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1.0

FOREWARD

This is a preliminary service manual and is intended to serve as a tool for the qualified
technician only. Sequential Circuits will not be responsible for the cost of any repair to
a machine which has been tampered with by the unqualified person.

Technical assistance will always be available by calling the factory directly.

The enclosed information and schematics are to be held in the strictest of confidence and
are not to be duplicated for any reason.

This manual is valid for serial numbers 0001 through 0182 inclusive.



2.0

DISASSEMBLY

Turn the unit upside down and remove the 8 screws around the perimeter of the bottom
panel (4 along the front, 2 on each side). Turn right side up again and remove the four
screws along the top of the back panel. Now place the unit in front of you in a normal
playing position. Slowly slide the top part (keyboard and wood box) towards you about
6", and carefully lift this section on end so that it sits on its back (leaving it on the bot-
tom panel), with the keyboard sticking straight up (see below). The three connectors be-
tween the bottom panel and the top assembly (power supply, back panel ribbon cable,
and AC ON/OFF cable) should still be connected. In this position, most of the circuitry
is exposed, and the unit is completely functional.

To reassemble, simply reverse the above procedure, being careful that all connectors are
snug and routed correctly.

CAUTION

AC power exists inside the machine (the main transformer, ON/OFF power
switch, and fuseholder area). Extreme care should be taken when working in
these areas.
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3.1

3.2

3.3

PROPHET TRIMMING

BOARD 1 and 2
No trimmers on either board.

BOARD 6
The power supply board has one round trimmer. This adjusts the +15V supply voltage.

It should be set to match the =15V supply. This should only be done with a 3% digit
voltmeter or better.

Example: If -15V supply reads -15.205, the +15V supply should be trimmed to +15.205.

BOARD 3
Board 3 has 5 trimmers (early models may only have 4). See drawing for positions.

(1) DAC GAIN. The overall gain for the Digital to Analog Converter (DAC) will raise or
lower the voltage scaling on all Sample and Holds (S/H). This will affect, most important-
ly, the V/OCT on all oscillators simultaneously. If a// oscillators are sharp or flat in V/OCT,
this trimmer can be used to adjust. It should be set by reading the output of a S/H (such
as OSC 1 FREQ on IC 53 pin 1) with a 4% digit voltmeter. When out of preset, set the
knob corresponding to the S/H to 0, and read the S/H output (offset voltage). Now turn
the knob until the output reads +5.000 volts + the offset voltage. If not exact, trim to
within .001 volts.

Example: S/H with knob off reads .017v (offset). After turning the knob up, the output
goes to 5.014 volts. Turn trimmer until output reads 5.017 volts.

Note that all S/H’s increment in .083 (1/12) volt steps. This trimmer can be set by ear if
all oscillators are not V/OCT, but it is not recommended.

@ADC GAIN. (Not on some early models.) This adjusts the gain for the Analog to

‘Digital converter, which is used for quantizing front panel pots. To trim, go out of preset,

turn the OSC 1 FREQ knob to 10 and read its S/H output voltage (IC 53 pin 1). It should
be trimmed to 5.000v (+ offset). This can be set by ear by adjusting for exactly five
octave range from 0 to 10 on the knob.

@ LFO TRIANGLE SYMMETRY. This adjusts the triangle waveshape to be balanced.
Out of balance looks like W , in balance like/\V\ It is easy to adjust on a scope
by looking at IC 72 pin 14 (note that IC 72 is upside down). Turn the LFO frequency to
10, and trim to look normal. It is tricky to adjust by ear. While modulating an oscillator
frequency with triangle, listen for the jump in frequency, and trim until none is heard.

@NOISE VCA BALANCE. Set by ear only. Turn the WHEEL-MOD SOURCE-MIX to
10, and listen to one oscillator with the Mod wheel off. Now turn the Mod wheel fully
forward and trim for no basic pitch change. (You can still hear the base pitch even with
all the noise modulation.) This is not a critical adjustment.

