The ARP Module 1003 is a functional circuit package
designed for use in the ARP Series 2000 Electronic
Music Synthesizers. This module contains two identi-
cal delayed-gate exponential envelope generators.

The 1003 Dual Envelope Generator is usually used
with voltage-controlled filters, amplifiers, and other
modules requiring triggered control signals. For in-
stance, when used with ARP Module 1006 FiltAmp,
the 1003 Envelope Generator can be used to control
the amplitude envelope or timbre variations of sig-
nals passing the FiltAmp with respect to time.

An exponential envelope generated by the ARP 1003
Module may be defined by four adjustable parame-
ters: Attack Time, Initial Decay Time, Sustain Level,
and Final Decay Time. The panel graphics empha-
size the effects and use of each of these controls.

An envelope is initiated when appropriate signals are
applied to the Gate and Trigger inputs. These inputs
are accessible at both the upper and lower matrix
switches, as shown on the panel graphics.

The operating mode of the envelope generator is de-
termined by the switches labelled “Trigger Modes’’.
When the ““Trigger Modes’’ switch is in the “‘single’
position, the Gate inputs are used to initiate an enve-
lope; the Trigger inputs are not used. When the Gate
signal is applied, the output of the envelope generator
rises exponentially to 10 volts at a rate determined
by the setting of the ‘’Attack Time'’ control. When
the output of the envelope generator reaches 10 volts,
the attack is ended and the output decays exponen-
tially to the ““Sustain Level”’ at a rate determined by
the “Initial Decay Time" control. The sustain level is
adjustable from 0 to 10 volts. The output remains at
the sustain level until the Gate is removed. When the
Gate is removed, the output immediately begins an
exponential decay to O volts at a rate determined by
the Final Decay Time’ control (Fig. A}.
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If the Gate voltage is removed during any part of the
envelope cycle, the output of the envelope generator
will always return directly to zero at the rate set by
the “Final Decay Time' control. Similarly, if the
Gate voltage is reapplied before the output returns to
zero, a new attack will begin after the time period
specified by the ‘' Trigger Delay’” control. The output
need not return to zero before the initiation of a new
attack (Fig. B).

When the “Trigger Modes" switch is in the “‘Muiti-
ple’’ position, the attack is initiated by a positive
pulse at the ““Trig"’ input provided that a Gate signal
is also present. In order to begin an attack, both the
Gate and the Trigger must be applied. The presence
of a Gate signal or a Trigger pulse alone will not pro-
duce an attack. A new attack is generated each time a

Trigger pulse is applied, and as long as a Gate signalis = qopF——-———
9ger b PP ! g 9 *10 [attacko, a—Initial Decay
Sustain Level

—_— e e -

present.
OUTPUT

If the gate signal is applied in the absence of a trigger, '3

the output voltage will rise to the sustain level at a ° I ]
rate determined by the setting of the “Initial Decay ! ; :
Time’” control. The output voltage will remain at the High
sustain level until the gate voltage is removed, at GATE
which time the output voltage will return to zero at a Low
rate determined by the final decay control {Fig. C). FIGURE A
Connections for a '‘Sustain Pedal”’ can be made via
jacks on the back panel of the Module 1003. This
terminal, when connected to the electrical ground
through a switch, acts much like the sustain pedal on ‘ +10 Attack-"
a piano. As long as the switch is closed, the output of A
the envelope generator will remain at the highest level OUTPUT !
after closing the switch. When the sustain pedal is re- '| :
leased, the output of the envelope generator will re- ol ' 'l ] |
turn to zero if the gate has been removed. High - \ l
’ GATE
Low

An inverted envelope with output voltages from O to
—10 volts is available at the lower matrix switch. FIGURE B
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ELECTRICAL SPECIFICATIONS

CONTROLS:

INPUTS:

OUTPUTS:

MAXIMUM POWER REQUIREMENTS:

(outputs shorted):

Attack Time: .001 secs to 2.0 secs

Initial Decay Time: .001 secs to 2.0 secs

Sustain Level: 0 to 10 volts

Final Decay Time: .001 secs to 2.0 secs

Gate Sensitivity: 1.8 volts, lower matrix switch, 9.6 volts upper
matrix switch ’

Trigger Sensitivity: 1.8 volts

All impedances: 100K

0 to +10 voits @ 1Kohm

0 to -10 volts @ 1Kohm

+15 volts @ 50ma, regulated to +0.1%

+12 volts to +15 volts @40ma, lamp supply



The ARP 1004-P Oscillator Module is a voltage-con-
trolled waveform generator. The module contains
both a basic 1004 oscillator and a type ‘’P** oscitlator
submodule. Sine, triangular, square, sawtooth, and
pulse outputs are available simultaneously. In addi-
tion, five potentiometers can be used to mix or aige-
braically sum these waveforms into an additional out-
put. This module is particularly recommended for gen-
erating control waveforms and complex audio signals
in the studio.

The output frequency range is from .03 Hz to 16,000
Hz in two ranges without external control voltages,
and the control voltage range is 10 octaves on each
range. Control signals may be either positive or nega-
tive, provided that the sum of the control voltages
does not drive the oscillator frequency beyond the
above limits. '

A coarse panel adjustment knob permits setting the
zero-control-voltage frequency to anywhere within
either-of two ranges. The high range is the audio-fre-
cuency band, and the low 'range is a subsonic band. A
fine adjust knob with a'+1 octave range is provided
for accurate tuning.

Outputs and inputs are arranged to be compatible
with the matrix switches of the ARP Series 2000 mus-
ic synthesizers. The three frequency modulation in-
puts in the upper left hand corner of the module are
fixed sensitivity inputs: 1 volt/octave. The two lower
frequency modulation-inputs (_in positions 2 and 3)
are associated with two attenuators directly above the

inputs. When the attenuators are rotated fully clock- ‘

wise, the input sensitivity is 1 voit/octave. These con-
trols are used to adjust frequency modulation depth.

Another control input, designated PWM, is a pulse-
width modulation control input, which is also provi-
ded with a panel-knob-actuated modulation depth
control. In addition, another panei-knob control (PW)
permits manual adjustment of pulse width.
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The input impedance of the control inputs is 100
Kohms minimum over the frequency range of the
oscillator. The output impedancés of the ARP 1004
waveform generator sections is 1000 ohms. Any num-
ber of these outputs may be shorted together without
damage, and the resuiting waveform will be the aver-
“aged instantaneous voltage of the outputs which are
shorted together.

NOTE: This oscillator module requires one ARP
4001 Negative Exponential Function Module and one
ARP 4002 Positive Exponential Function Module for
exponential control of oscillator frequency. ARP 4003
Linear Function Modules can be supplied upon re-
quest and either will be factory-installed at no charge.
Unless otherwise specified, the factory will include
4001 and 4002 modules with each oscillator.

SYNCHRONIZATION OF OUTPUTS

+10

+10

TIME
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TYPICAL WAVEFORMS PRODUCED BY MODULE 1004-P

ELECTRICAL SPECIFICATIONS

OUTPUTS: Frequency: .03Hz—~16KHz in two ranges without external inputs.
Sine:  —5 volts to +5 volts P-P. '
Triangle: -5 volté to +5 volts P-P.
Sawtooth: 0 volts to +10 volts P-P.
Square: 0 volts to +10 volts P-P.
Pulse: O vaits to +10 volts P-P.
All Impedances: 1 Kohm.

