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A. TESTING AND ALIGNMENT

1. Apply power. Lamp L1 should light within
one second. Lamps L2 and L3 may light first,

2. Operate pushbuttons S1, S2 and S3. Ap-
propriate stages should turn on as wettas V-TRIG
INPUTS, J2, J3 and J4 respectively. A suitable
input is +3.6 volt buss on the pushbutton.

3. Trigger outputs should be approximately
3.6 wolts when stage is active. Test to see that
they function as V-Trigs.

4. Shift input at J1 takes a positive going
signai at least 0.3 volts high. Oscillator outputs or
V-Trigs are suitable shift inputs.

5. Switching is between 1 and 2 only with no
patch cord in SIGNAL INPUT 3. Switching is 1,
2, 3.1 ...with a patch cord in SIGNAL INPUT 3.

6. Signal output should read zero volts for
any active stage with no signal inputs at JG, J7
and JB. Adjust trimpot P1 so signal is zero with
zero {shorted) input.

7. Adjust amplifier gain to unity with trimpot
P2. Measure approximately 3.6 voits buss on
pushbuttons,

8. Apply this voitage to a TRIGGER INPUT
and activate that input with its respective push-

button. Adjust trimpot until signal output reads
the same.

3. Test each signal input and ascertain that
the ocutput is the same as the input. If possible.
listen to the input as compared with the output,.

BOTTOM VIEW

2N40568
2N3392
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S x M _“U ?_‘_n .W—@n 1 K
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, : ] — MO d | — 02
i —t—re—lip—d C 21 5
ca+f %, o [T TS e
2.5 e PO T — — &
_ _ 220 ﬁ N
—_ ONE SHOT ;
- -2
@ Aw AlLL TRANSISTORS ARE ﬂ
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CONNECTION DIAGRAM

FIGURE A

CURRENT LIMIT ADJUST VOLTAGE

() ) ADJUST

LIMIT
OVP ADJUST (E OCﬂu

POTENTIOMETER LOCATION

FIGUREB

LIMITING RESISTOR

pr———————1
4+
+S EXTERNAL |
S M MODULE e |  SsouRce
< 0 - 40VDC

OVP ADJUST SET-UP

FIGURE C

D. MODEL 22B-300 (M1, M2, M3)
REPLACEMENT PARTS LIST

U1 integrated Circuit, 723CE

C1,C6b Capacitor, Electroiytic, 220 uf, 35V
C2 Capacitor, Electrolylic, 4000 uf, 30V
C3, C5 Capacitor, Electroiytic, 1 uf, 50V
C4 Capacitor, Film, 0.001 uf, 50V
CR 1 thru | Diode, Semtek 3Fi1, Motorota MR501
CR4
CRb Diode, Zener, 1N4753A
CRB, CR8 | Diode, 1N4002
CR7 Diode, Zener, 1N754A
F1 Fuse, 5 Ampere
Q1 Transistor, 2N2222A
Q2 Transistor, 13159-1
Q3 Transistor, 13002-3
Q4 Transistor, 2N2907A
R1 R2 | Resistor, 750 Ohms, 5%, 1/2 W
R3 Resistor, 470 Ohms, £5%, 1/2 W
R4 Resistor, Not Used
RS Resistor, 47K Ohms, ¥5%, 1/2 W
R6. R9 | Resistor, 1K Ohms, £5%, 1/2 W
R18, K19
R7 Resistor, Not Used _
R8 Resistor, 3.3K Ohms, £5%, 1/2 W
R10 Resistor, 0.22 Ohms, BWH
R11 Potentiometer, 100 Ohms
R12 Resistor, Not Used
R13 Resistor, 1.2K Ohms
R14, R22 | Potentiometer, 1.5K Ohms
R15 Resistor, 309 Ohms, RN6OC
R16 Resistor, 1.19K Ohms, RNGOC
R17 Resistor, 270 Ohms, £5%, 1/2 W
R20 Resistor, 1.55K Ohms, RN60C
R21 Resistor, 750 Ohms, RNG60C
R23. R24 | Resistor, 10 Ohms, 5%, 1/2 W
SCR1 Silicon Controi Rectifier, 2N4441

E. MODEL 22B-100 (M4)
REPLACEMENT PARTS LIST

E DESCRIPTION

C1,CH Capacitor, Electroiytic, 470 uf, 15V

Capacitor, Electrolytic, 1 uf, 50V
Capacitor, Film, 0.001 uf, 100V

Diode, 1N4002

Diode, Not Used

Diode, Zener, 1N751A
Transistor, 2N2222A

Transistor, 13159-2

Transistor, 13002-3

Transistor, 2N2907

Resistor, 51 Ohms, Hm,x: 1/2 W
Resistor, 3.01K Ohms, RN60C
Resistor. 4.02 K Ohms, RN60C
Resistor, 47K Ohms, £5%, 1/2 W

Resistor, 1K Ohms, $5%, 1/2 W
Resistor, Not Used

Resistor, 3.3K Ohms, 5%, 1/2 W
Resistor, 0.1 Ohms, BWH
Potentiometer, 100 Ohms
Resistor, Not Used

Resistor, 510 Ohms, te%, 1/2 W
Potentiometer, 1.5K Ohms
Resistor, Jumper

Resistor, 1.5K Ohms, RN60C
Resistor, 100 Ohms, Yo% 1/2 W
Resistor, 1K Ohms, RN60C
Resistor, Jumper

Potentiometer, 500 Ohms

Silicon Control Rectifier, 2N4441
integrated Circuit, 723CE

Capacitor, Electroivtic, a000 uf, 15V

Diode, Semtek 3F11, Motorola MR501
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) L YEL €
ORN —l3
- Illl..I._IIIIIlllchA.
BRN /
ettt {rer ettt
RED 2
S— S—— - —— — TlATI.II.I
NC i e
S0O-2

R2?

