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*x%xxINTRODUCTION * %% **

The Oberheim Synthesizer Expander Module is a precision electroni
music system with a variety of uses. It combines the most often neede
circuitry of an electronic music synthesizer in one compact, versatil
module. Two voltage controlled oscillators are configured with a four
mode voltage controlled filter, two envelope generators, a low frequenc
oscillator, and a voltage controlled amplifier. The Synthesizer Expand
er Module can be used in the following applications:

- With a keyboard to form a small electronic music synthesizer
- To expand the capability of existing synthesizers at low cos

- With systems employing a digital sequencer to allow both th
main synthesizer and the sequencer to be played simultaneousl

- With polyphonic keyboards to form multi-voice polyphonic syn
thesizer systems

- As a precision laboratory signal generation and processin
device

The various circuits on the Synthesizer Expander Module can be in
terconnected by potentiometers and switches on the unit's front panel
These interconnections allow many useful synthesizer "patches" to b
quickly and easily generated. A multitude of circuit input and outpu
points are available on connectors internal to the unit. Desire
patches not possible with front panel controls can often be accomplishe
by simple wire connections at these internal points. In addition, thes
internal points can be brought out to external connector jacks and con
nected to other equipment in a variety of useful ways.

The Synthesizer Expander Module can be configured to be compatibl:
with virtually any existing voltage-controlled synthesizer. Normall:
the unit is constructed at the factory to accept a nominal one volt pe:
octave control voltage, which is the industry standard, however othe:
control voltage ranges can be accommodated. The unit has provision
for being easily rewired for most known gate/trigger voltage arrange:
ments by means of internal strapping options.

The Expander Module is packaged in a rugged metal case and is self-
powered. Oscillator stability is unsurpassed. Due to the unique
"piggy-back" printed circuit board construction technique used, the unit
is virtually wire free, which enhances reliability and serviceability




22 et EFEATURES %% % %%
Two voltage controlled oscillators (VCO's) with sawtooth and pulse
outputs

VCO frequency and pulse width can be modulated by either an envel-
ope generator, the low frequency oscillator, or an external source

VCO's can be phase synchronized

One voltage controlled filter (VCF) with low-pass, band-pass,
high-pass, or notch response

VCF frequency can be modulated in either the positive or negative
direction by either an envelope generator, the low frequency
oscillator, or an external source

VCF has an integral three-input mixer allowing combination of
signals from VCO 1, VCO 2, and either of two external sources

Two envelope generators with adjustable Attack, Decay, and
Sustain

One low-frequency oscillator
All circuit inputs and outputs are available on internal connec-
tors and can be brought out to jacks for interconnection to other

equipment

Can be configured to be compatible with virtually any voltage
controlled synthesizer

Unique packaging technique enhances reliability and makes serv-
icing and modification easy

Two cascaded requlated power supplies make unit immune to power
line variations
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OBERHEIM 2- OR 4-VOICE

Ccv-out
GATE-OUT

AMPLIFIER

ARP ODYSSEY, 2600, ETC.

Cv-out
GATE-OUT

AMPLIFIER

MINI-MOOG

CV-0UT (MODIFICATION)
S-TRIG

AMPLIFIER

360 SYSTEMS

PITCH
TRIGGER
LOUDNESS
GUITAR

AMPLIFIER

EXPANDER MODULE

- s e = - ———————

CV-IN
GATE-IN .

AUDIO-0UT OR LOW-0UT

EXPANDER MODULE

CV-IN
GATE-IN

AUDIO-0OUT OR LOW-OUT

EXPANDER MODULE

CV-IN
MOOG-GATE

AUDIO-OUT OR LOW-0UT

EXPANDER MODULE

CV-IN
GATE-IN
VCA-CTRL
AUDIO-IN

AUDIO-0OUT OR LOW-0UT




#%%%*V0OLTS/OCTAVE ADJUSTMENTS®***x

After the connections to your synthesizer are made, it may be nec-
essary to adjust the volts/octave characteristics of the Expander Module
oscillators to match the volts/octave output of your synthesizer. This
is accomplished as follows:

1) Play a note three octaves above the bottom note on the keyboard
of your synthesizer. Using the VCO 1 FREQUENCY knob, tune VCO 1
to the same note your synthesizer is sounding.

2) Play the bottom note on the keyboard and without changing either
. the Expander Module FREQUENCY knob or the synthesizer's frequency
knob, tune the two oscillators together by adjusting the trimmer
which is accessible through the small hole in the Expander Mod-
ule's front panel, adjacent to the FREQUENCY knab.

3) Repeat 1) and 2) as necessary to make the Expander Module oscil-
lator track with your synthesizer's oscillator.

4) Repeat 1), 2), and 3) for VCO 2.