INPUTS:  Frequency Modulation: 1 volt/octave.
Pulse Width Modulation: 10%/volt.
Input Impedances: 100 K.

CONTROLS:  Frequency Range: Low (.03 Hz—32 Hz); High (31 Hz—16 KHz).
Frequency, Coarse ;
Fréquency, Fine: 1.1 octave.
Frequency Modulation Depth (2)
Pulse Width: 0—100%.
Pulse Width Modulation

LONG TERM EREQUENCY DRIFT:  Ambient 50OF to 90°F +5OF, drift is typicaily 0.1% per hour.

POWER REQUIREMENTS: . £15 volts @50 ma, regulated to £0.1%.
+12 to +15 volts @20 ma unregulated, lamp supply.



The ARP 1004-T Oscillator Module is a voltage-con-
trolled waveform generator. The module contains
both a basic 1004 oscitlator and a type ““T‘* oscillator
submodule. Sine, triangle, square, sawtooth, and pulse
outputs are available simultaneously. In addition, five
center-off miniature toggle switches allow any of these
waveforms or their inverses to be selected to an addi-
tional output. When more than one waveform is selec-
tad, the output is the instantaneous average of the se-
Jected waveforms. The ARP 1004-T is the only mod-
ule of the 1004 oscillator series to offer inverted and
non-inverted waveform outputs simultaneously, and
is therefore particularly recommended for genera{ting
control signals.

The output frequency range is from .03 Hz to 16,000
Hz in two ranges without external control voltages,
and the control voltage range is 10 octaves on each
range. Control signals may be either positive or nega-
tive, provided that the sum of the control voitages
does not drive the oscillator frequency beyond the
sbove limits.

A coarse panel adjustment knob permits setting the
zero-control-voltage frequency to anywhere within
either of two ranges. The high range is the audio-fre-
auency band, and the low range is a subsonic band. A
fine adjust knob with a £1 octave range is provided
for accurate tuning.

Outputs and inputs are arranged to be compatible
with the matrix switches of the ARP Series 2000 mus-
it synthesizers, The three frequency modulation in-
puts in the upper left hand corner of the module are
fixed sensitivity inputs: 1 volt/octave. The two lower
frequency modulation inputs (in positions 2 and 3)
are associated with two attenuators directly above the
inputs. When the attenuators are rotated fully clock-
wise, the input sensitivity is 1 volt/octave. These con-
trols are used to adjust frequency modulati‘on depth.
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Another control input, designated PWM, is a pulse-
width modulation control input, which is also provi-
ded with a panel-knob-actuated modulation depth
control, In addition, another panel-knob control (PW)
permits manual adjustment of puise width.

NOTE: This oscillator module requires one ARP
4001 Negative Exponential Function Module and one
ARP 4002 Positive Exponential Function Module for
exponential control of oscillator frequency. ARP 4003

Linear Function Modules can be supplied upon re-

quest and either will be factory-installed at no charge.
Unless otherwise specified, the factory will include

The input impedance of the control inputs is 100 4001 and 4002 modules with each oscillator.

Kohms minimum over the frequency range of the
oscillator. The output impedances of the ARP 1004
waveform generator sections is 1000 ohms. Any num-
ber of these outputs may be shorted together without
damage, and the resulting waveform will be the aver-
aged instantaneous voltage of the outputs which are
shorted together.

ELECTRICAL SPECIFICATIONS

OUTPUTS: Frequency: .03Hz—16KHz in two ranges without external inputs.
Sine: —5 volts to +5 volts P-P.

Triangle: —5 volts to +5 volts P-P.

Sawtooth: 0 volts to +10 volts P-P,

Square: 0 volts to +10 volts P-P,

Pulse: 0 volts to +10 volts P-P.

All Impedances: 1 Kohm.

INPUTS: Frequency Modulation: 1 volt/octave.
Pulse Width Modulation: 10%/volt.
{nput Impedances: 100 K.
CONTROLS: Frequency Range: Low (.03 Hz—32 Hz); High (31 H2—16 KHz).
Frequency, Coarse

Frequency, Fine: *1 octave.

Frequency Modulation Depth (2)

Pulse Width: 0—-100%

Pulse Width Modulation

LONG TERM FREQUENCY DRIFT: Ambient 50°F to 90CF +50F, drift is typically 0.1% per hour.

POWER REQUIREMENTS: 115 volts @50 ma, regulated to £0.1%.

+12 to +15 volts @20 ma unregulated, lamp supply.



ARP Module 1005 is a functional circuit package de-
signed for use in the ARP Series 2000 electronic mus-
ic synthesizers. This unit contains a balanced modu-
tator, a voltage controlled amplifier, and certain asso-
clated circuitry.

The balanced modulator can accept two input signals
A and B in the frequency range from D.C. to 20 KHz,
and will produce the output function (A x B/10).

If A and B are both sine waves of equal amplitude
with respective frequencies 7 and fo, the output will
consist of the sum and difference frequencies (f + f)
and (f7 ~ fo) only. The original frequencies f7 and 2
will be suppressed.

If A is a complex wave with harmonics fy, 2fy, 3fy,
4f4, 5f1, etc. and B is a sine wave of frequency 5, the
resulting output will consist of the frequencies
", + fa), (fy—f2), (2f7 +fal, (2fy - f2}, (3fy + 15,
(.?f, - f2}, etc.

I 1 and f5 are chosen properly, the output will be a
complex wave with inharmonic overtones. In elec-
tronic music this is extrerhely useful in simulating
gong timbres, etc.

for the users’ convenience, Module 1005 contains
circuits which produce two D.C. output control vol-
tages, V, and Vjp,, which may be used to control two
voltage-controlled oscillators which are supplying aud-
1o signals A and B respectively.

With exponentially controlled oscillators such as the
ARP 1004 and 1023 modules, the difference voltage
V, — Vp controls the frequency ratio and the average
voltage (V, + Vp)/2 controls the tuning of the input
signals A and B. For the users’ convenience, ratio and
tuning control knobs are located on the panel of the
1005 module.
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The modulator can be activated or disengaged from
the audio signal by pushing the illuminated push-but-
tons labelled “Mod”’ and ““Unmod*’ on the front pan-
el. With the Mod button illuminated, audio signals A
and B are modulated by one another as described in
the specifications. With the “Unmod* button illumin-
ated, audio signal A is passed through the modulator
unaffected and audio signal B is not used. A control is
provided to adjust the gain when the “Unmod’’ but-
ton is iluminated. The modulator may also beswitched
from ““Unmod* to “Mod" by applying a Gate signal
to the input marked “Mod gate’’. When the gate signal
is removed, the modulator will return to the “Unmod*’

mode. On the other hand, the upper inputs labelled
“Unmod* and ““Mod’’ ate latching and a pulse applied
to either input will switch the operating mode to eith-
er “Unmod”’ or “Mod". The mode will remain as set
untif a pulse is applied to switch to another mode or
until the mode is changed by using the front panel
push-buttons.

The 1005 also contains a voltage controlied amplifier
which may be controiled with external signals from
either the upper or lower matrix switch section, or
manually by means-of a panel knob. A panel slide
switch gives the user the choice of linear or exponen-
tial control modes.

ELECTRICAL SPECIFICATIONS

BALANCED MODULATOR SECTION:

VOLTAGE CONTROLLED AMPLIFIER SECTION:

POWER REQUIREMENTS:

Output: Vg, = (INA'x INg)/10 £1.0%.
Audio Inputs: *.10 volts maximum.
100 Kohm impedance.