C.W.
OVFP

ADJ

+SENSE

CRE

- SENSE

R24

- OUT

NOTES:

1.

NOMINAL RAW D.C. VOLTAGES
(AT REGULATOR INPUT PIN 3)

. M1-3, +23.3 vDC

M2-3, +8.3 VDC
M3-3, +19.5 VvDC
M4-3, +3.0 VDC

ALL NOMINAL VOLTAGES
MEASURED WITH NO LOAD ON
REGULATORS, 117 VAC 60 HZ INPUT

ACROSS 1 AND 3WITH 14 AND
3-6 STRAPPED.

MOOG MUSIC INC.
SCHEMATIC, POWER SUPPLY 930
993-041841 08-022




POWER SUPPLY MODEL 930

SUB-MODULAR POWER SUPPLY M1, M2,
M3 (MODEL 22B-300) AND M4 (MODEL
22B-100)

A.

SPECIFICATIONS

Output Voltage:
+15V (M1), -15V (M2), +12V (M3}, -6V (M4)
Output Current:
1.5A (M1, M2}, 1.7A (M3), 2.5A (M4)
Line Regulation: £0.075% (M1 thru M4)
Load Reguiation: 10.075% (M1 thru M4)
Ripple Peak-to-Peak: S5mV (M1 thru M4)
Over Current: 50%-130% of fuil rated load (M1
thru M4)
Over Voitage: 105%-135% of ratings (M1 thru M4)

ADJUSTMENT PROCEDURES

VOLTAGE ADJUST - Adjust output voltage to
desired level at no load with unit connected as
shown in Figure A. Ascertain that OVP (Figure
B) is in maximum clockwise position,

CURRENT LIMIT ADJUST - Adjust | LIMIT

to maximum clockwise position. Apply 125% of
full load and adjust | LIMIT until unit drops out

of regulation 50 to 100mV.

CAUTION

Do not run umits over five minutes without
additional heat sink. _

OVP ADJUSTMENT - Remove input power and
load and apply an external voitage through a limit-
ing resistor as shown in Figure C. Adjust OVP
ADJUST until firing occurs at desired voltage as
the external source s slowly increased. Select
limiting resistor to limit current to 0.5 ADC
maximum after firing.

C. TROUBLESHOOTING

TROUBLE

Input fuse Dblown.

Low output voitage, poor regulation,
high ripple, loaded.

High output voltage, poor requlation,
high ripple, loaded.

High output voltage unioaded, OK
loaded.
Output noise.

Output osciilation.

OVP triggers under normal operation

OVP faiis to trigger.

inhibit does not function. Excessive
unit heating.

(1)
(2)
(3)
(4)

(1)

(2)

(3)
(4)

(5)

(1)
(2)
(3)

(1)
(2)

(1)
(2)

(1)
(2)

(1)
(2)
(3)

(1)
(2)

(1)
(2)

(3}

PROBABLE CAUSE

Check fuse rating

Possible overload

QVP triggering with Q2, Q3, CR6 shorted
CR1, CR2, CR3, CR4, C1 or C2 shorted

Possible overload or current limit adjust
R11 improperly adjusted (shouid be set
for 120% of full load current prior 10
feedback)

Possible QVP triggering (check setting of
R22)

U1 defective

C1, CR5, R4, C3,Q1,C4,R11, R14,
R15, CR8 or C6 shorted

R1, R2, R3, R13 or R16 open

V1 defective
Q2. Q3, CR6, R3 or R16 shorted
R4, R14 or R15 open

U1 defective
Q2 or Q3 high leakage

U1 defective
C3 or C6 open

U1 defective
C4, R8 or C6 open

Check OVP setting
SCR1, Q4, CR7, R21 or R22 shorted
C5 or R20 open

SCR1, R17,Q4, CR7, R21 or R22 open
R18, R19 or C5 shorted

Possible overload

Inadequate heat sinking or heat sink bolted
to uneven surface (no thermal compound
used in heat sinking

input voltage to high
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NOTES:
UNLESS OTHERWISE SPECIFIED:
1. ALL RESISTOR VALUES IN OHMS, 1/4 OR 1/2W
2. ALL CAPACITOR VALUES IN MFD.
| 3. ALL TRANSISTORS MUST BE 2N3392
4. ) DESIGNATES PLUG PIN
5. () DESIGNATES REAR CONNECTOR FINGER
6.C_)NOMINAL DC VOLTAGES