"FREQUENCY"

"MODULATION"

"ENV-EXT-LFQ"

"PULSE WIDTH"

VCF CONTROLS:

"FREQUENCY"
"RESONANCE"

"MODULATION"

"ENV2-EXT-LFO"

"BP-LP-NOTCH-HP"

*#x%x#FRONT PANEL CONTROLS®***x

VCO 1 & VCO 2 CONTROLS:

Controls initial frequency setting of oscillator;
covers a five octave range

When turned to the left, the selected modulation
source modulates the frequency of the oscillator;
when turned to the right, the selected modulation
source modulates the pulse width of the pulse
waveform

Selects modulation source for the "MODULATION"
pot from either an envelope generator, an external
source, or the low frequency oscillator

Controls initial pulse width of the pulse wave-
form, from 10% to 90% duty cycle

Controls initial frequency setting of the filter

When turned to the right, causes peaking action
in the filter

When turned to the left, the selected modulation
source modulates the frequency of the filter in
the negative direction; when turned to the right,
the selected modulation source modulates the
frequency of the filter in the positive direction

Selects modulation source for the "MODULATION"
pot from either envelope generator No. 2, an ex-
ternal source, or the low frequency oscillator

When turned all the way to the left and clicked
"off", selects BANDPASS filter response; when
turned all the way to the left but not clicked
"off", selects LOW-PASS filter response; when set
at the 12 o'clock position, selects NOTCH filter
response; when turned all the way to the right,
selects HIGH-PASS filter response



"veo 1"

"vco 2"

llElel

Filter input mixer pot No. 1; when turned to the
left, selects sawtooth waveform from VCO 1; when
turned to the right, selects pulse waveform from
VCO 1; when set at the center detent position,
turns off VCO 1 as an input to the VCF

Filter input mixer pot No. 2; when turned to the
left, selects sawtooth waveform from VCO 2; when
turned to the right, selects pulse waveform from
VCO 2; when set at the center detent position,
turns off VCO 2 as an input to the VCF

Filter input mixer pot No. 3; when turned to the
left, selects external audio input No. 13 when
turned to the right, selects external audio input
No. 2; when set at the center detent position,
turns off the external inputs as inputs to the VCF

ENV 1 & ENV 2 CONTROLS:

"ATTACK"
"DECAY"

"SUSTAIN"

LFO CONTROL:

" LFOII "‘//

VCA CONTROL:

"VCA-ON/EXT"

When turned to the right, increases attack time
of the envelope generator

When turned to the right, increases decay time of
the envelope generator

When turned to the right, increases sustain level
of the envelope generator

When turned to the right, increases frequency of
oscillation of the low frequency oscillator

When switched "on", envelope generator control of
the VCA is overridden, forcing it into the full
amplification state, unless an external "VCA Con-
trol Input" is applied, in which case that signal
controls the VCA




*xxx 2 INPUT-0UTPUT CONNECTIONS***x=%

All input and output signal connections to the Expander Module
occur on several color-coded Molex connectors an the electronics board.
The following table summarizes these connections. The connectors can
be identified by noting the single alphabetic letter, etched onto the
board, adjacent to each connector. Pin 1 of each connector is the pin
at the beveled end of the connector.

CONN. PIN FUNCTION CONN. COLOR
Al External Modulation Input - VCO 1
A2 Sawtooth Output - VCO 1 Orange '
A3 Pulse Output - VCO 1
Bl Control Voltage Input No. 1 - VCO 1
B2 Ground Red
B3 Control Voltage Input No. 2 - VCO 1
Cl1 Sync Output - VCO 1
C2 Ground Yellow
C3 Sync Input - VCO 1 .
D1 Control Voltage Input No. 1 - VCO 2
D2 Ground Red
D3 Control Voltage Input No. 2 - VCO 2 .
El External Modulation Input - VCO 2
E2 Sawtooth Output - VCO 2 Orange
E3 Pulse Output - VCO 2
Fl Sync Output - VCO 2
F2 VCA Control Input Yellow
F3 Sync Input - VCO 2
Gl LFO Trigger Input
G2 Ground Brown
G3 LFO Output
H1 Control Voltage Input No. 1 - VCF .
H2 Control Voltage Input No. 2 - VCF Grey
H3 External Modulation Input - VCF
11 VCA Output :
12 Ground White
I3 Output Amplifier Input
N) I Hi Pass Output - VCF
J2 Ground White

k 13 Bandpass Output - VCF




K1
K2
K3

L1
L2
L3

M1
M2
M3

X1
X2
X3

Y1
Y3
1
12

3
4

Selected VCF Response Output

Ground
Low Pass Output - VCF

External Audio Input No.
Ground
External Audio Input No.

External Audio Input No.
Ground
External Audio Input No.

Output - ENV 1
Gate Input - ENV 1
Trigger Input - ENV 1

Output - ENV 2
Gate Input - ENV 2
Trigger Input - ENV 2

+18.5V Requlated Voltage
Ground
Ground
-18.5V Regulated Voltage

Input

Input

White

Blue

Blue

Green

Green

Black




*xxxX*STRAPPING OPTIONS**%%¥*

The Expander Module electronics board is configured to allow var-
ious strapping options which can be changed by the user. Refer to the
Electronics Board Identification Diagram for location of strapping
option jumpers.

CONTROL VOLTAGE JUMPERS

Normally, Expander Modules are configured at the factory with the
control voltage jumpers installed. These jumpers allow both VCO's to
be driven from the same control voltage. By removing these jumpers the
two VCO's can be driven from separate control voltages.

GATE AND TRIGGER JUMPERS

As with the VCO jumpers, Expander Modules are configured at the
factory with the gate and trigger jumpers installed. These jumpers
allow both envelope generators to be driven from the same gate and/or
trigger signals. By removing them, the envelope generators can be
triggered separately.