(Input attenuators fully clockwise)

Vout = (Vin X Veontroi)/10. Linear Mode.

Vout = Vin10  (Veontrol — 10)/2 Exponential Mode.
Control Input Impedance = 100 K.

115 volts @ 35 ma, reguiated to +0.1%.
+12 10 +15 voits @ 20 ma, unregulated.



ARP Module 1006 is a functional circuit package de-
signed for use in the ARP Series 2000 electronic mus-
ic synthesizers. This unit contains a four-input mixer,
a voltage controlled low-pass filter (VCLPF) plus a
voltage controlled amplifier with associated circuitry.

The cutoff frequency of the filter may be varied by
external voltages or by the front panel f. control.
There are three separate filter control inputs at the
top of the module and twa at the battam. The three
at the top are fixed in sensitivity (like the 1004 oscil-
fator) at 1 volt/octave. The inputs from the bottom of
the module are each associated with an attenuator.
With the attenuators rotated fully clockwise, the sen-
sitivity of these inputs is alsa 1 volt/octave. The vol-
tages appearing at each control input are summed in-
ternaily and the cutoff frequéﬁcy of the filter will be
determined by this sum, Although the sum of all the
control inputs may exceed the effective input range
ol the filter, (E.e., +10v} no- damage can be done to
the circuitry by such overdrive.

A resonance or ‘peaked” response at the cutoff fre-
quency may be obtained if so desired. This is useful
tor creating certain types of formants, such as “wa-
wa' or “yeow" effect. A knob control permits adjust-
ment of the height of the resonant peak.

Up 1o four audio signal inputs to the filter may be
muxed and their relative amplitudes adjusted by means
of tour panel knobs.
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The voltage controlled amplifier (VCA) accepts the

output signal from the voltage controlled filter (VCF)

and modifies the signal level according to the sum of
a local control voltage {supplied by a panel knob con-
trol) and a number of external control voltage signals.

The volitage controlled amplifier may be operated in
one of two selectable modes. The expdnential mode
has a contro! transfer function of 10 dB per volt. The
linear mode has a control function of vg 1=V ¢esVin fe-
ferred to a 400 Hz sine audio input signal applied to
one of the filtamp audio input terminals with the cor-
responding audio control knob in the extreme clock-

wise position, the filter in the wideband condition
{sum of control voltages = +10v) with the filter cutoff
frequency knob in the extreme clockwise position
and the resonance control knob in the extreme coun-
ter-clockwise position.

The range of the voltage controlled amplifiers is over
100 dB. which permits the VCA to be used as a
squeich gate control device. By proper adjustment of
controls no discernible output shouid be obtained in
the absence of control voltages, even when the audio
inputs are operated at ma{(imum levels.

ELECTRICAL SPECIFICATIONS

‘FILTER:

24 dB/octave attenuation, 20 Hz—20 KHz unity gain in passband.

Control Inputs: 0 to +10 operating range.

Sensitivity: 1 volt/octave, O voits = 20 Hz.

Control Impedance: 50 K min.

Filter Resonance: 0 to 20 dB peak.

AMPLIFIER:

Maximum Attenuation:

Response: *.3dB, 2 Hz to 30 KHz.
Maximum Gain: Unity.
100d8.

Control Inputs: 0 to +10 operating range.

Sensitivity: 10 dB attenuation per voit (Amplifier Control in E xponential Mode).

In Linear Control Mode, e = €intcontrol/ 10-

Control Impedance:

AUDIO OUTPUT: + 10 volt max.

Impedance: 1 Kohm.

AUDIOQ INPUTS:

Impedance: 100 K min.

POWER REQUIREMENTS:

50 K min.

+ 10 volt max. after attenuators.

+ 15 volts @ 50 ma, regulated to £0.1%.

+12 to +15 @ 20 ma, iamp supply.



The ARP Module 1016 is a functional circuit package
designed for use in the ARP Series 2000 electronic
music synthesizers. This module contains two identi-
cal White/Pink Noise and Random Voltage Generators.

The two noise outputs, A and B, are generated from
two independent diode noise sources. Through succes-
sive filtering, the white noise is transformed into pink
noise and finally into a slow random voltage. Output
sttenuators and on/off switches are provided for the
two noise sources and the random voltage outputs.

The maximum amplitude of all the outputs is adjusted
30 that an output voltage will exceed 15 volts about
1% of the time. This insures a paucity of excursions
past £10 volts.

The White Noise generator produces a flat power
bandwidth from 5 Hz to 20 KHz. The Pink Noise is
filtered to attenuate highs and boost the low frequen-
cles, resulting in equal energy per octave. The Slow
Random output has peak signal power between 1 Hz
and 10 Hz.

Two convenience jacks are located on the front panel
and permit_a user to have direct access to the lower
matrix switch of an ARP 2000 Synthesizer.

ELECTRICAL SPECIFICATIONS

Power Requirements:

115 volts @ 50 ma, regulated.
+12 to +15 volts @ 80 ma, unregulated.
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The ARP 1023 Dual Osciliator Module is a functional
circuit package designed for use in the ARP Series
2000 electronic music synthesizers. This module con-
tains two identical voltage-controlled oscillators.

The output frequency range is from .03Hz to 16,000
Hz in two ranges without external control voltages,
and the control voltage range is 10 octaves on each
range. Control signals may be either positive or nega-
tive, provided that the sum of the control voltages
does not drive the oscillator frequency beyond the
sbove limits.

A coarse panel adjustment knob permits setting the
zero-control-voitage frequency to anywhere within
sither of two ranges. The high range is the audio-fre-
quency band, and the low range is a subsonic band. A
fine adjust knob with a 1 octave range is provided
{or accurate tuning.

Outputs and inputs are arranged to be compatible
with the matrix switches of the ARP Series 2000 mus-
le synthesizer systems. These upper switch inputs are
provided for each oscillator for control signals from
keyboards, sequencers, etc. Two lower switch inputs
are provided for each oscillator to permit convenient
adjustment of modulation depth. In addition, another
panel-knob control (PW) permits manual adjustment
of pulse width.

Any one of five basic output waveforms may be selec-
ted by front panel rotary switches. Selecting the *'Off"
position on these switches disables the oscillator.

The input impedance of the control inputs is 100
Kohms minimum over the frequency range of the
oscillator. The output impedances are 1000 ohms,
and sny number of these outputs may be shorted to-
gether without damage; the resulting waveform will
be the averaged instantaneous voitage of the outputs
which are shorted together.
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ELECTRICAL SPECIFICATIONS

OUTPUTS:

INPUTS:

CONTROLS:

LONG TERM FREQUENCY DRIFT:

POWER REQUIREMENTS:

Frequency: .03 Hz—16 KHz in two ranges without external inputs.
Sine: -5 volts to +5 volts P-P.

Triangle: —5 volts to +5 volits P-P,

Sawtooth: 0 volts to +10 volts P-P.

Square: 0 volts to +10 volts P-P.

Pulse: 0 volts to +10 volts P-P,

All Impedances: 1 Kohm.

Frequency Modulation: 1 volt/octave. (Attenuators fully clockwise)

Input Impedances: 100 K.

Frequency Range: Low (.03 Hz—32 Hz); High (31 Hz—16 KHz).
Frequency, Coarse

Frequency, Fine: +1 octave.

Frequency Modulation Depth (2)

Pulse Width: 0 — 100%.

Ambient 50°F to 90%F +5°F, drift is typically 0.1% per hour.