(3 LFO VCA BALANCE. Set the SOURCE MIX to 0, and turn off all LFO shapes. Read
the output of the VCA (IC 73 pin 15) with a voltmeter, and trim to 0.000 volts. To set
by ear, turn on L shape, turn LFO FREQ to 0, and move the Mod wheel fully forward.
Listen to one note being modulated, and trim for no offset when on the zero point of the
square wave. (Turning the DESTINATION switch on and off at the low point will not
change the frequency if there is no offset.)
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BOARD 4

Every trimmer on this board is duplicated five times, one for each voice. The trimmer
locations are shown on the diagram, along with the corresponding voice number. Note
that on the schematic, the trimmer drawing, and in the following text, Oscillator 1 in
each voice is called OSC A and Oscillator 2 is called OSC B. This is to distinguish between
voice numbers.

Example: OSC 2A is the first oscillator on voice 2. OSC 4B is the second oscillator on
voice 4.

For any adjustment, the voice in question will have to be determined in order to locate
the correct trimmer. This can be done by using the voice volume controls on the extreme
right hand side of the board (é6) through §0). See that section for more information.

() through () AMPLIFIER ENVELOPE TIMING. The time constant of the ATTACK,
DECAY, and RELEASE in the AMPLIFIER ENVELOPE generators (ICs 1-5) is made
longer or shorter by each trimmer. It is a relative trim, that is, the envelope timing must
be constant voice to voice. These can be trimmed if a voice seems to be longer (clockwise) -
or shorter (counter-clockwise) than the other voices. The easiest way to hear the differ-
ence is to set the ATTACK time up with DECAY, SUSTAIN, and RELEASE set to 0.
With an attack time of = 1 second, all voices should turn off simultaneously. On longer
attack times, the difference will be even more apparent. Note however, that as the two
constants get very long, the envelopes will almost always be different, even when adjusted.
This trim can be easily done on a dual trace scope. While in unison, use one envelope
output (pin 10) as a reference on one scope channel, and the other envelopes one by one
on the other channel, and simply trim to match. Note that these trimmers have a wide
range, and it does not take much movement to drastically change the time constant, so
be careful and go slow when trimming.

@through@FlLTER ENVELOPE TIMING. These trim the time constants of the FIL-
TER ENVELOPES (ICs 6-10). They can be trimmed the same way as the AMPLIFIER
ENVELOPES. (Turn the CUTOFF and RESONANCE to 0,and the ENVELOPE AMOUNT
to 10).

@ @ @ G (9 FILTER ENVELOPE VCA BALANCE. This trim, like all VCA
balances, is trimmed by setting the VCA control voltage to maximum, the signal input to
0, and trimming for O output voltage. For these specifically, turn FILTER ENVELOPE
AMOUNT to 10, and make sure that the envelopes are off (no keys held, RELEASE at
0). Then with a 3% digit voltmeter, measure the voltage at pin 15 of the respective VCA
for each voice (ICs 11-15), and trim for 0.000 volts. These trimmers are also touchy, and
it may not be possible to get exactly 0.000, but get as close as you can.

@ @ (® @@ @) POLY-MOD FILTER ENVELOPE VCA BALANCE. Set POLY-
MOD FILTER ENVELOPE amount to 10 and POLY-MOD OSC 2 amount to 0, and be
sure all envelopes are off. Measure the voltage at pin 1 of the VCA (ICs 11-15) and trim
to 0.000 volts as above. This can be set by ear (though not recommended) by turning the
FREQ 1 DESTINATION switch on and off and trimming for no frequency shift. This of
course must be done on each voice individually.



@ through @ POLY-MOD OSC 2 BALANCE. Set the POLY-MOD FILTER amount
to 0 and the POLY-MOD OSC 2 amount to 10. Turn all OSC 2 waveshapes off. The volt-
ages for each voice are measured at the following points:

VOICE 1 IC26 pin 1
2 21 1
3 21 15
4 22 1
5 22 15

Trim for 0.000 volts. This can also be set by ear by turning the FREQ 1 DESTINATION
switch on and off and trimming for no frequency change.

@ through @ OSC 2 TRIANGLE SYMMETRY. Adjusts the triangle waveshape.
When not symmetric it looks like /‘\/‘\/‘\ . This can be trimmed on a scope by
looking at the following points.

