent operation
or loss of some functions

ME NP hbE
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Section V: Sub-Assembly L ocations




Section VI: Cover Removal and Sub-assembly Replacement

In order to service the Mini-Moog circuitry, it is necessary to remove the rear cover assembly.
CAUTION:

Be sure the unit is unplugged before removing the cover.

Remove 18 screws (5 top, 5 lower back, and 4 each end of cover); then lift the cover off.

Circuit boardsare pluggedinto socketsat the bottomand securechat the top with two mounting
screws. To remove a circuit board, first remove the screws then unplug from the connector.

Whenreplacing,be sureboardis firmly seatedn the connectorbeforetighteningthe mounting
screws. Remember to re-install the fiber washers between the boards and the frame.

After board replacement,refer to Section VII: Adjustment Proceduresand Locations, to
determine which adjustments should be made.

-10-



Section VII: Adjustment Procedures and L ocations

Eachtime a Mini-Moog is serviced,it shouldbe tuned. Whena boardhasbeenreplacedt will
be necessaryto make additional adjustments.Refer to the table below to determinewhich

adjustments must be made according to the board that has been replaced.

WHEN REPLACING MAKE THESE ADJUSTMENTS
93-113 (Board 1) Oscillator 1. Oscillator 1, 2, and 3 tuning

2. Octave range trimmer
93-114 (Board 2) Contour Generator 1. Check tuning (adjust if necessary)
93-115 (Board 3) Power Supply 1. +10 volts

2.-10 volts

3. Noise level

4. Check tuning (adjust if necessary)
93-116 (Board 4) Filter 1. VCA balance (1 and 2)

2. A-440 frequency

3. Regeneration cal.

4. Filter range

5. Filter scale
93-060 Left Hand Controller 1. Check tuning (adjust if necessary)
93-061 Keyboard 1. Check tuning (adjust if necessary)

-11-



ADJUSTMENT PROCEDURES

NOTE:

The tuning and other functions rely heavily on accurate power supply voltages.
Always be sure the + and - 10 volt supplies are properly set before making other adjustments.

* Digital voltmeter with 0.1% accuracy

TO ADJUST ... FOLLOW THISPROCEDURE...

+10 volts Connect an accurate D.C. voltmeter* to pins 1A and 2A on the
oscillator (board 1). Adjust the +10 volt trimpot on the power
supply (board 3) for +10.00 volts.

-10 volts Connect an accurate D.C. voltmeter* to pins 2A and 3A on the
oscillator (board 1). Adjust the -10 volt trimpot on the power
supply (board 3) for -10.00 volts.

A-440 Ref. Oscillator  Turn on A-440 and allow to warm up for two minutes. Adjust
A-440 trim-pot on the filter (board 4) for zero beat with an "A"
tuning fork. By bringing the struck tuning fork in physical contact
with the shell of a pair of headphones, while listening to the A-440
output, the beat note becomes more audible.

Oscillator Tuning Connect a frequency counter to the High Main Output jack.

(With Equipment) Set the PITCH WHEEL to center, TUNE control to 0, RANGE
switches to 2 ft., WAVE-FORM switches to SAWTOOTH.
Set MIXER VOLUME controls to 4, turn OSCILLATOR
MODULATION switch off, and OSCILLATOR 3 CONTROL
switch on. Set Oscillator 2 and 3 FREQUENCY controls to mid-
position. Turn on OSCILLATOR 1 mixer switch. Adjust
Oscillator 1Range Trimpofor 3520 Hz while holding high "A"
key down. Depress low "A" and hold while adjusting Oscillator 1
Scale Trimpofor 440 Hz. Repeat until no further improvement is
attainable. Turn off OSCILLATOR 1 Mixer switch. Turn on
OSCILLATOR 2 and repeat the procedure -- then OSCILLATOR
3. Finally, check tracking between any two oscillators and make
any necessary touch-up adjustments to improve tracking.

-12-



TO ADJUST ...

FOLLOW THISPROCEDURE...