115 volts @ 50 ma, regulated to £0.1%.
+12 to +15 volts @ 20 ma unregulated, lamp supply.
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The ARP 1027 Ten-Position Sequencer is a compact
sequential voltage generator used for controlling oscil-
lators, filters, amplifiers, and other modules in the
ARP Series 2000 Synthesizers. The ARP 1027 Sequen-
cer contains an integrated circuit ten-step counter and
three rows of potentiometers to provide three inde-
pendently adjustable voltage outputs for each step of
the counter. In addition, a built-in time base generator
allows the sequencer to step along automatically. A
variety of inputs, outputs, and panel controls facili-
tates the execution of complex sequencing patterns,
rhythmic patterns, and external control. When used
at switching rates in the audio spectrum, the sequen-
cer can generate complex waveforms by stepwise ap-
proximations.

The three voltage outputs, A, B, and C, are shown on
the panel with their associated column of potentiom-
eters. Each row of three potentiometers is adjacent to
an indicator light which displays the sequencer count,
and hence the three potentiometers which are active.

Illuminated push button switches are used to start
and stop the internal clock. A control labeled *““Pulse
Repetition Frequency’ adjusts the stepping rate of
the sequencer from 20 per minute to 400 per second
in two ranges. In addition, the clock frequency can be
controlled from an external source; an input to the
sequencer labeled "“V.C. Freq.” is provided for this
purpose. This external control voltage is added inter-
nally to the voltage generated by the front panel
“rate’’ control,

The internal clock can be turned on and off by apply-
ing pulses to the “on'* and “off" inputs.

The sequencer prod.uces a 10 volt gate pulse every
time the sequencer steps to a new position.‘The width
of this pulse, normally used for controlling envelope
generators, amplifiers, filters, etc., is controlied from
the front panel or from an external voltage and can

vary from 5% to 95% of the period between steps.

With the clock turned off, the sequencer may be step-
ped along and reset manually using the front panel
push buttons. An external voltage applied to the "'S”
and “‘R** inputs will accomplish the same functions.
Complex sequential patterns are generated using the
“$" and “R" inputs and the ““Position Gates''.

The “Position Gate’’ outputs correspond to the ten
lamps and rows of potentiometers on the panel. A po-
sition gate output goes from 0 volts to +10 volts when
the sequencer reaches the step which corresponds to
the number of the ““Position Gate’’ output.

Connecting the “’R" input of the sequencer to a “'Po-
sition Gate” output will cause the sequencer to reset
when the sequencer reaches that position. For instance,
if one wished the sequencer to count to five and then
reset, the sixth position gate would be connected to
the “’R* input using the matrix switches. The sequen-
cer would actually count to six, but would remain in
the sixth position for only a microsecond before the

counter was reset to the first position.

Similarly, the S input can be connected to any
“Position Gates’ to cause the sequencer to skip those

positions.

Cable jacks are provided on the back panel of the
Module 1027 to facilitate connections to the ARP
1028 Séquencer Slave Module, the ARP 1026 Preset
Voltage Module, the ARP 1050 Sequential Mixer, and
other ARP modules in the Series 2000 synthesizer
family.

NOTE: This module requires one ARP 4001 Negative
Exponential Function Module or one ARP 4003 Lin-
ear Function Module. The factory will install either
module free of charge. Unless otherwise specified, a
4001 module will be supplied with each unit.
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ELECTRICAL SPECIFICATIONS

OUTPUT IMPEDANCES:
INPUT IMPEDANCES:
INPUT SENSITIVITY:

PULSE REPETITION FREQUENCY:
POWER REQUIREMENTS:

1 Kohm all outputs.
100 Kohms minimum, all inputs.

“g* “R*, "ON’, “OFF’ inputs, +8.0 volts.
“V.C. Width”, “V.C. Freq."” inputs, 0-10 volts.

20 pulses/minute to 400 pulses/second, without external control

+15 volts @ 150 ma, regulated to +0.1%.
—15 volts @ 75 ma, regulated to £0.1%.
+12 to +15 volts @ 100 ma, unregulated.



The Arp Module 1033 is a functional circuit package
designed for use in the ARP Series 2000 Electronic
Music Synthesizers. This module contains two identi-
cal delayed-gate exponential envelope generators.

The 1033 Dual Delayed Gate Envelope Generator is '

usually used with voltage-controlled fifters, ampli-
fiers, and other modules requiring triggered control
signals. For instance, when used with ARP Module
1006 FiltAmp, the 1033 Envelope Generator can be
used to contro! the amplitude envelope or timbre
variations of signals passing the FiltAmp with
respect to time. The delayed-gate feature permits
the user to delay the beginning of an envelope so
that complex amplitude and timbre characteristics
may be synthesized.

An exponential envelope generated by the ARP 1033
Module may be defined by four adjustable parame-
ters: Attack Time, Initial Decay Time, Sustain Level,
and Final Decay Time. The panel graphics empha-
size the effects and use of each of these controls,

An envelope is initiated when appropriate signals are
applied to the Gate and Trigger inputs. These inputs
are accessible at both the upper and lower matrix
switches, as shown on the panel graphics. In the
Module 1033 the control signal ‘which starts the en-
velope always passes through a delay circuit which
allows the user to postpone the beginning of an attack
from 3 milliseconds to 3 seconds by adjusting the
"Gate Delay” panel control.

The operating mode of the envelope generator is
determined by the switches labelled ““Trigger Modes,”
When the “Trigger Modes” switch is in the "single”
position, the Gate inputs are used to initiate an en-
velope; the Trigger inputs are not used. When the
Gate signal is applied, the delay circuit is activated;
after a time period selected by the front panel “'Delay
Time”' control, the delay circuit produces a pulse
which initiates the attack. During the attack, the
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output of the envelope generator rises exponentially
to 10 volts at a rate determined by the setting of the
“Attack Time' control. When the output of the
envelope generator reaches 10 volts, the attack is
ended and the output decays exponentially to the
“Sustain Level” at a rate determined by the “Initial
hHecay Time” control, The sustain level is adjustable
trom 0 to 10 voits, The output remains at the sustain
level until the Gate is removed. When the Gate is
removed, the output immediately begins an expo-
nential decay to O volts at a rate determined by the
“tinal Decay Time” control (Fig. A).

i 1he Gate voltage is removed before the delay circuit
has 1ime to produce a pulse, the delay circuit will be
1wt immediately and will not produce a triggering
pulse,  Consequently, no envelope will be produced.

i1 the Gate voltage is removed during any part of
e envelope cycle, the output of the envelope genera-
tor will always return directly to zero at the rate set
by the “Final Decay Time'' control. Similarly, if the
Latee voltage is reapplied before the output returns
1o seto, a new attack will begin after the time period
wweaitied by the “‘Trigger Delay”’ control. The out-
it need not return to zero before the initiation of a
new attack (Fig, B).

When the “Trigger Modes' switch is in the "Multi-
ple” position, the attack is initiated by a positive
pulas at the “Trig” input provided that a Gate signal
v also present. In order 1o begin an attack, both the
tuate and the Trigger must be applied. The presence
ot o Gate signal or a Trigger pulse alone wili not
peaduce an attack. A new attack is generated each
nime o Trigger pulse is applied, and as long as a Gate
wignal s present. 1t should be noted that the Trigger
mput s connected to the input of the delay circuit
winch in turn triggers the attack. Therefore an attack
a1 be generated if a Gate signal is present when the
delay circuit produces its pulse which may be some
vne later than the initial trigger pulse.