ENVELOPE GENERATOR INPUT OPTION JUMPERS

The Expander Module envelope generators can be configured by these
jumpers to accept different combinations of gate and trigger signals
and polarities. When the connections listed in the first two columns
below are made, the envelope generators will respond properly to the
gate and/or trigger signals described in the last column. The letters
refer to the jumper wire pads located at the lower corners of the
Expander Module electronics board.

ENV 1 ENV 2

JUMPERS JUMPERS INPUT SIGNAL
X--»C Z--pH TRIG: 1
W--»A Y--»F +
B--»E G--»J GATE: ]
D--C \ I-—H
W-—A " Y--of GATE: [ |
B-—+E G-—+J
D--»C I--»H
W--»B Y-—=G GATE: ] —
B-—»E G--»J

X-—=C Z-+»H TRIG: [ T




Synthesizer Expander Modules are configured at the factory as re-
quired by various complete Oberheim systems. The table below summarizes
these factory configurations.

CPS-1A 4- &
CASE & 2-VOICE 8-VOICE
POWER SUPPLY SYNTHESIZER SYNTHESIZER

CV No. 1 JUMPER (Bl--D1) YES YES NO
CV No. 2 JUMPER (B3--»D3) YES YES YES
VCA "ON SW" RESISTOR NO YES NO
"AUDIO IN" RESISTOR 47K//220K 220K 220K

ENVELOPE JUMPERS

D--»C YES YES YES
W-—>A YES YES YES
B--»E YES YES YES
B--»X YES NO ND

I-H ! YES YES YES
Y-5F YES YES YES
G--»J YES YES YES

G-»Z YES NO NO




A)

B)

c)

D)

E)

#xxx%f XPANDER MODULE ADJUSTMENTS**®®%

GENERAL

The following adjustments require an oscilloscope and a digital
volt meter (DVM). All references to trimmers, connector pins,
etc., are keyed to the Electronics Board Identification Diagram.

POWER SUPPLY ADJUSTMENT

Adjust the +15 VOLTS ADJ trimmer so that the voltage measured
across the +15 volt capacitor is 15.00 volts.

VCF OFFSET ADJUSTMENTS

Set the VCF FREQUENCY pot on the front panel to its center posi-
tion, and turn the RESONANCE pot fully CCW. Turn off all audio
inputs by turning the VCO 1, VCO 2, and EXT pots to their center
detent positions. Connect a DVM to pin J3 and adjust the VCF
OFFSET NO. 1 trimmer for zero volts. Connect the DVM to pin Jl1
and adjust the VCF OFFSET NO. 2 trimmer for zero volts.

VCA OFFSET ADJUSTMENT

Turn the VCA switch on. Connect a DVM to pin 6 of the type 741
I.C. nearest to connector I and adjust the VCA OFFSET trimmer for
zero volts.

VCO ADJUSTMENTS

1) Set the VCO 1 PULSE WIDTH pot in the center of its range (12
o'clock position). Using an oscilloscope, observe the VCO 1
output at pin A3 and adjust the INIT PW trimmer for a 50% duty
cycle pulse wave. Repeat for VCO 2, observing its output at
pin E3.

2) Set the VCO 1 INIT FREQ and HI-FREQ TRACK trimmers in their
center positions. Apply a +3 volts control voltage to CV-IN
and listen to VCO 1. Using an external oscillator with an
accurate volts/octave relationship and driven by the same +3
volts control voltage (frequency should be approximately 500
Hz), adjust the front panel FREQUENCY pot until the beat fre-
quency between VCO 1 and the external oscillator is zero.
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Change the control voltage to zero volts and adjust the VCO 1
VOLTS/OCT trimmer (accessible through the hole in the front
panel adjacent to the FREQUENCY pot) for zero beat. Repeat
this procedure as necessary until VCO 1 tracks the external
oscillator.

3) Turn the front panel FREQUENCY pot fully clockwise. With zero
volts at CV-IN, adjust the INIT FREQ trimmer for zero beat
to the external oscillator. Change the control voltage to +3
valts and note the beat frequency. Adjust the HI-FREQ TRACK
trimmer past zero beat frequency to the same number of beats
per second as first heard when the control voltage was changed
to +3 volts. Repeat this procedure until the VCO properly
tracks the external oscillator.

4) Repeat steps 2) and 3) as necessary.

5)  Turn the front panel FREQUENCY pot fully CCW. Adjust the INIT
FREQ trimmer to approximately 130 Hz for zeroc beat with +3
volts at CV-IN. Change the control voltage to zero volts and
check tracking of the VCO to the external oscillator.

6) Repeat steps 2) through 5) for VCO 2.

VCF ADJUSTMENTS

Turn the front panel FREQUENCY pot fully CCW and the RESONANCE pot
fully CW. Turn the VCO 1 FREQUENCY pot fully CCW. Set the VCO 2
and EXT pots to their center detent positions. Apply a pulse wave
by turning the VCO 1 pot clockwise. Apply a +3 volts control volt-
age to both CV-IN and pin Hl. Adjust the VCF INIT FREQ trimmer
for maximum signal amplitude. Change the control voltage to zero
volts and adjust the VCF VOLTS/OCT trimmer for maximum signal am-
plitude.