FIGURE 24 FILTERS/NOISE SOURCE MODEL 923
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D_. ™
24 K
H 14 |
-y
R4 *
ICOK
Vam annd AVA e
L o
100K
FREGQUENCY 4 _

CONTROL M_Wnt
INPUTS D <I0|f\((|.|.
+V

=2
RECTANGULAR 1O0K
WIDTH
25K LIN .
R20
100K 1Y,
VNN
WIDTH Dul =21
CONTROL 100K 19/,
INPU TS __ v vy

NOTES:
1. UNLESS OTHERWISE SPECIFIED
ALL RESISTORS ARE +5%, 1/2 W,
2. ALL 1% RESISTORS ARE 1/4 W.
3. *MATCHED T0 0.1%

R
oK 1%

R2 R4
K CER. 10K 1%
REAR CONNELTOR
OCTAVE
ADJ

4V ——Pp | 417V (IN)

NV — 3 LGV (IN)

R
BHi.ik
1% _.||v 7?7 GROUND (1N
RIO
12
CER —P 7 GROUND REF. (ODUT)
R 17
@.B8IK
1% ¢————P || GROUND REF (OUT)
ﬂ 004P<m_
G0.4x 176 o [GEMITONE ¢ 12 GROUND REF. (OUT)
17 2ITCR CONTROL (ind)
(-H50MViua)
+V
& &
= N tM308
C! L *vﬁw E PITCH CONTROL (OUT)
|O0p# B ] (- 500 MV/V)
-V
RE wﬂ‘wmﬁ ¢ |
A8.1« T
% Re 100pf
27K
— SCALE
_ M INeY
27
2K CER
— ..m.||I| - 10 WIDTK CONTROL (IN)
L= -
24.9¢ 1%. (-25MV /[ ua)
—————— AN N
& WIDTH CONTROL (OUT)
(=250 Mv/Y)
. Y 94
=) INV. INPUT 5 1 F
ouTPUT
o A7 MOOG MUSIC INC.
v SCHEMATIC, 821A-OSCILLATOR DRIVER
- e 993-041835 08-009
FIGURE 22. OSCILLATOR DRIVER MODEL 921A




NOTE

All voltages to be +0.1% unless otherwise
specified.

IIIIII;I-III

r]f[lllnlllll

A.Check FREQUENCY and WIDTH control

knobs for tightness and symmetrical position-
ing.

B. Set OCTAVE, RANGE and SCALE trim
pots to midrange.

C.-Connect dc voltmeter to output of power

connector,

D. Adjust FREQUENCY control for zero volts
dc.

E. Place OCTAVE/SEMITONE switch in SEMI-
TONE position.

F. Apply +2.0 volts to one of the CONTROL
INPUTS and adjust SCALE trim pot for -1.0
volts output.

G. Apply +2.0 voits to the other CONTROL

INPUTS. Maximum tolerance between inputs
will be 0.1%.

.
NOTE

Applying +2.0 volts to any CONTROL
INPUT will result in an output between
-0.999 and -1.001 volts.

e e —— o]

H. Disconnect power to CONTROL INPUT.

. Place OCTAVE/SEMITONE switch in
OCTAVE position.

J. Connect low side of dc¢ voltmeter to -6

VOLT (avaiiable at jumper} and connect
high side to the QUTPUT.

K. Adjust OCTAVE 1trim pot to obtain a 6.0

volt change between one end of the FRE-
QUENCY contro! to the other.

L. Connect low side of dc voltmeter to ground.

M. Adjust RANGE trim pot for +3.0 volts with

the FREQUENCY control in full counter-
clockwise position.

N. Turn FREQUENCY control to fuli clockwise

position,
volts.

Voltmeter should indicate -3.0

O. Adjust FREQUENCY control for 0.0 volt

Indication. Indicator dot on knob should
align with ““0” panel marking.

P. Place OCTAVE/SEMITONE switch in SEMI-

TONE pesition. Observe that no zero shift
occurs.

Q. Vary the range of FREQUENCY control and

observe that voitmeter will vary from +0.5
in full counterclockwise position to -0.5 i
full clockwise position.

R. Connect dc voltmeter to point “A’” and set

WIDTH control to mid-position. DC leve!
indication should be -1.5 +0.2 volts.

S. Turn WIDTH control to full counterclock-
wise position and apply +4.0 volts to one
of the WIDTH 833_ Inputs. Voltmeter
should indicate - 1.0 £0.010 voits,

T. Check the other WIDTH control for the

same result as in step 'S’

FREQUENCY:

WIDTH:

SUMMARY

A}  EQOUT/E IN =-0.500
B} WHENEIN=0 EOQUT
=0 (CONTROL AT'0"")

A}  EOUT/E IN=-0.250
B} WHENEIN=0, EQUT
=-1.50 (CONTROL AT

uhmOﬁ_ﬂw
GROUND § L qovr—
E GND{
-6V L |
L
QUTPUT [
OCTAVE

c ©O
1C2 ®

o ol POINT A"

-6 VOLT

o ©

SCALE

OSCILLATOR DRIVER MODEL 9214 ADJUSTMENT PROCEDURES AND LOCATION DIAGRAM




NOTE
These procedures are for 921 and 9218
Osciilators unless otherwise noted. Al
trimpots must be centered.