QUTPUT

QUTPUT

If the gate signal is applied in the absense of a trigger,
the output voltage will rise to the sustain level at a
rate determined by the setting of the “Initial Decay
Time'' control. The output voltage will remain at the
sustain level until the gate voltage is removed, at
which time the output voltage will return to zero at
a rate determined by the final decay control. (Fig. C).

Connections for a “Sustain Pedal” can be made via
jacks on the back panel of the Module 1033, This
terminal, when connected to the electrical ground
through a switch, acts much like the sustain pedal on
a piano. As long as the switch is closed, the output
of the envelope generator will remain at the highest
level after closing the switch. When the sustain pedal
is released, the output of the envelope generator will
return to zero if the gate has been removed.

An inverted envelope with output voltages from 0O to
-10 volts is available at the lower matrix switch.
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ELECTRICAL SPECIFICATIONS

OUTPUT WAVEFORMS:

CONTROLS:

INPUTS:

OUTPUTS:

MAXIMUM POWER
REQUIREMENTS (outputs shorted):

—kat
Attack: Eout = 11.0-—- 11e

Initial Decay: Eout = (10 — Esus)e

: ) _ —Kggt

Final Decay: Eout = Esuse
Attack Time: ,001 secs to 2.0 secs.
Initial Decay Time: .001 secs to 2.0 secs.
Sustain Level: 0 to 10 volts,

Final Decay Time: .001 secs to 2.0 secs.

Delay Time: 003 secs to 3.0 secs.

Gate Sensitivity: 1.8 volts, lower matrix switch; 8.0 voits,

upper rmatrix switch.
Trigger Sensitivity: 1.8 volts,

All Impedances: 100 K.

0 to +10 volts @ 1 Kohm,
0 to —10 volts @ 1 Kohm.

+15 volts @ 50 ma, regulated to +0.1%.
+12 volts to +15 volits @ 40 ma, lamp supply.



The ARP 1036 Dual Sample & Hold/Random Voltage
module is a functionai circuit package designed for
use in the ARP series 2000 Electronic Music Synthesi-
zers. The module contains two sample and hold cir-
cuits, two random noise generators, and two voltage
controlled pulse generators. The 1036 is usually used
in conjunction with ARP voltage controlled oscillators
to produce random tone sequences, sqales, arpeggios
and programmed melodic patterns. The module can
also be used to control voltage controlled filters, amp-
lifiers, etc.

A sample and hold circuit has a signal input, a signal
output, and a sample command input. When a pulse
is applied to the sample command input, the output
signal voitage immediately assumes the same value as
the input signal voltage. In the case of the 1036 sam-
ple and hold circuits, this process takes about 10
microseconds. After the sample command pu_lse, the
output signal voltage will hold at that same level until
another sample command pulse is applied. During the
holding period between puilses, the input signal has no
effect on the output signal. In the case shown in Fig-
ure A, a sawtooth waveform is applied from an exter-
nal oscillator to the “Ext Sig” input of a 1036 sample
and hold. Sample command pulses can be generated
by pushing the “Singie Sample” button, applying an
external pulse (as from an osciliator or keyboard trig-
ger) to the “Sample” input (with the “Trig/Gate”
switch set to “Trig”), or by using an internal clock
pulse generator.

There are two separate clock pulse generators. The
frequencies of the clock pulse generators are deter-
mined by the front panel “Clock Freq* knobs and
range switches. An external signal applied to the
*Clock Freq Mod’’ inputs will also affect clock fre-
quency. Clock (a) can be used to provide sample com-

mand pulses to both the (a) and (b) sample and hold

circuits. Of the three toggle switches between the
“Single Sample’’ buttons, two are connected to clock
(a). The switch on the left connects clock (a) to sam-
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ple and hold (a) while the center switch connects
clock (a) to the sample and hold circuit (b). The
right hand switch connects clock (b) to sample and
hold (b).

The ‘“Clock Pulse’” output is a 10 volt pulse that cor-
responds to the sample period of any sample com-
mand pulse reaching the sample and hold circuit. The
internal clock, the ‘‘Single Sample’ button, or exter-
nal pulses all produce pulses at the “Clock Pulse” out-
put. Usually this pulse can be used to trigger envelope
generators, sequencers, and so forth.

When a sample command pulse is received from the
clock, “‘Single Sample’’ button, or external pulse, the
output voltage appearing at '‘Out (a)* or “Out (b)"
assumes the same value as the input voltage. In the
case of Figure A, a sawtooth wave going from 0 volts
to +10 volts is sampled at irregular intervals by the
application of sample command pulses.

Any external signal which one desires to sample must
be applied to the ““Ext Sig" inputs. The knobs associ-
ated with the ““Ext Sig" inputs are used to attenuate
the incoming signal.

The output voltage from the sample and hold circuit
will usually be a series of steps or discrete voltages.
The output signal shown in Figure A is typical. Nor-
mally this output signal is used to control voltage
controlled oscillators, filters, amplifiers, and <o forth.
If a waveform is sampled at a high enough frequency,
however, the output signal can be used as an audio
source.

In ‘addition to sampling external signals, the module
1036 has built-in random signal generators. By advan-
cing the front panel knobs labelled ““Int Random Sig”,
noise can be applied to the signal input.of the sample
and hold circuits. When this random signal issampled
by the application of a sample command pulse, the
output signal is a series of stepwise random voltages,
as shown in Figure B. If an external signal is also ap-
plied, the random signal and the external signal will
be mixed internally before being sampled.

When an external sample command pulse (as from an
oscillator) is applied to the ““Sample” input, two dif-
ferent results can be selected by the '‘Trig/Gate”
switch. In the ““Trig"” position, the input pulse is dif-
ferentiated and the leading or positive-going edge of
the external pulse triggers the sampling circuit for 10
microseconds. The duration of the external pulse un-
der these conditions is immaterial. When the “Trig/
Gate” switch is in the “Gate’ position, the output

* signal of the sample and hold circuit will track the in-

put signal as long as the external sample command
pulse is positive. As soon as the pulse ends and the
voltage at the “‘Sample” input returns to zero, the
sample and hold circuit will store and hold the last
value of the input signal voltage before the sample
command pulse returned to zero. Figure C shows an
example; when the sample command pulse is high, the
output signal tracks the triangle wave at the signal in-
put. When the sample pulse goes to zero volts, the
output signal voltage holds at the voltage which was
present when the sample command pulse dropped to

zZero.
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The ARP Module 1045 is a functional circuit package
designed for use in the ARP Series 2000 Synthesizers,
The module contains a voltage controlled oscillator, a
voltage controlled low pass filter, a voltage controlled
amplifier, and a dual exponential envelope generator,