#xx2x*MINI-MOOG MODIFICATION®**x*x

The standard Mini-Moog does not have its keyboard control voltage

available on an external jack. The following modification describes how
such a jack may be added so that the Synthesizer Expander Module may be
used with a Mini-Moog.

1)

2)

3)

4)

5)

6)
7)

8)

Expose the Mini-Moog's electronic circuitry by removing the metal
cover held on by 18 sheet metal screws.

Looking at the rear of the Mini-Moog, remove the right-hand printed
circuit board (Board No. 1) and set it aside temporarily.

Remove the other right-hand printed circuit board (Board No. 2)
which resides behind Board No. 1.

Install a phone jack (such as a Switchcraft No. 1) just left of
the jack labeled "LOUDNESS EXTERNAL CONTROL INPUT". Label this
jack "CONTROL VOLTAGE 0OuT".

On Board No. 2, solder a l4-inch wire to the etching point shown in
the Figure.

Solder the other end of this wire to the jack you just installed.

Connect the ground terminal of the new jack to the ground terminal
of an adjacent jack.

Replace both printed circuit boards and the metal cover.
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*%xxx% [INTRODUCT | ON# & s %

The Oberheim Synthesizer Expander Module Is a precision
electronic music system with a variety of uses. It
combines the most often needed circuitry of an electronic
music synthesizer in one compact, versatile module. Two
voltage controlled oscillators are configured with a four-
mode voltage controlled filter, two envelope generators,
a low frequency oscillator, and a voltage controlled amplifier.
The Synthesizer Expander Module can be used In the following
appllications:

- With a keyboard to form a small electronic music
synthesizer

- To expand the capability of existing synthesizers at
low cost

- With systems employing a digital sequencer to allow
both the main syntheslzer and the sequencer to be
played simultaneously

- With polyphonic keyboards to form multi-voice poly-
phonic synthesizer systems

- As a precision laboratory signal generation and
processing device

The various circuits on the Synthesizer Expander Module
can be lInterconnected by potentiometers and switches on the
unit's front panel. These intercomnections allow many useful
synthesizer '"patches" to be quickly and easily generated.

A multltude of clrcuit input and output points are avalilable
on connectors Internal to the unit. Desired patches not
possible with front panel controls can often be accomplished |
by simple wire connections at these internal points. In
addition, these internal points can be brought out to external
connector jacks and connected to other equipment in a variety
of useful ways.

The Synthesizer Expander Module can be configured to be
compatible with virtually any existing voltage-controlled
synthesizer. Normally the unit is constructed at the factory
to accept a nominal one volt per octave control voltage,
which is the industry standard, however other control voltage
ranges can be accommodated. The unit has provisions for
being easlily rewired for most known gate/trigger voltage
arrangements by means of internal strapping options.

The Expander Module is packaged In a rugged metal case and
Is self-powered. Oscillator stabllity Is unsurpassed. Due
to the unique "piggy-back" printed circult board constructlion
technique used, the unit is virtually wire free, which
enhances reliabllity and serviceability.
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*xkkk FEATURES * x %% *

Two voltage controlled oscillators (VCO's) with sawtooth
and pulse outputs

VCO frequency and pulse width can be modulated by either
an envelope generator, the low frequency oscillator
or from an external source

VCO's can be phase synchronized

one voltage controlled filter (VCF) with low-pass,
band-pass, high-pass or notch response

VCF frequency can be modulated in either the positive
or negative direction by either an envelope generator,
the low frequency oscillator or from an external source

VCF has an integral three-input mixer allowing combin-
ation of signals from VCO 1, VCO 2, or either of two
external sources

Two envelope generators with adjustable Attack, Decay
and Sustain

One low-frequency oscillator

A1l circuit inputs and outputs are available on internal
connectors and can be brought out to jacks for inter-
connection to other equipment

Can be configured to be compatible with virtually any
voltage controlled synthesizer

Unique packaging technique enhances reliability and
makes servicing and modifications easy

Two cascaded regulated power supplies makes unit
immune to power line variations
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{00KUP

To connect the Expandgr Module to your synthesizer,
make the following connections:

EXPANDER MODULE SYNTHES| ZER
COMTROL
CV-1H |= —w  VOLTAGE
ouTPUT
OUTPUT

TRIG-IN |a——(ARP ONLY)——= TRIGGER
oUTPUT

AUDI0-0UT je—

TO
——S0UND

SYSTEN

COMTROL VOLTAGE ADJUSTMEMNTS

After the above connections are made, it may be necessary
to adjust the Volts/Octave characteristics of the Expander
Hodule osclillators to match the Volts/Octave output of your
synthesizer. This is accomplished as follows:

1) Play a note three octaves above the bottom note on the
keyboard and tune VCO 1 to the same note your syn-
thesizer is sounding, using the VCO 1 FREQUEMNCY knob

2) Play the bottom note on the keyboard and without
changing either the Expander Module FREQUEMNCY knob or
- the synthesizer's frequency knob, tune the two
' oscillators together by adjusting the trimmer which
is accessible thru the small hole in the control panel

3) Repeat 1) and 2) as necessary to make the Expander
Module oscillator track with the synthesizer oscillator