WAVEFORMS

A. Connect 9218 to a tested 921A.

B. Check SAWTOQTH output level for approx-
imately — 6dB.

C. Check TRIANGULAR output. Adjust (1)
for no glitch on lowest frequency, adjust
@ for 0 DC offset and check level for
approximately - 6dB.

D.Check RECTANGULAR output ({921A
WIDTH to 50%). Adjust @ for square
wave .and check level for — 2dB.

E. Check SINE output. Alternately adjust @
and (o for sine shape and symmetry,
ma_:ﬂﬂhm for 0 VDC oftset and check level

for - 4dil.

SCALING

NOTE

The osciilator scaling procedure requires
either monitoring the oscillator output
with a frequency counter or ‘‘zero beat-
ing” the osciflator against a fixed fre-
quency reference osciilator.

Tuning by the ““zero beat” method {"by
ear”’} is done by mixingthe sawtooth outputs
of the oscillator being scaled and a fixed fre-
guency oscillator {a 921 or 921B from another
hank} tuned to C:523Hz and monitoring the
mixed output with the audio equipment nor-
mally used with the synthesizer, Viewing the
mixed output on an oscilloscope is helpful but
not necessary.

The actual tuning to exact frequencies is not
of particular importance as the synthesizer
offers a variety of accessible pitch controls.
The only serious consideration is for scaling
the oscillators and for having all the oscillators
in the system track with one another, that is,
that they oscillate at the same frequency over
a wide range of control voltage inputs.

A, Set the FREQUENCY of the 921A, 9218
or 921 to 0. If using a Model 950 or 951
Keyboard, set the 921B or 921 RANGE to
8. The RANGE should be set to 2° if a
Model 852 Keyboard is used, Patch the key-
board output to the 321A or 921 FRE-
QUENCY control input. Set the SCALE
and RANGE controis on the keyboard to

mid-position; set GLIDE or PORTAMENTO
control off,

%

—ee—ee.

B. Depress and hoid C3 and adjust @ for
500H2z {or tune to unison with the reterence
osciilator).

C. Depress and hold C1 and adjust Q for
125Hz {or two octaves below the reference).
Repeat steps B and C until the scaie s
adjusted.,

D. Depress and hoild C5 and adjust @ for
2kHz {or two octaves above the reference),
Repeat steps C and D (keep checking step
B) untii scaled.

E. Check tracking by successively depressing
each @ on the keyboard. A welil scaied
oscillator should thave a scale error of no
more than £ 1Hz.

RANGE SWITCH SCALING

A. Set RANGE switch to 2°, If using a Modeil
950 or 951 Keyboard, depress and hold C3.
If a Model 952 Keyboard is used, depress
and hoid C5. Adjust (A) for 2093Hz (or
two octaves above reference).

B. Switch RANGE to 32°. Adjust @ for
130.8Hz (or two octaves below reference}.

C. Check all RANGE positions for 0 £ 1 Hz.

NOTE

This wiil normally complete the tuning
procedure. However, If large changes
were required in any of the four trim-
I mers used, it may be desirable 1t0
repeat the entire procedure,

The remaining osciilators may be tuned In
exactly the same way. For best tracking results,
use this aiready tuned oscillator as the refer-
ence for tuning the others. In this instance,
instead of leaving the reference at the same
pitch apply the same control voitages and
range settings 1o the osciliator as well as the
one to be tuned. All alignments are then made
to unisons rather than several octaves apart.
We are aware that this procedure is neither
short nor simple but 1t will give excellent
results and maximize your enjoyment of our
fine Instrument. A little practice with this
procedure wilt greatly shorten the time re-
quired and improve your confidence in using
the synthestzer.

SYNCHRONIZATION ADJUSTMENTS

A. Set RANGE to 8' (523H2). Switch SYNCH.
to STRONG and adjust @ for no fre-
quency change.

B. Check oscitiator scale (SYNCH sull on
STRONG]) by rotating RANGE switch.

LT

@ TRIANGLE OFFSET

1
PHASE LOCK @
PHASE LOCK (&) OFFSET
FILTER PHASE @ SINE
CUTOFF LOCK
© FILTER BAL. SHAPE

SINE OFFSET

C. Apply a unison (523Hz) -2d8 1o 0dB
square wave to the SYNCH. input. Rotate
FREQUENCY pot clockwise and counter-
clockwise from 0. lLocking range shouid be
at least 2 semitones on either side of 0.

CLAMPING POINT ADJUST
(921 ONLY}

A. Set RANGE to 4. SCALE should be ¥ 12
semitones. Set FREQUENCY to 0,
COARSE RANGE to sub audio, CLAMP-
ING PQOINT to 2%, and AUX. QUTPUT
LEVEL to 8.

B. Apply fixed output SAWTOOTH wave-
form to another VCO control input. V-
TRIG clamping by patching from AUX.
QUTPUT SAWTOOTH. Turn clampting pot
to 98% and adjust for lowest possible
clamping point.