Oscillator Tuning
(Without Equipment)
"Visualign"

Turn all MIXER switches off. Set MIXER VOLUMES at 1.

Turn on MAIN OUTPUT switch and set OUTPUT VOLUME to 8.
Set ATTACK and DECAY times to 0, SUSTAIN to 10.

Turn FILTER MODULATION and KEYBOARD CONTROL
switches off. Set EMPHASIS and AMOUNT OF CONTOUR to O.
Set PITCH WHEEL to center, TUNE control to 0, RANGE
switches to 2 ft., WAVEFORM switches to TRIANGLE.

Turn OSCILLATOR MODULATION switch off, and
OSCILLATOR 3 CONTROL switch on. Set OSCILLATOR 2 and
3 FREQUENCY controls to mid-position. Connect a short patch
cord from the HIGH MAIN OUTPUT jack to EXTERNAL

SIGNAL INPUT jack. Turn on A-440 and rotate EXTERNAL
INPUT VOLUME control slowly clockwise until the OVERLOAD
light is just visible. Turn OSCILLATOR 1 Mixer switch on.
Depress low "A" key and hold, OVERLOAD light should be
blinking. Depress and hold high "A" key. Adjust OSCILLATOR 1
Range Trimpo{on oscillator board) for slowest possible blink rate.
Depress and hold low "A" key. Adjust OSCILLATORStale
Trimpot (on oscillator board) for slowest possible blink rate.
Monitor the output with headphones while tuning. Repeat this
procedure for OSCILLATOR 2 and 3. Then check tracking
between any two oscillators.

Octave Range Trimmer Turn OSCILLATOR 1 Mixer switch on and set RANGE to 2 ft.

Noise Level

VCA Balance

Turn on A-440. Depress and hold second "A" key from the bottom.
Adjust TUNE control for zero beats. Switch RANGE to 8 ft.
Depress same key and adj@sitave Rangé&impot (on oscillator
board) for zero beats.

Noise level is factory-set to yield -5dB maximum in the white
position. If the level becomes low it may be increased by
counterclockwise rotation of thidoise Level Trimpo{on Power
Supply board). It may be necessary to use an offset screwdriver to
reach this trimpot.

Turn all MIXER switches off. Connect headphones and set
VOLUME fully CW. Connect a jumper from point "A" on the
Filter Board (see Fig. 3) to point "A" on the oscillator board
(see Fig. 1). While listening to the headphones, adjugrttie
VCA Balancetrimpot (on the filter board) for the minimum audio
signal. Depress and hold a key. Adjustl#té/CA Balance
trimpot for minimum audio signal. Remove the jumper.

-13-



TO ADJUST ...

FOLLOW THISPROCEDURE...

Regeneration Cal.

Filter Range

Filter Scale

Pitch Wheel

Modulation Wheel

Turn all MIXER switches off. Monitor output with headphones.

Set CUTOFF FREQUENCY control to -1. Insert an S-Trigger plug.
Rotate EMPHASIS control clockwise. Regeneration should start
when the EMPHASIS control is between 7 and 8. If it does not, set
EMPHASIS control to 7.5 and rotate tRegeneration Caltrimpot

(on filter board) slowly clockwise until regeneration starts.

Turn KEYBOARD CONTROL switches 1 and 2 off. Set CUTOFF
FREQUENCY at -1, EMPHASIS at 10. Turn on A-440 and adjust
filter Range Trimpoton filter board) for zero beats.

Set CUTOFF FREQUENCY to -1, EMPHASIS at 10, AMOUNT
OF CONTOUR at 0. Turn KEYBOARD CONTROL switches 1
and 2 on. Turn on A-440 and depress third "A" key from the
bottom. Adjust CUTOFF FREQUENCY for zero beats (two
octaves above 440). Depress low "A" key and adjust Soale
Trimpot (on filter board) for zero beats. Repeat these adjustments
until the filter will track three octaves.

Loosen the Allen head set screw in the PITCH wheel.

Rotate PITCH wheel until it drops into the center detent.