4L) Repeat 1), 2) and 3) for VCO 2
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The fbarhaim Syntheslzer Expander Module 5 a precisiaon
elesirgnlc mus e system with 8 varlety of Uees. |t
corblpexs Fheg mest ofken neaded cfrcul try of an electronic
musie syntheslzer Tm one compact, wversatile madule,  Two
valitage contrelle ceclllatars are cenflgured with & Four-
myde woltagse contrclled fllter, tue envelcpe genecftors,
3 low frequency osclllatar, and a voltage cohbealisd ampllflar.
The Svneheslzer Expander dodule can ke wsed In tha fallowlng
. appl lcatlans:

— With & keybodrd to Form 3 S$maT1 alestranie musle
symiheslzer

- To expahd the cepakility af exfisting svntheslzers at
IaW oty

- HWith svstems employling 2 digilal seaguehcetr ko &1 low
both the maln syrntheslzer &and the soquehcer ta be
played #ImultanesusTy

- HWieh pelvyphanfe kgyboards wa form meltl=valee poly-
phanle synthosizar svstems

- Az a preclslon laboratory slegnal peneratclon and
processIng devlce

The varlous <lreulgs op the Syptheslzer Expander Mgdulse
cah be |ntercomnected by poterntleneters and swltches on the
unik's frank patel. Thosze |pterscmnectiang &llaw MBhy Lswful
syntheslzer "patches" o be gulckly and easily gemerated.

A mylcftude of clroult input amd cutput polnts Bve avallable
on cohnectors |lnrtermal to the unlt., LCeslred patches not
Fossfble wlith front panel contrels can cften be accomplished
by sfmple wire comnactione at these Internal palnts. 1in
addiklan, these imternal palnts cen Be bBrodght out to externat

cohheckas jacks and connected to other squlpment |n a varfety
af useful ways,

The &yntheslier Expander Moswlec can bhe conflgured to be
compatible wlkh virtually mny aa[st|ng welbmga-cantenl 1ad
svnthesfzer, MHNommally the unfl 1s goemstruchked 8t the feckury
te Accept B namlasl ohe vallk per ccetave conkbral yaltazo,
Wwhich E= the Industry standard, howewvar cther santrel voltage
ranges canh bo appotmodated. The wnlt has provlsions for
oeitg easl iy rewlred for moet known gateferigger voltage
arrangerien by by meshs of internal s=trapping optlons.

The Expamder ModJdle is packaged 1n a rugged metal case and
1 yelf-~pawared, OGscillatar stakl1liy 1% unsurpacsed. Due
te the unfque "plggy=back™ printes £lreult boerd comstructian
technbigue used, the uplt b5 yietuaTTy wire frea, whieh
ethatites ellab|1]ty and servicesb|T)ty.
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kxxudFELATIIRES =+ 4w

Two woltoge contrallad ascil*ators (YE€0's) wilbh cawtooth
and pulse actpeils

¥CD frequemcy and pulsg width cen Be moduleted by alther
gn onvalope geaneratnr, the "ow freguency ocelllztor
ar from a0 eXterhal saurpe

¥23's £an be phaze svnchronlzed

ane voltage annbralled fliter (YOF) wilh icw-pase,
ba-d-zpass, high-pass wr netch responce

¥oF Frequency can be modulated In efther the pasitive
oF negatiye direcstion by either an envelope penerator;
the low frequency seciT1ator oF from an sxkarna® source

¥ZF nas an Integral threa-Input mixer alloawing combin-
atleh of signals from WCO L, WO 2, or afther of Ewa
axtarnal sourges

Two enve ope ganerators wltr adinstable Attack, Decey
and Sdataln

Mz Tow—Frequency ascl1leotoer

AIT clFcuit Inputs are outnuts are aval lable oh internsl
coanecters and car be Broughi cubt to Jacks Far Iptoe-
cohhectigh to other eal|eicht

“¢an be conflgured to be compatible with virtually aay
Veltage coantrnlted swntheslzer

Unique packaglng technigue enhances relisbility and
rakes secrvicing and modffieatinns easy

Twg rcateadeg regu]ated pawer aupnlles makes unft
fuinune te pewer lipe varlatlons
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#wewn [MRSTALLATION [NSTRUCTIOMNS ++#+e

AQUELFR

To connock ktho Expander Modole ta your synthesiter,
Mak#a Eher Following ranmect | ors:

EXPAHGER “GOULE EYHTHES L ZEN
' COMTREL
CW= IR il : B WOLTAGE
) : QUTPUET
GATE-TN i : i GATE
: d ' CUTEUT
THIG-§H —{aRF UNLY)—®  TRIUGER
oUTPLUT
OLD I G-GUT -
L
—=S01IND
EYEYEN

COHTROL YOLTAGE ADMUSTHENTS

nfrar the abpye catmect|ons 8rs made, FE may be Qecossary
to gdiust the ¥elts/Octove characteristiezs of the BExpander
Madule azelifFAatmrs o matoh the Vol tsfleotave ortpet of vour
avheheslieer, Tals 1s accomptlshed as follows:

11 Play a note [hree octaves #bovwa the bottom mote on the
keyboard and Buhe VGO L ta the sama note ¥our syn-
theclzar 1= sounding, wstng the WCO 1 FREQUEMCY knob