FREQUENCY POT RANGE
(921 ONLY)}

Set SCALE to +12 semitones. Adjust @
for a two octave pius one semitone range from
full counterclockwise to full clockwise.

@ OCTAVE TRIM

@ RANGE TRIM ——
Sl
FREQUENCY SCALE .
AHMORO,
s
S, TRIANGLE
TOP END ADJ. GLITCH

@ SINE @ |

SYMMETRY | |

ADJUSTMENT LOCATION DIAGRAM
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= SOCKET 1
TOP INPUT

TRIG IN
BOTTOM OQUT

REAR

+2V

R\
| K

R2
10K

>

(PANEL) e ﬂ E 203 22K

DELAY TIME 3 Ri2
™ AL ol &9 R11
a PansL) o .| E203 2K 2% PLUG 1
2M4058
RIS _ TOP QUTPUT
. TIME 2. ! .
RS 100 n\_ CAUB . Qs
R6 +{10f20] o | 2N3392
2 03 T3 |aski— TR, -
e .I|....h: 2N1919
R7 o
R4 IN3392 R4 RIO +Y DELAY TIME
oK _ % oK wuxw 27K iNaLag RIS | MAUDJO
- R 4 ! S— 1K
O —
-4\ Ri4 R26
10K

CONNECTOR

5
()
£203
TOP VIEW

SOCKET 2

COUPLING MODE

) e ———
19 —

TOP OUT (2y——

)
Ok
Z2N3392

2N2925
TOP VIEW

BCTTOM INPUT

NOTE: 2N33%92 TRANSISTORS
MUST BE USED FOR
REPLACEMENTS

RESISTORS IN OHMS UNLESS
OTHERWISE NOTED

FIGURE 18 DUAL TRIGGER DELAY MODEL 911A

X9 R23

MOOG MUSIC INC.

PLUG 2
BOTTOM QUTPUT

SCHEMATIC, 911A-DUAL TRIGGER DELAY

993-041780

08-029
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SIGNAL INPUT SIGNAL QUTPUT

HIGH PASS
FILTER SECTION

r-O—4

CONNECTOR STRIP
T +12V
2 GND
3 -6V
8 SIGNAL TO LPF /P
10 SIGNAL TO HPF I/P
14 CONTROL TO HPF
15 CONTROL TO LPF
19 SIGNAL FROM HPF O/P
21 SIGNAL FROM LPF Q/P

SWITCH | A 100 |COUPLER SECTION
NERE Los MY 8- Bl __}A 12 1 | SIGNAL OUTPUT
¢ b7 A-9 A7 | 10K = CS-21
T SHIELD 22
A-2 B-2 B-8 A-8 O+12
®» L ) P 15K
B
A B 10K 10K A Q L TRANSISTORS
‘ NPN-2N2926 OR 2N3392
COUPLER SECTION 01 PNP-2N3702 OR 2N4058
l__L SIGNAL INPUT = ECB
CS-15 CONTROL NODE CS-14 CONTROL NODE A6
TO 904-A TO 904-B 100Ks 100K 005 BOTTOM
0TO-5 +1.570-2.5 ) 68 VIEW
TO
A 56| —
100K $100K 2 100K 51K 51K 100K S 100K $100K l
100K
________________ P — — — e - e e - o~ - -
C-6 C-12 D-6¢ D-12§ PARALLEL E-6
C-3e¢ C1 C9e C7 D3 D-1 D.9 D-7 E-3 E-1
C2 C-8 D-2| SERIES D-8 E.2
ay W "
CENTER C D CENTER D E — 6. Connect VTVM at pin CS-14. Turn BANDWIDTH and

*Bg 5K l_= FREQUENCY _E—l 66 5K 1

&—

| C
?FREOUENCY‘__V |
L INPUTS

SWITCH FUNCTION

POSITION THREE ON FRONT PANEL -
SERIES (BAND PASS)

POSITION TWO ON FRONT PANEL -
LOWPASS - HIGH PASS

POSITION ONE ON FRONT PANEL -
PARALLEL {BAND REJECT)

BANDWID.:I'H INPUT BANDWIDTH

904C VOLTAGE CONTROLLED FILTER COUPLER
TEST PROCEDURE

NOTE: Al indications must be = 10%

1.Connect a 100K ohm resistor between CS-8 and CS-21
and also between CS-10 and CS-19.
at 6B80-ohm

2.Connect vacuum tube voltmeter (VTVM
resistor in coupler section. Turn BANDWIDTH and
CENTER FREQUENCY controls in full clockwise posi-
tion. VT VM should indicate O volts

3. Turn CENTER FREQUENCY control fully counter
clockwise. VT VM should indicate +1.60 volts,

4. Turn BANDWIDTH control counterclockwise. VTVM
indication should vary from +1.60 voltsto +5.00 volts.

5. Turn COUPLER switch from BAND REJECT to OFF to
BAND PASS. VT VM should indicate 0 volts in OFF posi-
tion for all conditions Band pass and band reject should
indicate the same for all control settings

CENTER FREQUENCY controis fully clockwise. VITVM
should indicate O volts.

