




















-15 Volt Supply: Q1, Q2 and CR1 are the voltage
regulators for A1. The -15 volt supply derives its
regulation from the +15 volt supply through R11 to
the inverting input of A2, the -15 volt comparator.
The output of A1 controls QB, the -15 volt current
amplifier.  Deviations in the output voltage are
reflected through R11 back to the inverting input of
A2. The noninverting input of A2 is referenced to
ground through R4.

-15 Volt Current Limiting: When enough current
flows out of the negative supply to cause .7 volts
drop across R15, Q3 turns on effectively shorting the
base of Qb to the output voltage of the -15 volt
supply. Qb in turn supplies less current to the
output.

ADJUSTMENT

NOTE: THIS ADJUSTMENT MUST BE
PERFORMED PRIOR TO MAKING ANY OTHER
CALIBRATIONS.

1. Connect a Digital Voltmeter across the plus
15.00 connection and ground. (red and black
wire)

2. Adjust R10 for exactly +15.00VDC.

3. Connect the DVM across the negative supply
connection and ground. (black and violet)
4. Adjust R13 for exactly -15.00VDC.

2.2 Board 1
Preamplifier, Envelope Follower, Ring
Modulator

2.2.1 PREAMPLIFIER

The microphone preamplifier accepts any low to
medium level external input. A rotary control serves
as an input attenuator and a three position slide
switch selects one of three gain ranges: X10 (20db),
X100 (40db) and X1000 (60db). The preamplifier
is useful with microphones, electronic musical
instruments, and any other signals which do not have
adequate signal level to drive the 2600 circuits
directly.

The signal to be amplified enters the preamplifier
circuit through R23, the gain control, and is coupled
through C24 to the noninverting input (pin 3) of A4,
The range switch, S1, selects the feedback path for
A4 through either R20 for X10, R20 and R26 for
X100 or R20, R25 and R28 to ground for X1000.
The amplified signal then passes from pin 6 of A4
through R27 to the output jack.

2.2.2 ENVELOPE FOLLOWER

The envelope follower generates a positive DC
voltage output which is directly proportional to the
amplitude of the audio input signal. The envelope
follower’s sensitivity is such that a 2 volt peak to
peak signal will produce about 5 volts DC on the
output with the input slider fully up. The
preamplifier is prewired to the envelope follower
input,

A1, CR2, CR1, and A2 comprise a full wave rectifier
for the audio signal. The positive portion of the wave
on pin 6 of A1 goes through CR2 and into the non-
inverting input of A2 {pin 3). The negative portion
of the wave passes through CR1 to the inverting input
{(pin 2) of A2 so that the output of A2 is always
positive. The rectified signal on pin 6 of A2 is then
filtered by R12-15 and C7-10 and then amplifier
and buffered by A3.

2.2.3 RING MODULATOR

The Ring Modulator is an analog multiplier which
accepts two different signals and multiplies them to
form a single complex wave. In the ‘audio’ mode, the
DC component of each of the input signals is
cancelled before it reaches the modulator. In the DC
mode, the output voltage of the ring modulator will
be the product of the two input voltages divided by
5. The Ring Modulator is useful for producing bell
or gong sounds. In the DC mode, it can also be
useful as a second voltage controlled amplifier by
applying a control voltage to one input and an audio
signal to the other input. The Ring Modulator will
pass the audio signal with an amplitude proportioned
to the control voltage. VCO 1‘s sawtooth ouput is
prewired to the left input and VCO 2’s sine wave
output is prewired to the right input.

2.3 Board 2, 2-1
VCO 1,VCO 2,VvCO 3

GENERAL

The voltage controllied oscillators generate a
sawtooth wave whose frequency is determined either
manually (by moving the initial frequency sliders)
or by control voltages from the keyboard, other
oscillators, envelope generators, etc. The sawtooth
wave is converted to other wave shapes, such as
square, pulse and sine waves. When the range switch
of the oscillator is in the lower position (LF, KYBD
OFF) the oscillator produces sub-audio frequencies
which are useful as control signals.




SECTION 1 GENERAL

1.1 Prewired Patches

The 2600's prewired patches provide the most
popular synthesizer effects without the use of patch
cords by using the closed circuit tip and shunt of mini
jacks.  This internally ‘prewired’ patch may be
overridden however, by inserting a patch cord into
the appropriate panel jack. Note that a circle in the
block diagram indicates a mini jack.

1.2  Synthesizers in General

Synthesizers include three types of circuits: 1) signal
sources, 2) signal modifiers, and 3} controllers. In
general, sounds are produced by a synthesizer in the
following manner:

SIGNAL SIGNAL OUTPUT
SOURCES > MODIFIERS >
A A
CONTROLLER CONTROLLER

A ‘raw’ signal is produced by a signal source, such as
an oscillator or noise generator. The tone or color of
the raw signal is then shaped as the signal passes
through the modifier which in the 2600 could be the
ring modulator, VCF or VCA. Controllers are used
to give automatic variations in the pitch of the signal
source and/or the operating characteristics of the
modifier.

Although many functions on the 2600 can be used as
both controllers or signal sources, the following
table suggests the most common use of each function
on the 2600:

SOURCES MODIFIERS CONTROLLERS
VCO 1 VCF ADSR
VCO 2 VCA AR
VCO 3 RING KEYBOARD
MODULATOR
NOISE ENVELOPE
GENERATOR ELECTRONIC FOLLOWER
SWITCH
SAMPLE
REVERB AND HOLD
INVERTERS VCO's IN
LF RANGE
LAG
PROCESSOR INTERNAL
CLOCK
MICROPHONE
PREAMP

SECTION 2 CIRCUIT DESCRIPTION

This section is to be used as an aid in circuit analisis.
Some trouble shooting hints are provided for certain
boards in Section 6 {page 13).

2.1 Power Supply

Voltage Source: BRT, a full wave bridge rectifier,
supplies about 30V, {(plus and minus), to the
regulating circuitry. C1 and C2 filter out ripple on
the supply lines.

+15 VoIt Supply: A1 contains a voltage reference
which supplies about 7.0 volts to pin 6 of A1. This
fixed voltage is connected through pin 5 to the non-
inverting input of a comparator. The output of the
comparator is connected to an emitter follower, also
located inside A1, which controls Q4, the current
amplifier. The power supply normally delivers +15
volts to the output; if the voltage should change, the
voltage at the junction of R7 and R9 will also change.

The resistor junction is connected to the inverting
input of the comparator through pin 4 of A1, If the
voltage at this point should drop, the output of the
comparator will rise, turning on the emitter follower
and the pass transistor, thus raising the output
voltage. Similarly, if the voltage at the resistor
junction should increase, the comparator will initially
limit the current through the pass transistor and
lower the output voltage. R10, the +15 volt trimmer,
initially sets the voltage level on the output of the

supply.

+15 Volt Current Limiting: When enough current
flows out of the positive power supply to cause a
.7 volt drop across RG, the transistor connected to
pins 2 and 3 of A1 turns on, effectively shorting
the base of the emitter follower to the output voltage
of the +15 supply. Q4 in turn supplies less current
to the output.










































































































