21 Play the tobbom note mn the kevhoard snd wlthouot
cheneleg olthe” the Expander Module FREGQUEMCY knaob ar
the ayhihazire~fs fraguency krob, tune the Lwn
aaclllators bogebhar by adiuczing the trlmmer whlch
[5 acoess1ble chew the 3mall hole in the control panel |

3] Repapt 13 and 3} a6 necaessary to make the Expander
Module cscillmtor track wich the svnthesizer oscillalob

L) Repeat 11, 2y and 3} for YOO 2
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wawcw FRONT PARYEL COHTRCLS wwtwd
Yo 1 & WEOD 2 OGOMTROLS:

PEFREGLERCYD - Controls [nltlal frequency sottlng of
oscl1lukers cavers a8 five ncolbave range

UMOQDULATIOR™ - Whern tormed ko the 1eft, selecteod mod -

- ulatlom smirce madulates the freguehey of
the ascl¥latnr: whe tarasd to bhe plEht,
selected wodulakion Eource medulates the
pulse width of the pulse wavelorn

WENV-EXT-LECT - twlects the modulatinh Source Yar the
"HODULATION" pat Frow =1ther an enwvelope
Ecncrator, ah external ‘source or the
low Frequency ascl | lator

"EOLEE WIDTH™ - Cantrals Inltlal i}U]EE wldth nf pulss
wayelarm from 105 to 90% duty oycle

YCOF COMTRCLG:

"FREQUENSTY - Conlrela Tnitlal frequency sotling of fliter

"RESONAMGEY - Whar torred ko the pleght, calses peaglng
agctlon in thkg FLlEmF

"RgOULATI ON™ = When turnec tc the lefl, s«lecred mod-
ulation source mudulales the frequency
af the fllter Ir the negRtlve dlirectlon:
when turned to thke right, sclected mod-
tlatlan source modulates Ehe Mraquency
of the filter in the positive direcelon

HEYY S _exT-LFOM - Selacts the mardulatleos socuree for the
"MODULATIGH™ pot from elthar envelope
goncratpr Y21, an extermal sourge, ar
the “ow frequency &scillatar

ap-1 F-HOTCH-YF"T - When turned 411 the way tc the left and
£l cked "off", sclecls BARCFRASS filter
respansc; whenh turned a11 the way to the
1af: hut not ellcked "off", selects
Ldk'-PaSS filtetr Pespohsed wher set at the
12 o'clnchk pasltion, selects HOTCH filter
respohsc; whety turmed all the wéy to the
rlght, aeleets HIGH-PASE Filter respance
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oo 1" - Flitrr inpht ixer aat 813 wheh turpned te
: the left, selacks sowtoot wavefarm from
VCd 1; when tuencd te the rlght, sclects
pulece waveform from W03 L

ypp 71 - Filter Tnput mixer pat 32p wheh turned ko
the laff, selests sawtaoth waveform from
WEO 2; when turped Ea the rlght, z=lects
pUl1se wavefors fram VLD 2

WENTY - Fl1ter Tnput mlxer pot #3: whan turned to
L letft, selects external azdlo Inaubk *1;
when turned to the tieht, selects giternal
audle Inpat #2 .

ENVT 1 & ENY 2 GONTROLS:

SMATTACELY - Whan furned ta rthe rlgat, increases attack
. Linmg af epvelupe geaerator

"RECAYY - When turned to the rvleat., Increases decay
time af envelope generator

"EFSTA IR - When vurned to the rlght, Inoreases sastaln
lavel of envolope generotor

LFO CONTROL :

“LEo" - When turned to the rlght. |Azreases
Fraguan:y of pseillatlon of low fregquency
ugci ] latar

WCA CONTROL:

L LN T TR I N S
"

"VEA-OMSENTY - When swltched "on', envelocar grharator
contral of WC& [s avarridden. forclng It
[nte the full ampllfleatich ckakn, 4oigss
an exterrnal "WCA Zantral Inouk" Fs oapplled.
In whlch case khat =fgnal fonbrals YLA

Scan by Manual Manor

http://www. i



voLTs oot
(ALCESSTELE FROMN. FrowdT)
: otk TUMPER
'- I rcu¥ i TurPER

IE5al4
= LA
\__ -
‘ L}
: x.E.-"' IrTT
‘ oNe
. : ¢ o s loe ST - FRED (1 B-FREG
T = s ' 'd,:' TR ALK, (L R
; I
L AT LT O
@ WP @E:FFE.F_T LX) '.HL [Ny 1 ) Eer
Y-
r e H
A FSET#,
[ G - o=
LT N = TR ATV
D-&--” LSS ToR
o,
., -"r
oL *IE
+15 Nl '.‘H_[I NOLTS
Im o ADY Es QD
= | [
i — PoL
o
£ o — o
E- S
=T ' L) EGTE )
L

1& M LATE JTURAPER
T TRELy JurnFER,

ELLCTROR IS BoARD

TOE RITHE I AT
Scan by Manual Manor T P T P,

http://www.markglinsky.com/ManualManor.html



wxkdk | HPUT-OUTPUT COMMNELCT ION5taxrue

A11 input and cukput 5ignal cohnaciions ko the Ewpandsr
Module ocour on several color-coded "WoladX cohnactéors om the
elaectrenles bnard. The Foliowlng rabile summar|zes these
eammectlons, The coannaglbors ean-be fdentfflad by noting tha
Slmgle alshehefle lelcar, oetshed chea the board, eBdiacent
to each cédnnecicr. Ffn L of eack connector |5 the pin at
the beveied and af the connector.