7. Turn CENTER FREQUENCY control fully counter-
cilockwise., VTVM should indicate -3.2 volts.

8 Turn CENTER FREQUENCY control fully clockwise,
Turn BANDWIDTH control fully counterclockwise.
VTVM should indicate +1.0 volt,

9. Turn CENTER FREQUENCY control fully counter-
wise. VT VM should indicate -2.6 volts.
10.

Connect VI'VM at (CS$-15. Turmn BANDWIDTH and
CENTER FREQUENCY control fully clockwise. Volt-
meter should indicate O volts.

Turn CENTER FREQUENCY control fully counter-
clockwise, VT VM should indicate -3.2 volts.

Turn CENTER FREQUENCY control clockwise. Turn
BANDWIDTH contro]l] fully counterclockwise. VI'VM
should indicate -1 volt.

Turn CENTER FREQUENCY control fully counter-
clockwise. VT'VM should indicate -4.6 volts

Connect oscillator, set at 1k 0db, to 904C SIGNAL IN-
PUT. Connect VTVM to SIGNAL OUTPUT. DB meter
should indicate -19db with COUPLER switch in BAND
REJECT mode and -30db in BAND PASS mode.

11.

12,

13.

14,

FIGURE 13 VOLTAGE CONTROLLED FILTER COUPLER MODEL 904C

993-041809




608LY0-£66

Ov06 TIAONW H3FTdNOD HILT14 AFTTOHLNOD FOVLIOA &1 FHNIIS

Ipowl SSVYJd ANV E Ul 4pQg- pue apowt LOArdyA
ANVd W Y21Ims YyJIdN 0D UM qpei- 23ediputl pmoys
W dd "LN4dLNO TVNDIS 93 WALA 09suuo)d ‘LNd
-NI TVNDOHIS OF%06 01 ‘QPQ AT 1® 195 ‘10IB([IOSO 103UU0)
SI{OA 9 - ITVWIIPUT PMOYS WA.LA “ISTMYIO
-123UN0d AN} [013U0? AONIANDIHL "WILNIAD um],
"1I0A - 33edIpUutl pMogs
WALA 'ISIMYO0[II21UNO0d AIMJ [01U00 HIAIMANVY
wmpJ, STMYOOo[ [o1ju0d XONANOITYA HIILNIAD wmnl- g1
SIOA "L~ 31BITPUT PINOYS WA LA “9ISTMHOO[D
-I231UMOoY AN} [01U0d XONINOAHI HALNIAD v 1T
S3I[0A () 91801pUl DMOYS I2j9Ul
-1[OA "ISTMNI0[2? A[MJ [0XIU0D IDONANOITHA HIALNID
pur HILJIMANVg umj °'GI-SDO 18 WAJLA 193Uuoc) QT
"$I[OA §°T- 9718DIPUT PINOYS WA LA "osIm
-121UN02 A[MJ [0IU0? ADNANOFTYA HUIAILNID umyJ’g
"IOA Q" T+ 21821pWT pmoys WA LA
'ISTMHIOIIIIUNOD ATMJ [03U02 HILAIMANYYE um],
ISIMYOO[D A[[NJ [0I3U02 AODNANODIYE YIJILNIAD ump] ‘g
"SI[0A T Ug- 31BITPUT PMOYS WA LA ISIMHIO0
-124UN0d AN} [0I3U0I AONANOTAYA HILNID umg-L
‘$1[0A (§ 91BOIPUT PMOYS
WALA ISTMYO0D A[INJ STONUO0Y IONIANOTHA HALNID
pue HILAIMANVg um] ‘$1-¢0 uld 12 WALA 102UuU0) "9

Tl

el

L-3

A00L

&

M3IA
woi1104d

I

833

8SO0YNC HO ZOLENCZ -dNd
ZHEENZ HO 9Z6ZNI-NdN
SHOLSISNYHL ¢

ASL

2L+ C
¢ A13IHS
L2-SD
LNdLN0O TYNDIS
NOIL33S H3NdNO2D

d/O 4471 WOH4 TvYNODIS (2

d/0 4dH WOHH 1TVYN9OIS 61
447 01 10HINOD Gl ]
4dH Ol TOHB1INOD vt £

d/l 4dH OL TVNODIS 0L
d/l 447 OL TYNDIS 8
A9 €
aNO ¢
AZL+ 1
dH1S HOLO3INNQD

S3UI39S TOIIUO0D [[E I0] 3UWES Y] I18IpUT
PINoys 123(21 purq puer ssed pueyg Suorjrpuod [re 103 uot)
-s0d 44 O Ul S3[{0A ( 31ed1pul pnoyYs WA LA 'SSVd ANVH
031 O 01 LOJANd Y ANVH Wol] ynims JYHTdNOD wWmf g
'S3[0A 00 G+ 01 §310A 09° T+ WOIJ AXeA PMOYS UOI3BdITPUL
NALA 3ISTAYI0PIIIUNOCY [OIU0Y HIJIMANYVYY um\L 'y
S3[0A 0971+ I1eIpuUl PMOYS WA LA ISIMAI0TO
~N3IUMod Ay [01IU00 XONANOTYL JAILNFD uml'g
'$3[0A () 918D1pUT pMoYs WA LA Uon