Unplug theLeft Hand Controtonnector. Connect an ohmeter to
the orange and green wires on the pitch potentiometer.

Adjust the pitch potentiometer for a reading of 15.3 kilohms.
Tighten the set screw and check to see that the resistance is still
between 15 and 15.6 kilohms when in detent.

Loosen the Allen head set screw in the modulation wheel.
Rotate the modulation potentiometer fully counterclockwise.
Turn modulation wheel down to its physical limiRe-tighten the
set screw.

-14-



93-113 Oscillator: Adjustment L ocations
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93-115 Power Supply: Adjustment L ocations
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Fig. 2
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93-116 Filter: Adjustment L ocations

@ ‘eD "uaboay
a[eas Jayi4 H

abuey Jayi4 @

I

\‘
V. Ui0d —
VOAIST VOA puz

Fig. 3

-17-



Section VIII: Keyboard Maintenance

Occasionallyit will becomenecessaryo cleanandadjustthe keyboard. The contactsalthough
gold plated,may becomedirty, contaminatedor corroded. Whencontactsbecomepoor, noises
and erratic sounds may be generated while playing the instrument.

To servicethe keyboard the bottomcovermustbe removed. This coveris held on with 8 wood
screws.If the keyboardcompartmenis found to be excessivelydirty, it shouldbe blown out
with air first.

Avoid touching the buss bars or the spring contactswith the fingers since hand oils and
perspirationwill causecorrosion. Undernormalconditions,anydirt canberemovedby spraying
the assemblywith a light coatingof a high gradecontactcleaner. At the factory, we useand
recommendCramolir®. If thisis notavailable, TV tunerspraymay be used. Do not underany
circumstancesiseabrasive®r abrasiveools,sincethis will destroythegold plating. If spraying
doesnot curethe problem,try wiping the bussbarwith a cottonswabin the areaof the problem
key or keys.

Sometimest is necessaryo adjustthe springcontactdor moretension. Thisis doneby bending
the springsothatit is closerto thebussbar. It is easiesto bendat the endnearesthe mounting
board. In all casesthe "pitch" contactmustoccurbeforethe "trigger" contact. The pitch buss
bar is nearesthe front of theinstrument. Thetriggerbussbaris in the center,andthe third buss
bar nearest the rear of the instrument is not used and therefore need not be cleaned or adjusted.

To cleanthekeys,usea soft cloth moistenedvith a mild soapsolution. Neverallow solutionsor
spraycleanergo run down betweerthe keys. Avoid harshsolvents sincethe keysare madeof
plasticandmay be dissolved. Scratchesnay be removedwith a plasticor automotivepolishing
compound. Waxing the keys is not recommended.
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Section | X: Schematics

(The circuit schematics are not available at this time.)

-19-



Section X: Component L ocations

(The component location diagrams are not available at this time.)
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Section XI: Replacement Parts

Moog Part Number Description

93-113 Board No. 1 Oscillator

93-114 Board No. 2 Contour Generator
93-115 Board No. 3 Power Supply
93-116 Board No. 4 Filter

93-060 Left Hand Controller (Complete)
93-061 Keyboard (Complete Assembly)
99-104 Wooden Case With Bottom Cover
95-570 Back Cover Assembly

74-004 Power Cord

57-051 Fuse, 1/2 Amp slo-blo

57-026 Fuse, 1/4 Amp slo-blo

53-110 Lamp, Overload Indicator (16ESB)
43-160 Transformer, Power

37-010 Capacitor, 500 MFD 50 volts
61-112 Diode (Rectifier) IN4004

57-004 Fuseholder, A.C. Power

57-001 Fuseholder, D.C. Power

53-002 Knob, Standard

53-003 Knob, Large

53-021 Knob, Pointer

53-107 Pilot Lamp

65-005 Noise Transistor

51-20X Switch, Rocker (Specify color)
93-067 Prop, Support

94-001 Modification Kit, Oscillator Board
94-002 Modification Kit, Filter Board
94-004 Modification Kit, Transformer Mounting

* Order unlisted parts by description
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Section XI1: Modifications