COWM, PIM : FUKLT | QM oconl ., CCOLCR
Al Zxternai Modulatlion Inpect - WoA 1
Az Sawtcath Autput - Wi 1 Oranpe
AT . Fulse Output - Wed L
GL Cocniral Yaltage lnput #1 - V60O 1
B Eraund Rad
BT Copgral Yaltago Ilnput #2 - Yog 3
wl Svwnc Output - voed L
G2 Ground Vallow
LI Svhe lnput - Yoo L
ol Cantral Voltage |oput #1 - VGO o2
o1 Cround Red
03 Garntral Yoltage |nput ¥¢ — VWCO 2
EL External Modulatlea lnaue - MO0 2
EX Suwicach Qutput - WGO 2 drangze
E3. fulse Output - wod &
FL . Swne Oubput woo 2 .
F% WGA Lantral Inpt ) o | o
F3 Fvne lnput - %@&a 2
L1 . LEC Lrigger Input
G2 Grcund . ’ Brown
03 LFG Cutput : :
HL ) LGertral Yoltage Input §1 . WCP
AE Central Yoltage |nput ¥2 o UEF Graw
H3 ) Extrrnal Modulation Input - YCF
1R ' . ¥MCA Dukputk
|2 Graund . ) Whlte
13 Cutput Arplffiar Input : .
JIL Hl Faccs Qutput - VEE
Ja Ground White
W3 Bandpass dutput - YEF
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r:___________________________________________—————————————————————————————————————————————:

Rl Enlectes WOF flaspnnse Cutput
k2 Ground Whlte
K3 iow Pass Qutput - WOF
L1 External Audio Inpat 1 _
Lz Ground ] ) Elue
: 13 External aud o lppub f1L
' - hnl External Audin Inpuk *I ;
M2 drownd ) Blus
M3 External Audio lnoui £2
X1 Dutlpdl - EYY 1 .
- oue Gare knput - EHW 1 & reen
! L IrTgger Input - EHV B
1
i =Yl Qutpuat — EMY 2
: T2 Gate Input -~ EHY 2 . - Grean
1; T3 Trlggcr Ilnpue - EHY 2
| I3 +18.5- Regulaved Yoltage |npet _
! l . Eruutd - Dlack
' I3 . Ground
J T 18.5 Pegulated ¥oltage LHARUL

- - = —— i — i e w— —— —teds "
o - — -
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tixxrx STRAPPING OPTEIOHS wawxe

The bxpanrcer Dedule alactronlos board is gonflpored
tn allow varfoos strapping aptians which can be changed
%y the user. FRefer tm the ldentiFlzatlion Hiagram for locatlon
ofF strapplng apllion Jumpers. :

GRHTMOL. YOLTAGE JUMPERS

Horma! 'y, Expander Modules are coanlegarad ac the footery
wlth zhe control welrage jumpers irstalled. These Jurpers
ullow boeh wCh's Lo ke drlven from the =za=e control woltage.
By removing these jumpars the two YCO's can he drlven from
separate cohtrol voltages,

fix wilh The G0 jumpers. Expander Modules are conflpgured
at the Faclery wlth the gate and trigger jumpers rstatled,
Thesn junpaers allow both envelops generators to be driven
from the same rate and/or trigser signals. By remnyihg bham,
the cpwelope generators cam be tPlgzered eeparatelr,

EMYELOPT GEHERATOR IMPUT JPTION JUMPERS

The Zxnander Module anvelopr generators can be configured
hy these jumsmrs bto accept d1ffarenl eombimatlons of gate
and tripgper s1znals and ootarltles. 'When the cemneckions
1eted [n the First bwn eolewmrs are mada, the anvelofe men-
erators wlll respomd praperly to the gate andfor trigzge~
s1gnals deoscribed in che last columr. The letters refe-
tee the Jumpar wlire pad=s lorcated at the 1awsr corsars of the
Tapdabder Madlle electronlecs boarc,

EHY 1] ENY 2

JUMPERS JUMPIRS INFUT S1CHAL REQU| TEFENTE
E Z+H TRIG: [T
Ll-wh ¥ +F

+
B+E il GATE: F |
[+t | +H
RN T+F GATE: | |

G ¥LC G+l
b+ b+l
i +~H ¥ G caTE: | |
E+~E [

X0 2=H T™IC: [
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In order Lo @allow maxlmum flexthl 1ty of use with ARF-
interface corflgured Expander Modules, the Sate + Trlggelr
jurper optlon 1% recommendad. In ﬂdﬂrﬂﬂnr +15 wolts id
wirad to the "Sate-In" gonnmector's "slesve” comnectign,
Thie allows the Expander Modile to be used with an ARP's
Gate and Trigger slghals whan It 15 drfven directly By an
_ ARP sypthasizer, oF 1f the "Gate-In" connector has no gord
| plugged Into it, fust a Trigger slgnal will cause. the ‘enva-
1 lapa generators ¥o operace (such ac-provided by 'a Tfgltal
Saquancer).