-S0d ISTMNI0(D [MJ Ul S[oXU0d AONANOIHA HIALNIAD
PUe HILAIMANV{g umj, 'uoijoas I{dnodo ul I0JSTSII

wyo-089 18 (INALA) I912UII[OA 3aqn} WINNIVA 123UUO)D) T

'§I-SO PUB QT-SD UdaMm}aq OS[e puE
13-SO pue 8- Ugaamlaeq I109ST1Sad WIqO EOOH B .«UNEOO.H

%01 3q Isnw suotniedtpul IV J1ON

JHNA3004Yd 1S3l
H3ITdNOD H3ILT1d A3TTOHLINOD IDVITOA IY06

+

HLAIMANVE 1NdNI HLAQIMANVAE

| AIONINDIYS

T NG Q9 H.n. NG wm‘

(LIO3r3H aNvg) 13717vdvd

* TANVd LNOH4 NO INO NOILISOd
SSVd HOIH - SSVd MO

- 13INVd LNOH4 NO OM1 NOLLISOd
{SSVd ANVv4) S3JIH3S

" 13INVd LNOY4 NO I3HHL NOILISOd

NOILONNA HOLIMS

_I.uu_....u S1Ndi Aln—l
| AON3IND3IY4 A
J 9

- o 4ILNID 43LN3D
d . y
= 8- $3143s  [z-g 8-0 Z0
€3 £-Q 60 1aé , ega (D 60 LD €0
9-3 137VYVd [z1-a 9-Q ZLD 90
—_— wm wms s ean e e e o e e — — — = = = e e e e e e e .- -
MOOLS  300L 3 MO0t MG MNLG MOOL 3 0013  MO0OL u
i A A
W.w- GZ-0L G 'L+ T0L0
M0OL 9706 01 V-v06 O1
JAQON TOHLNOD PL-SD JAON 10H1INOD 51D
F 1NdNI TYNDIS .ﬂl_
L0’ NOILD3S ¥Y31dNOD
v MOl sz a o
o @
8-v 8-9 ¢-9 AL
M0L TL 6V La® % 6-9 L6 *n £-d LY ooy
ZLY | HOLIMS ZL-g 9-g 9-V
H3I1dNOD |
LS9l | NOILD3S Y3114 0L-S2

1Nd1N0 TVNDIS

SSVd MO
1Nd1iN0O TVYNDIS

SSVd HOIH

Eﬁm NOILD3S Y3114

LNdNI TYNDIS

859

1NdNI TYNOIS _




+12 +E THIS DWG. APPLIES TO MODULES WITH SERIAL

| 1 NUMBER 1194 AND ABOVE
FILTER
753 A SR A A P U B ]
R2 R S A D A I D S
390 | ‘9.5
= e e o 53 o S S s
c1 + 2200 |+ {0.1uF
80uF == —" | " o | R13
200uF '—tmﬁ Q20 Q21 Q24 Q25 R12 1.0K
Q13 100K
L ., ) S
c5 a4 cé T o c7 cs
SIGNAL INPUT  Ri5 T 2 0.39uF r-* N Q22 T170.30uF "'{'“25 ZN3/A Q29
33K Q1 .=: _1511 R27
J5 | | R26 |47pF § D2 SIGNAL
S— R16 R18 ' R19 R20 | R21 R22 | R23 210 7 s QUTPUT
c4 300 1.0K { 2.2K 1.0K | 2.2K 1.0K | 2.2K | R R29
2.2nF R | ! ' . R25 | c10 0 by
2 2K = 100K]| 32uF "—’
_ o = D1
E A 10uF [}N + i 1N346 |
i S A S S S B A S 1 <
c13 ¢4 CA7 C19 "
C12 e 0.022uF 1 0.68uF C18 0.022uF [ |c20 |c21 c22 | c23 R30/68K
B0UF 1+ ]0.1uF s == T 5 T. T 5 = OUTPUT-
= -l— 5 E TE S ZERO TRIM ot
L HIGH L j _ I _______ RANGE SWITCH o I | R G_ [ = | 82pF
B FRONT PANEL AUDIO AMP
CONNECTOR STRIP
12 < 1. +12
. E | 2. GROUND
R31 R32 R33 R34 R38  R39 e '\ 3. -6
- " R e A s == U « D ¢ 10. SIGNAL INPUT
Q4 Q3 ?{?3(1%] Q8 ?33(1%} T\\: 1 1 . GHOUND
— % 14. CONTROL NODE
e 1 oy 2 o TYPICAL BASE LAY-OUT FOR 5. CONTROL NODE
o 0.0470F | g 1 ALL TRANSISTORS USED 16. GROUND
%) i - ae 0.047uF Ay a7 C Qs IN CIRCUITRY, 19. SIGNAL QUTPUT
h c27 C R45 J c28 20. GROUND
T 200pF 2.21K (1%) = 220pF
—— [———"—1 ALL NPN TRANSISTORS 2N3392 EXCEPT Q27
ADDER R43 oA A i ALL PNP TRANSISTORS 2N4058
Lok RIS DK (1%) M INDICATES MATCHED PAIR
- — —
6 C Y ALL RESISTORS 2 WATT 5% CARBON } . SE MAR
Rs0 > +12 INVERTER ALL CAPACITORS IN UF UNLESS OTHERWISE MARKED
CONTROLM_ e ANAA pmi———e P3, 20KC LEVEL TRIM Q13,17,21,25 ARE A MATCHED SET
INPUTS R oK 5 Q14, 18, 22, 26 ARE A MATCHED SET
J3 D3
A141A
FRONT PANEL
T2 E;’«{ FIXED CONTROL VOLTAGE
C5. 14 ~——r 1 MOOG MUSIC INC.