VOICE 1 IC57 pin 7
2 62 8
3 62 14
4 62 1
5 62 7

The symmetry can be trimmed by ear by trimming for minimum harmonics. Note that it
is normal to see a small “glitch” in the waveshape that looks like:

@ through @ FINAL VCA BALANCE. To get the control voltages to maximum,
place the machine in UNISON, set the AMPLIFIER SUSTAIN to 10, and hold (or tape)
one key down. Measure the voltage on pin 15 of the 2020s (IC 90 through 94) and trim
to 0.000 volts.

@ through @ VOICE VOLUME. With these trimmers, a voice can be turned off
completely, allowing voice isolation (by turning off all but one). If all voices are off but
one, it is usual to turn on UNISON mode to allow using the one voice easily. To reset
the trimmers, turn all 5 completely clockwise, play each voice and determine which voice
is least loud, then turn the other four voices down to match. This can be done either by
ear or by scope.

6) through 63 FILTER VOLT/OCTAVE (V/OCT)
€0 through 60 FILTER INITIAL FREQUENCY

These two trimmers per voice determine the V/OCT and initial frequency of the lowpass
filter. They are usually done with the filter in resonance. Set the three MIXER amounts
to 0, the RESONANCE to 10, the ENVELOPE AMOUNT to 0, and the KEYBOARD
switch on. The CUTOFF should be set to about 6, or to a point where the lowest key on
the keyboard is at around 400-500 Hz. At this point, the filters will resonate and play as
sine-waves. Each filter can individually be V/OCT by turning off all other voices, turning
on UNISON Mode, and playing octaves while adjusting the trim. A frequency counter can
possibly do a better job, depending on how good your ear is. Note that the filters will
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never track as well as the oscillators, and they are not temperature compensated. Once
the V/OCT is trimmed, the initial frequencies can be trimmed by using one filter as a
reference (this is only a relative tune) and using the volume trimmers in UNISON) trim-
ming the other voices to it using the zero beat method.

through 65 OSC B(2) V/OCT

66 through (0 OSC A(1) V/OCT

@D through @3 OSC B(2) INITIAL FREQUENCY
@6 through €0 OSC A(1) INITIAL FREQUENCY
€6 through 30 OSC B(2) HI V/OCT

36 through @0 OSC A(1)HI V/OCT

Each of the 10 oscillators on Board 4 has three adjustments—INITIAL FREQUENCY,
V/OCT, and HI V/OCT. How to tune one will be discussed; all others tune in the same
way. Oscillator tuning can be done in different ways (by ear, scope, frequency counter,
etc.). The actual method is left up to you.

NOTE 1: In the middle towards the left of the board, there is a series of 10 plated-thru
holes which have the individual sawtooth outputs of all 10 oscillators, no matter what
the status of the machine. These can be used for tuning by scope or meter. The corres-
ponding oscillator assignment is as marked on the diagram.

NOTE 2: When tuning an oscillator, be sure that all modulation is off-MOD wheel off,
POLY-MOD sources at 0, POLY-MOD and WHEEL MOD DESTINATION switches off,
SYNC switch off, and GLIDE at 9.

The V/OCT trimmers (multi-turn) are usually set by octaves at lower frequencies, (200-
400 Hz) and the HI V/OCT trimmers are set at much higher frequencies (2500-5000 Hz).
These trimmers will affect each other to a small degree, so it is usually necessary to cycle
back and forth between V/OCT and H! V/OCT a couple of times.

The initial frequency trim should not have to be adjusted except when an oscillator has
been replaced. The purpose of these trimmers is to set the initial frequency of the oscil-
lators close enough to each other for the computer to fine tune them with the individual
bias voltages. The bias has a little more than a semitone in range. The trimmer should be
adjusted so that, after tuning, the bias voltage is around mid-point (= 5 volts) when the
oscillator tunes. When the computer is unable to tune an oscillator, it automatically
places the bias at midpoint {(on version 4.0 and later software). So, if after a tune, an
oscillator is not in tune with the others, and its V/OCT is OK, simply turn the initial fre-
quency until it is in tune.