"
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Lhkdadd EXPAMODER MODULE .B.D.JI_1$TI:'I'EHT5 LR EF L
PONER SUPPLY ADJUSTHMEWTS:

AdJusk "*15 Yolrs" trlmmer 50 that the voltage moasured
acraes the *15 volt ;apat!tﬂr ls 15.040 wolks.

HCQ I ACJUSTMENTS:

13 lglrg oEcilloscope, ohsarve O05C 1 cutput @t pln- ﬁ*
zne adjuse "Inlt PM"™ trirmer for 50% cuty cycle
oulse wave wlith FPJULSE WIDTH pac zet In the centor of
itE Pango.

21 Cet FRECUEMCY pat fall GI2W anmd adiust Yinkt Frag™
Erlmmer for 35 HZI autput wlth oo CY-IH.

3] With & E¥=IN of approxlmately +3 ywolts (three ootaves
up from bottom of keyvboard), Zero beat cutput aof
05t 1 wlth 3 externa] ascilletar With accurate
valesfaetave relatlonshlp and deiwen by the same
EV-IH, by adlusting FREGUEHGY pulk, Then change
CV-1H to O volts (bottom poke on keyboardl and adjust
"Wolts/Octave" trimmer (dccoresibla Ehro hole IR
control panell far igro beal. Eepeat as nE{:EESGI‘F
te make the twa azclfltaters track.

) Move FREGLEHCY pats on both 936 1 and excernal
oaelYlater up several actavss and rern beat wlth
O wolte CYW-IK (using FREQUENZY aotl. Apply -3
wolte €¥-IN and Zern bpat ay sdiisting "H1-Freg
Track"” trlmmer.

Tl Repsat 3} 2rc U} onece.

Yoo ! ADJUSTHEWTS:

It Aepeat procedors B), sleps 1t thhra 51, proemnt
wse 35C 1 rather than extermal csclllator.

i Atter abowve adjustments are crmpletad, sat botk
052 1 and 08C 2 FREOQUEMCY poils Fulty £O0W and acdjust
0t 2 "lplc Ereq" tefmmer to zero baat escsilleters.
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EE YOI ADJUSTHEMWTS :

1} Lzing oscfllloscope, whserve pin 13 an board-zo-

board connecter. (This pin is eEhe onz mearest
sonmeckar pln 113

J 23 Turn HOTGH pot to "HP™,

L} Adjust "0ffxet 1" trimmer For zZoero valts,

4y Turn HOTEH pay to "LFY.

3 adiust “bjfﬂgt 2" t£rimrer for Zero wolfs.

B} Center WO 1 FRENUENGY pat and YCF FREGUENCY pot.

73 Apply Y40 1 pulse wavefars to YOF and rokatka
AZS0HANCE npot Fully Cw.

B Bdjust YCF "Imlt Freg" celimier ewmtil]l fundamental
LF1rs+t harmunick 15 praminsnt,

i Jommnar C¥-:H ta pln k1,

10 Ocargss kew ane oelave akowe lowest key and
adjust WCF "Wolts/Octave trirmer for MAaswl=-Um signal.

111 Repeat Eteps 1)1 thrao 513,

E) WCA ADJUSTHENTS!

1} Uelng asel llescope, obeerwve pln B of T4l gp,
amp. neatrest connestar §.

1} Khile repestedly pressing #and relgaging kevboard
Fev {tn genecikte GRie andfar Tripgar pulsesh
adivst YCon "0 fset™ trlmmer far hgo waltags change.
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rxxxx MIM|-MOOG MOOTFICAT FOMS Advnaw
i .11 Fuxpose electronie eclrcul try by renmvlnz metaT cnvar held
’ an by 1B sheet metal screaws.

21 Laaoklbmg a2t rear of MIinl-Moocg, remave. right-hand prinzed
elrcuft board (Board FE), Set aside temporarily.

%} Femave athar rlght=hand printed <irguit beard {Baard #2}
which resfdes behind Baard 71,

b} Ipstell 2 phone Jack [such as Swltcheraft - #L13-just left
of the jack labplod "SOUDNWESS EXTERNAL COHTRAL [HEUTH.
Lebel this feek "ooMiH0L YOLrace obTY,

53 0On Beard #2, selder a 14- Inth wlre te the ekching polnk
shown 1n the Flgure.

I 61 EBolder the other end of this wire ta the Jack you Just
' [nstatled, .

T Gonmect the ground termiaal, of the new jack o ghe groond
kermfaal =f an ad;a;:nt Jack.

&) PReplace both printed clroult bhoards and the metai cover,
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wkbia ODYESCY VODITICATIONG dwawer

1} HAerave SOdyssey plastic battorm to expose CTFEUitry.

23 Br111 chras E/H™ halez and install thres mind=3acks
fsuch &3 Switekherafe * 142AY betwsan the jR¢k labeled
"Migh Lewel™ arv’ the side of the Ddyssay. " Pesttlonw
tassn holes Eoward tha bottom Flange =0 Ehat the
jarks do net Interfere with the Odyssey elrcultry.

2} Label the mini-Faeks:
Ly - T
MEATE-GUT!
MTRIG-0UTH

B} WEkre the lacks to the spproprlate cfrcult polnis by
refer-lng to the diagram.

£} Replace the plastle bottom.
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