CONTROL NODE SCHEMATIC, 904B, VOLTAGE CONTROLLED HIGH PASS FILTER

997-041807 1118

FIGURE 12 VOLTAGE CONTROLLED HIGH PASS FILTER MODEL 5048
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*‘ TRl L OUTPUT BUFFER

Hir
‘ R44 , 1O

REAR CONNECTOR 0 . 4

+12v [ > D-J BUFFER INPUT ilﬂdlmdk “ (r10.8]

SIS g Raz 7 o B3 TN 02 (k01 &)

SIG. IN g ] 3 T*
13 -

CONTROL s
I NPUTS

516, OLT

N
CONTROL { M
-

Dv ~-  Ja—

1] o

Ik !

SELECTED FOR
REGENERATION THRESHOLD

Ri,

+12 -

CONTROL
INPUTS

_in. .

SELECT
1.RAK

22K 1 w0 e

8.2rK

FIXED CONTROL
VOLTAGE

f':h”“

Wiy

904A VOLTAGE CONTROLLED

LOWPASS FILTER TEST PROCEDURE

1.Set wirewound trimpots R17 and
R25 to mid-position.

2.Set FIXED CONTROL VOLTAGE
to “6’’, FREQUENCY RANGE to
“2” and REGENERATION to 0.

3. Using a dc voltmeter, check the volit-
ages at R35 and R39. Both levels
will be approximately 1.0 volts., Ad-
just R40 (zero trimpot on filter
board) for approximately the same
voltage at R35 and R 39.

4 Connect DC VOLTMETER across
R23 (470 ohms) and adjust 2.0 volt
LEVEL trimpot (R24) for 2.0 volts.
Disconnect DC VOLTMETER after
adjusting.

5. Apply a 20kH2z Odb sinewave to the
SIGNAL INPUT jack.

6.Signal output should be -832db,
20kHz.

R1e;
350

3
Y

=

— AN

LY

T

v | v S wee el e e S A T

REW, Avl D
R2? 2.5
SOK -\ |

7.Set input frequency to 312Hz, 0db
and set FIXED CONTROL VOLT-
AGE to 0,

B. Adjust SCAL;" trimpot (R8) for -8db.

9. Remove input signal, set REGENER-
ATION to “8’, RANGE to *“2” and
FIXED CONTROL VOLTAGE to
IIO!T-

10.Connect a Decade Resistance Box
across R11 and determine what
shunt resistance 1s reguired to es-
tablish the threshold of regeneration.
Permanently install the proper shunt
resistor (approximately 2.2K) and
set REGENERATION control be-
tween 7 and 8.

11.With a zero db sinewave at the
SIGNAL INPUT, REGENERATION
at “0”’, no external input control
voltage and the FIXED CONTROL
VOLTAGE at “0", check the FRE-
QUENCY RANGE switch for com-
pliance with following:

REGENERATION

lord)

09 &
RZ5, RZb |
_L""&\E'D 220
"RANGE -3db Point (approxi
mately)
1 60 to 80 Hz
2 260 to 340 Hz
3 1.0to 1.3kHz

12.

Check to see that the cutoff fre-
guency decreases one octave for
each one volt decrease in control
voltage. Use RANGE “‘2” and FIX-
ED CONTROL VOLTAGE of “0”,
Adjust generator frequency so that
output is at -3db (260 to J340Hz),
Set FIXED CONTROL VOLTAGE
at -5.5 volts and apply +5 volts to
one of the CONTROL INPUTS. The
output should be -3¥2db. Set FIX-
ED CONTROL VOLTAGE at +5.0
volts and apply -6.0 volts to one of
the CONTROL INPUTS. The out-
put should be -3=2db.

L]
"l FILTER ‘-@ °

]R2? R 28 R<S
220 Z 20 Lt
NOTES:

1. ALL NPN TRANSISTORS: 2N3392
2. L PNP TRANSISTORS: 2N4058
3. =>MATCHED PAIR

4. RANGE CAPACITOR SIZES

1 1.2 uF

2 0.3/;F

3 0.075 uF
ECB

BOTTOM VIEW
2N3392
2N4058

MOOG MUSIC INC,
SCHEMATIC 904A VOLTAGE

CONTROLLED LOWPASS FILTER
993-041805 1149

FIGURE 11 VOLTAGE CONTROLLED LOWPASS FILTER MODEL 904A
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