TUNING INSTRUCTIONS

The following is a more detailed guide of how to tune the 10 oscillators in the Prophet-5.
These instructions are mainly for Rev. 1 Prophets, Serial #’s 0001-0182, with version 5.0
firmware. On some earlier models (up to #40) the firmware may be at version 3.0, in
which case it should be updated to 5.0. This is done by replacing the two 2708 ICs label-
ed 3.0 0 and 3.0 1 on Board 3, ICs 12 and 13 respectively with two version 5.0 2708
which can be obtained by request from us.
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4.2

43

FRONT PANEL SET-UP

To set up the Prophet for tuning, the front panel should be set up as shown on the fol-
lowing sheet. This program resides in Bank 5 program 1 on machines shipped from the
factory. Oscillators 1 and 2 should be set to 3 octaves plus 3 semitones above the lowest
note (zero on FREQUENCY). This program should be stored in an unused location, and
the tuning should be done in PRESET using this new program. BE SURE to center the
MASTER TUNE and the PITCH WHEEL before tuning, and be sure not to move these
until done. Another procedure to perform at this point is as follows: while holding the
PROGRAM 1 switch on, hit PROGRAM 7. This will cause all of the bias S/H voltages to
be centered at approximately 5 volts. Then, while holding PROGRAM 1, hit PROGRAM
6. This will cause the Prophet to act slightly different in UNISON mode. Rather than the
unison voltage coming from the unison S/H on Board 3, the voltage will come from the 5
keyboard S/Hs on Board 4, and the unison S/H will be at zero. This also means that there
will be no glide in unison mode, since the glide circuit is connected to the unison S/H.
This is done to help reduce resistor mis-match effects on the control voltage summers on
Board 4. Both the 1 & 7 and 1 & 6 modes will remain active until power is turned off, or
until the tuning routine is selected.

TUNING METHODS

There are basically three ways to tune the oscillators: 1) by ear, 2) frequency counter,
and 3) oscilloscope. Doing it by ear is tricky and can take longer and is not recommended.
Using a frequency counter is usually more accurate, but it can also take a long time to do.
The easiest method (and the method we use) is to tune using a good quality DC triggered
oscilloscope which has a x10 horizontal magnifier. To set up the scope, place the probe
in one of the 10 holes (shown on page 7 of the service manual) which have the sawtooth
outputs of the oscillators. Trigger on the negative slope on your scope, and hit the lowest
key on the keyboard (about 156 Hz). Adjust the time-base of the scope to view one full
cycle of the sawtooth, and set the waveshape as large as possible. Now, select the x10
magnification of the time scale, and turn the horizontal position counter<clockwise until
the falling edge is centered on the screen. (On some scopes, it may be required to adjust
the vernier time scale to bring the edge into view.) At this point, if you hit a note one
octave up, the falling edge should be in exactly the same place if the oscillator is in tune.
same place if the oscillator is in tune.

INITIAL FREQUENCY TRIM

To trim the 10 initial frequency trimmers, simply adjust the trimmers to match frequen-
cies on all oscillators, using 1A as a reference, as the computer does. This can be done by
ear, by counter, or on a scope (trim falling edges to appear at the same point on the
scope). Since the bias S/Hs are all set to same voltage, the oscillators can be adjusted to
match without worrying about the tuning routine. The best place to trim is on the third
C Key on the keyboard, (2 octaves up), which should be near 624 Hz.
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V/OCT AND HI V/OCT TRIM

The V/OCT of the oscillators is done at 3 points of the keyboard: between low C (Co)
and C 3 octaves above (C3) for V/OCT trim, and between C3 and hi C (C5) 5 octaves up
for HI V/OCT trim. For frequency counter tuning, C3 should be 8 times CO, and C5
should be 4 times C3 (or 32 times CO). If trimming by scope, simply trim to have the fall-
ing edge occur at exactly the same point on the screen for C0, C3, and CS. Trim V/OCT
by cycling between CO and C3, and trim the HI V/OCT by cycling between C3 and C5.
It will be necessary to alternate between the V/OCT and HI V/OCT on each oscillator
a few times, since one does affect the other. Before trimming the oscillators, you may
want to check four or five of them to see if they are all sharp or all flat the same amount.
If they are, then you can adjust the DAC GAIN trimmer on Board 3 to change the
V/OCT on all the oscillators at one time. This could save you a lot of time with individual
oscillators. Also, be sure that the machine is warmed up sufficiently (20-30 minutes) be-
fore tuning. It is even more ideal to trim in a very warm room (to closer simulate a closed
box). This helps eliminate any slight temperature differences.
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