93-113 Oscillator Assembly (Board 1)

To improve tracking and pitch stability on Mini-Moog oscillator boardswith serial numbers
above 1300, make the following changes:

Change R-69, R-105, and R-141 from 6.8K to 15K 1/2 W 5% carbon
Replace R-78, R-106, and R-128 with RC Network, part number 65-032
Change R-181 from 56K to 51K 1/2 W 5% carbon

Change R-170 from 15K 5% to 15K 1% Metal Film

Change R-162 from 3K 5% to 3.01K 1% Metal Film

Change C-3, C-5, and C-7 from 47 pf to 100 pf

oghrwNhE

All parts listed above are available in kit form, part number 94-001.

93-114 Contour Generator Assembly (Board 2)

To reducethumpingwhich may occurwhena key is depressedadda 10 pF capacitorfrom pin
4B to pin 5B on the Contour Generator board.

93-115 Power Supply Assembly (Board 3)

To reduceoscillatorbleedthroughandcrossmodulation replacel0 ohmresistornextto the +10
V ADJ trimpot with a straight wire. Be sure wire does not touch the body of +10 V ADJ trimpot.

93-116 Filter Assembly (Board 4)

To reduce intermodulation distortion which occurs when mixing two or more signals:
1. Change R2 from 47K ohms to 160K ohms

2. Change R8 and R28 from 27 ohms to 4.7 ohms
3. Change R40 from 1K ohms to 10K ohms
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Section XI111: Ordering and Shipping Instructions

Ordering Parts

Most commonlyusedpartsare listed in SectionXl. When ordering, pleaseinclude the Moog
part number. If the partis not listed, order by description. Be as accurateas possiblewhen
describing what you want.

Example: Transistor, Q8 on board 2
or: Control, amount of contour

Returning Parts

All partsbeingreturnedshouldbe accompaniedvith a "Return Material Tag". Eight of these
tags are suppliedwith this manual;additionaltags are free upon request. Fill the tag out as
neatlyandaccuratelyaspossible. Packagehe partbeingreturnedsothatit will notbe damaged
in shipment. Circuit boardsshouldbe doublewrappedand enclosedn a rigid cardboardoox.

Attachthe"ReturnMaterial Tag"to the part,notto the shippingcarton. If theentireunitis being

returned, it must be shipped in the original carton.

Address
Use the following address for all orders and returns:
Moog Music, Inc.

Academy Street P.O. Box 131
Williamsville, New York 14221

-23-



MOOG MUSIC, INC.
SERVICE DEPARTMENT POLICY

MINIMUM CHARGE (for non-warrantyservice)- is 1 hour ($15.00). Additional chargeper
1/2 hour ($7.50). Update parts are free; all other parts are charged to the customer.

WARRANTY ON REPAIR - is issuedas of date stampedon pink copy; only for partsor
malfunction repaired. Warranty period is 90 days—we pay shipping both ways.

DEALER WARRANTY SERVICE - isto bereimbursedvhenwe receivecopy of his Service
Report and defective componentsn the amountof $10.00for eachunit so serviced. Units
requiring the same service within 90 days are the responsibility of the authorized service center.

SPEED OF SERVICE - All units are to be repairedbefore the end of the secondnormal
businessday following the date of the receivingrecord. (Exceptionsinclude casedamageand
large modular systems.)

CUSTOMER HAND CARRY - Units may berepairedat the factorywhile the customemaits
only if appointment is made with Customer Service Manager at least one day in advance.

MODIFICATION - All units returnedfor whateverreasonare to be updatedto the latestor
final design of their respective configurations.

WARRANTY PERIOD - All laborandpartsarefreefor warrantyserviceonly if warrantycard
was received within one year preceding date of service.

SHIPPING - All shipping costson warranty service are to be paid by Moog Music, Inc.
Customer is responsible for freight to factory.

RETURN TO STOCK - All returnto stockunits areto be repairedandreconditionedo new
specifications. Unreasonable damage is to be charged to dealer.

ASP
773
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