Fig. A shows a block diagram of the module 1045,
The output of the Voltage Controlled Oscillator is
coupled through a switch permitting waveform selec-
tion to the input of the voltage controlled low pass
filter. The output of the fiiter is in turn connected
to the input of the voltage controlled amplifier, The
final signal is obtained at the output of the voltage
controlled amplifier. Exponential envelope genera-
tors are coupled through attenuators to the control
inputs of both the filter and amplifier. The module
1045 is a small self-contained synthesizer, offering
the user control over pitch, timbre, amplitude, and
combinations of time-variant functions of pitch,
timbre, and amplitude. Outputs and inputs are ar-
ranged so that the oscillator, filter-amplifier, or enve-
lope generators may be used separately or in various

combinations,

OSCILLATOR SECTION

The voltage controlled oscillator used in the module
1045 is electrically similar to the ARP 1004 Voltage
controlled Oscillator. The oscillator output is con-
nected to a rotary switch which permits the selection
of sine, triangle, square, sawtooth or pulse output
waveforms. The output frequency range of the oscil-
lator is 16Hz to 16,000 Hz without external control
voltages and the control voltage range is 10 octaves.
Control signals may be either positive or negative,
provided that the sum of the control voltages does
not drive the oscillator frequency beyond the above

limits,

A coarse panel adjustment knob permits setting the
zero-control-voltage frequency to anywhere\within
the frequency range. A fine adjust knob with a ii
octave range is provided for accurate tuning.
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There are two control signal inputs along the lower
matrix switches and three along the upper matrix
switches, The two lower matrix switch control inputs
are connected 1o attenuators so that the effect of an
external control signal on the oscillator’s frequency
can be adjusted. When these attenuators are rotated
fully clockwise, a change of 1 volt at a control input
will result in a change of frequency of 1 octave. Two
of the three control inputs from the upper matrix
switches are fixed at 1 volt/octave sensitivity. The
third control input is tied to the second control input
from the lower matrix switches and is therefore
affected by the attenuator associated with that input,

In addition, another panel-knob control (PW) per-
mits manual adjustment of the duty cycle of the
pulse waveform output,

The input impedances of the controf inputs is 1G0-
Kohms minimum, The ou’tbut impedance is 1Kohm
and this output may be shorted to ground or any
other module output without damage to the oscilla-
tor. When several such outputs are shorted together,
the resulting waveform will be the averaged instan-
uneous voltage of the outputs that are shorted to-
gether,

TILTER SECTION

The voltage controlied low-pass filter section of the
1045 is similar to the voltage controfled low-pass
tter found in the ARP Module 1006. A front panel
knob (f_) is used to manually adjust the filter cutoff
trequency from 20Hz to 20,000Hz. In addition to
the front panel fc control, the cutoft frequency of
the tilter can be thanged by applying control signals
11 any of the external control inputs. The input
lrom the lower matrix switch is connected to an
attenuator so that the effect of an externafl controi
wqnal on the cutoff frequency of the filter can be
adjusted.  With the attenuator rotated fully clock-
wise, a change of 1 volt at the control input will result

in a change of 1 octave in cutoff frequency. The
sensitivity of the control input from the upper ma-
trix switch is fixed at 1 volt/octave.

In addition to the external control signals and the
front panel fc control, the cutoff frequency of the
filter may also be varied by the application of the
1045's internal envelope generator to the filter con-
trol. A front panel knod (Env. Ampl) directly above
the Fc control permits the output of the envelope
generator to be connected directly into the control
input of the filter, By a clockwise rotation of this
knob, the effect of the envelope generator output on
the cutoff frequency of the filter is increased. When
this knob is turned fully counterclockwise, the en-
velope generator output is fully attenuated and will
not affect the filter. Since the output voltage of the
envelope generator can reach +10 volts, it is possible
to change the cutoff frequency of the filter by 10
octaves when the “Env Ampl” knob is rotated fully
clockwise. k

By adjusting the “resonance” control on the front
panel, a “peaked” response at the cutoff frequency
may be obtained if so desired. This type of response
is useful for creating certain types of formants, such
as “wa-wa" and “yeow’’ effects. The panel knob
adjusts the height of the resonant peak with respect
to the pass-band characteristics” of the filter. Fig-
ure (B) demonstrates the effect of this control.
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AMPLIFIER SECTION

The voltage controlled amplifier (VCA) accepts the
output signal from the voltage controlled filter (VCF),
and modifies the signal level according to the sum of
a local control voltage (provided by the panel knob
marked “‘gain’’), a number of external control voltages
and the output of the internal envelope generator.

The voitage controlied amplifier may be operated in
one of two selectable modes. The exponential mode
has a control transfer function of 10 dB per volt.
In other words, a change of 1 volt in the sum of the
control signals will result in a change of 10 dB in
gain. When the sum of the control voltages is +10
volts (maximum usable control voltage), the gain of
the amplifier is 0 dB. When the sum is 9 volts, for
instance, the VCA would attenuate the audio signal
by 10 dB. In the linear mode the gain (VoutNin) of
the amplifier is directly proportional to the control
voltage. Again, when the sum of the control signal is
+10 volts, the gain of the amplifier is unity.

The range of the voltage controlled amplifier is over
100 dB, which permits the VCA to be used as a
squelch gate device. By proper adjustment of con-
trols, no discernible output should be obtained in
the absence of control voltages, even when the audio
input entering the amplifier is at very high levels.

The gain of the VCA may be controlied by the in-
ternal envelope generator by advancing the control
marked “‘Env Ampl” directly over the ““gain” control.
When this control is rotated fully clockwise, the full
10 volt amplitude of the envelope generator output
is applied to the control input of the VCA.

In addition, external control inputs are provided
from both the upper and lower matrix switches. The
input from the upper matrix switch is of fixed sensi-
tivity (10 volts = OdB gain) while the input from the
lower matrix switch is connected to an attenuator
so that the effect of the external control signal on
the gain of the amplifier can be adjusted.

ENVELOPE GENERATOR SECTION

The envelope generators' in the 1045 module produce
exponential functions with four adjustable parame-
ters: Attack time, Initial Decay Time, Sustain Level,
and Final Decay Time. For each of the two enve-
lope generators, there is a panel knob to adjust each
of these parameters.

An envelope is initiated when signals are applied to
both the Gate and Trigger inputs. The Gate inputis
symbolized by a rectangular pulse (4\L) and the
Trigger input by an exponentially decaying impuise
(A— ). When a gate pulse and a trigger pulse are
applied at the same time {as they would be if derived
from a keyboard) the output voltage of the envelope
generator rises exponentially to 10 volts at a rate
determined by the setting of the “Attack Time"’ con-
trol. When the output reaches 10 volts, the attack
is ended and the output falls to the “Sustain Level”
at an exponential rate determined by the “Initial
Decay Time' Control. The sustain level is adjustable
from O to 10 volts. The output will remain constant
at the sustain level until the Gate signal is removed,
at which time the output returns exponentially to 0
volts at a rate determined by the "‘Final Decay Time™:
control, (Fig. C).

if the Gate voltage is removed during any part of the
cycle, the output will always return directly to zero
at the exponential rate set by the “Final Decay Time'’
control, {Fig. D). |f the Gate and trigger signals are
reapplied before the output returns to zero, a new
attack will begin immediately without the output
voltage returning to zero, (Fig. E).

If at any time a Gate signal is applied in the absence
of a trigger pulse, the output voltage will rise ex-
ponentially to the sustain level at a rate determined
by the Initial Decay Time control. When the Gate
is removed, the output will return to zero according
1o the Final Decay Time control setting,
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ELECTRICAL SPECIFICATIONS

OSCILLATOR SECTION
OUTPUTS:

INPUTS:

LONG TERM FREQUENCY DRIFT:

FILTER SECTION
ROLLOFF:

FILTER RESONANCE:

MAX AUDIO SIGNAL LEVEL:
CONTROL INPUT SENSITIVITY:
AMPLIFIER SECTION
RESPONSE:

MAX GAIN:

MAX ATTENUATION:
TRANSFER FUNCTION:

ENVELOPE GENERATOR SECTION
ATTACK TIME:

INITIAL DECAY TIME:
SUSTAIN LEVEL:
FINAL DECAY TIME:
GATE SENSITIVITY:

GENERAL
INPUT IMPEDANCES:

OUTPUT IMPEDANCES:
MAXIMUM POWER REQUIREMENTS:

Frequency range:

16Hz to 16,000Hz

Sine, Triangle, Square, Sawtooth, and Pulse waveforms.
Frequency modulation: fixed 1v/octave (2)

Frequency modulation: Adjustable, 1v/6ctave maximum (3)
Ambient 50°F to 90°F, +5°F, drift is typically less than

1/6 semitone per hour.

24dB/octave above cutoff frequency

0 to 20 dB peak.

20 volts P—P Max

1 volt/octave all inputs (atteriuators fully clockwise); Ov = 20Hz

+3dB, 2Hz to 30KHz,

0dB

100dB

Vout = Vin " Veontrol)/10. Linear mode
Vout = Vin '10(Vcontro|—10)/2' EXDI mode

.001 secs to 2.0 secs

.001 secs to 2.0 secs

0 to +10 volts

.001 secs to 2.0 secs

8.0 volts, upper matrix switch

1.8 volts tower matrix switch

100Kohms min,

1Kohm

+15 volts @ 120 ma, regulated to + 0.1%.

+12 to +15 volts @ 20 ma unregulated, lamp supply



ARP Module 1047 is a functional circuit package de-
signed for use in the ARP Series 2000 electronic mus-
ic synthesizers. The unit consists of a highly resonant
filter with volitage controlled frequency and resonance,
and simultaneously provides highpass, bandpass, low-
pass, and notch outputs. The filter is capable of pro-
viding a wide variety of formant shaping and tonal
modulation. The bandpass response is that of a natu-
ral acoustic resonator, and is most useful in synthesi-
zing instrumental timbres. In addition, the high degree
of stable resonance and frequency tracking accuracy
attainable enables the filter to perform precise, nar-
rowband spectrum analysis of audio signals.

The center frequency of the bandpass output is the
cutoff frequency of the highpass and lowpass outputs,
and is referred to as “Fc”. Fc may be set by the coarse
and fine frequency knobs over the range of 16 Hz to
16 KHz. Control signals applied to any Fc input will
change the center frequency from the knob setting by
1 octave per volit when the knob above the control in-
put is at maximum. Control signals from the individ-
ual inputs are summed with the Fc knob controls, and
may be positive, negative, or audio.

With the RESONANCE (Q} knob at minimum and
the RESONANCE switch set to “NORM*, the band-
pass output has a gain of 0.5 at Fc and attenuates 6
db per octave above and below Fc. The highpass out-
put has unity gain from Fc to 20 KHz and attenuates
12 db per octave below Fc. The lowpass output has
unity gain from DC to Fc¢ and attenuates 12 db per
octave above Fc. The notch output has flat response
everywhere except for a deep (40 db) notch at a fre-
quency determined by the ﬂTC_:cf_RE_ knob. With
this knob set to 1, the notch occurs at Fc. NOTE:
The notch output is effective only at fow Q.

As the RESONANCE (Q) knob is turned up, a reso-
nant peak occurs at Fc in all four outputs, except in
the notch output when the notch frequency is at Fc.
The gain at this peak is numerically equal to the “Q",
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an. -he 3 db bandwidth of this peak is equal to Fc/Q.
Thus, as Q is varied from % to 512, the bandwidth
varies from 2 Fc (2 octaves) to Fc/512 {1/32 of a
semitone). When using high resonance, the audio in-
put controls may have to be turned down to prevent
overload. An overload light is provided for tihs pur-
pose. The Q may be controlled by external signals.
The Q control characteristic is exponential; that is,
each volt applied to a “Q" input doubles the Q when
the input knob is at maximum.

With the RESONANCE switch set to “LIM”, the
height of the resonant peak is limited to unity gain at
Fc, and the response on either side falls off as the Q
is increased. This mode is useful when tuning sharply
about a strong fundamental or harmonic of the input
signal, but will otherwise result in a very low output
signal at high resonance. For most applications, this
switch shouid be set to “NORM".

A low level signal such as an electric organ or guitar
may be plugged into the front panel EXT INPUT,
which is mixed with the lower matrix switch audio in-
puts.

Upper matrix switch inputs for audio, Fc, and Q are
provided. The short arrows are independent, unatten-
uated inputs, while the long arrows marked 1, 5, and
9 are wired directly to the corresponding lower inputs
for the purpose of attenuating upper matrix switch
inputs.

Another feature is keyboard percussion, which allows
the filter to generate a wide variety of percussive
tones from the keyboard. The keyboard gate and trig-
ger outputs should be connected to the GATE and
TRIGGER inputs at the upper right corner of the
panel,-and the keyboard control voltage applied to
any one Fc input. With the KEYBOARD PERCUS-
SION switch on, striking a key produces a sharp per-
cussive attack followed by a tone which varies from a
slightly pitched click resembling a castanet clap {at
low Q) to a slowly decaying sine tone at high Q. Upon
releasing the key, the tone damps at a rate determined
by the FINAL Q knob. The bandpass output gives
the most natural percussive quality, although the
highpass and lowpass outputs may be used. They give
a sharper and a duller attack, respectively.
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ELECTRICAL SPECIFICATIONS

CENTER FREQUENCY (Fc):
BANDPASS RESPONSE:

RESONANCE (Q):

BANDWIDTH (3 db):

HIGHPASS AND LOWPASS RESPONSE!

NOTCH RESPONSE:

NOTCH DEPTH:
NOTCH WIDTH (3 db):
CONTROL INPUT RANGE:
INPUT IMPEDANCE:

Fc CONTROL CHARACTERISTIC:
0 CONTROL CHARACTERISTIC:
AUDIO INPUT RANGE:

AUDIO INPUT IMPEDANCE:
AUDIO OUTPUT IMPEDANCE:
OVERLOAD LIGHT:

KEYBOARD PERCUSSION:

POWER REQUIREMENTS:

16 Hz to 16 KHz, voitage controlled.

Single pole resonator, 6 db per octave.

% to 512 (0 to 54 db peaking at Fc), voitage controlied.
2 octaves to 1/32 semitone.

12 db per octave cutoff at Fc, with same resonant peak at Fc as
in Bandpass Response.

Resonant peak at Fc as in Bandpass Response, plus notch at frequency

determined by y_o_'._rg;i_:_ﬂi_gg_ controt.
c

With this control at 1, response is flat except for notch at Fc.

= 40db.

2 octaves to 1 semitone.

+ 10v maximum,

50 K ohm minimum.

1 octave per volt: at OV, Fc is equal to the frequency knob setting.
1 volt doubles Q; at OV, Q is equal to resonance (Q) knob setting.
+ 10 v maximum.

50 Kohm minimum.

1 Kohm.

Indicates excessive input level.

Applies pulse from keyboard to filter, which rings according to Q.
Upon release of key, tone decays according to Final Q knob setting.

+ 15 volts @ 60 mA, regulated to £0.1%.
+12 to +15 volts @ 30 mA, lamp supply.



The ARP Module 1050 Sequential Mixer is a multi-
functional circuit package designed for use in the
ARP Series 2000 Synthesizers. The Module 1050
incorporates sequential switching functions necessary
for rapid selection of preset waveforms and signals
into a conventional audio mixer format. The Module
1050 contains two four-input mixers with electronic-
ally gated inputs, an eight step counter and clock,
and associated logic and switching circuitry. Each in-
put has its own attenuator and each output has a mas-
ter gain control.

The ARP Module 1050 may be used as an eight input
mixer with two adjustable outputs or as two separate
four input mixers. A toggle switch at the right center
of the panel couples the audio circuitry to provide
either the 1 x 8 or two 1 x 4 mixer configurations.

A column of illuminated push-buttons indicates which
inputs are gated on. The switches are pushed to
change the state of an input, push-on/push-off. A
column of ““Exclusive-on’’ push-buttons will turn on a
particular input while simultaneously turning all oth-
ers off. This function is particularly useful for quick
and convenient selection of preset signals. When the
mixer is being used as two four-input mixers, the
""Exclusive-on’’ button affects all eight inputs.

The panel symbols around the ““Counter/Mixer”
switch indicate how the switching logic (upper sym-
bols) and audio circuitry (lower symbols) are set for
the three switch position. In the right position, the
audio circuitry is coupled to form one eight-input
mixer with two adjustable outputs. The logic is also
set so that an “Exclusive-on” button will affect all
eight inputs. In the center position, the audio drcuitry
is again set up as an eight-input mixer.

With the “Counter/Mixer’’ switch in the left position,
both the audio circuitry and the logic circuitry are
arranged as if the module were two separateé four-input
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mixers. “‘Exclusive-on” switches will affect either the
upper or lower set of four inputs without interaction
between sets. This position, and the center position
of the “Counter/Mixer” switch also permits “Parallel
step’’ operation of the sequencer, as shall be discussed
below,

In addition to the manual switching operations des-
cribed in the preceding paragraphs, the Module 1050
contains a clock pulse generator and an eight step
counter. A toggle switch at the left center of the panel
enables or disables the clock. When this switch is in
the ‘‘Pulse Gen" position, the counter will sequen-
tially enable inputs to the mixer {and illuminate the
appropriate indicator lamps) one at a time, resetting
at the end of every cycle. The length of the cycle,
i.e., the number of counts in a cycle, is determined by
the rotary switch at the center of the panel. Setting
this switch to the “off’’ position disables the counter.
The stepping rate is adjusted by the “pulse rate’’ con-
trol. The counter may be manually advanced by either

the front panel toggle switch or an External Advance

pulse.

The “parallel step” operation mentioned earlier per-
mits the upper and lower sets of four inputs to be
sequenced in tandem. in other words, the counter
would actuate inputs in pairs: (1,5), (2,6), {3,7),
(4,8).

The outputs of the counter or the front panel push-
buttons can actuate a mixer input. Inputs can be held
on by setting the appropriate push-buttons even
though the counter may be operating.

A cable connector on the rear panel of the Module
1050 permits the inputs of the mixer to be enabled
from an external control. For instance, the Module
1050 may be slaved from sequencers and other preset
modules. The panel ““Ext. Gate Enable” switch per-
mits the user to disengage any external control of the
Module 1050 without disconnecting cables.

ELECTRICAL SPECIFICATIONS

AUDIO INPUTS:

AUDIO OUTPUTS:

INPUT ATTENUATION:
EXTERNAL ADVANCE:
POWER REQUIREMENTS:

£10 volts @ 50 Kohms.

210 volts @ 1 Kohm.

100 dB min.

Sensitivity 1.3 volts @ 100 Kohms.
%15 volts @ 60 ma, regulated to ¥0.1%.

+12 volts to +15 volts @ 170 ma, unregulated.



All ARP Keyboards have 61 notes. The following models are standard
with the 2000 series synthesizers:
3001 Simple one-voice standard 5 octave keyboard.
3002 Two-voice 5 octave keyboard.
3112  One single-voice black octave, and a four octave two-
voice white section.
3212 Two single-voice black octaves, and a three octave two-
voice section.
3221 Two octave two-voice black section, and a three octave
single-voice white section.
In the cases of the 3112, 3212, and 3221, the two sections of the key-
board are completely independent.

The keyboard model number is suffixed by a letter and a number. The
following code applies to the suffix: »

U2 Upper keyboard for a 2002 synthesizer

u3 Upper keyboard for a 2003 synthesizer

L2 Lower keyboard for a 2002 synthesizer

L3 Lower keyboard for a 2003 synthesizer.

The following code applies to the first four digits of the model number:

1) 3 means “’keyboard*’

2) number of black octaves
3) number of black voices
4) number of white voices.

For instance, a keyboard model 3112U2 would have one single-voice
black octave, a two voice white section, and would fit a 2002 Synthesi-
zer as the sole keyboard or as the upper of two keyboards.

Both the one and two voice sections have the following output voltages:
1) Trigger—a short transient 10 volt pulse, which occurs when-
ever a key is depressed.
2} Gate—a switched 10 volt signal indicating that a key is depres-
3) Output—a control voltage whose amplitude is related to lowest
key being depressed.
The two-voice keyboard sections have an additional output:
4) Aux—an additional control voltage proportional to the interval
between the lowest and highest key depressed if two or more
keys are depressed simultaneously.
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The trigger and gate voltages are typically used to
control envelope generators. The “Output’’ voltage
and “Aux’ voltage are used to control voltage con-
trolled oscillators, filters, and amplifiers.

The 3112 Keyboard, for example, is capable of con-
trolling 3 voices. The single black octave can control
one voice and the upper white octaves can control
two (the uppermost note is derived by summing with-
in an oscillator the output voltage corresponding to
the lowest note and the aux voltage corresponding to
the lowest-highest note interval).

Figure A. shows the control panel and schematic dia-
grams for the two-voice keyboard sectipn. The change
of output voltage between adjacent notes is controlled
by the ““Tone interval” knobs. This “Tone interval’
may be varied from roughly 48 notes per volt to 6
notes per volt by using the *Variable” knob with the
slide switch beneath that knob as shown in the draw-
ing. Reversing the position of the slide switch discon-
nects the “Variable’” knob and connects the *‘fixed”
adjustment. This is a.screwdriver adjustment which
can cause the same effect as the ‘’Variable’ knob.
This control is set at the factory for 12 notes per
volt, corresponding to the equal tempered scale. The
“Tuning’’ control permits the keyboard output vol-
tage to be raised by about % volt. Normally the lowest
note on the keyboard produces zero output voltage.

This would be the case if the “Tuning” knob were
rotated fully counterclockwise or if the ‘“Tuning”
knob were deactivated by using the slide switch be-
neath it.

The portamento control is used to cause the output
voltage to slide from one point to another. Advancing
this control will increase the time constant for the
slide.

The ‘‘Aux Output” control permits adjustment of
“Aux’‘ voltage output. Normally this control is adjus-
ted so that the “Aux’’ voltage is zero when only one
note is depressed. When tuning two oscillators to the
two-voice keyboard, one oscillator is normally con-
nected only to the “Out’ voltage while the other is
connected to both the ““Out” voltage and the *“Aux”
voltage. With the slide switch under the “Aux output
adjust” knob in the off position, the oscillators are
tuned to the same frequency. With the slide switch in
the “on’’ position, the ‘’Aux output adjust’ control
is tuned so that the oscillators are again at the same
frequency. One oscillator will now follow the lowest
note played while the other will follow the highest
note played.

Figure B. shows drawings for a single voice keyboard
contro! panel. All the previous operations are the
same for this keyboard except that there is no “Aux’
voltage output and associated controls.
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