' OMNI Model 2480

@

~

SERVICE MANUAL

ARP INSTRUMENTS, INC.
320 Needham Street
Newton, MA 02164

(617) 965-9700

Document Number 90020000

© February, 1977
ARP INSTRUMENTS, INC.

THE INFORMATION CONTAINED HEREIN IS CONFIDENTIAL AND PROPRIETARY TO ARP iNSTRUMENTS, INC. IT IS

DISCLOSED TO YOQOU SOLEY FOR PURPOSES OF INSTRUCTION AS TO OPERATION OF THE EQUIPMENT AND
MAINTENANCE AS APPROPRIATE.

IT IS'/NOT TO BE USED BY YOU FOR ANY OTHER PURPOSE, NOR IS IT TO BE
DISCLOSED TO OTHERS WITHOUT THE EXPRESS PERMISSION OF ARP INSTRUMENTS, INC.




&_ABP,\ OMNI Model 2480

SERVICE MANUAL

TABLE OF CONTENTS

1. INTRODUCTION

1.1 Product Description. . .. . . .. .. ittt e 2
1.2 Specifications. . . . . ... i e e 2
1.3 Function Description. . . . . . . it e e e 3
2. THEORY OF OPERATION .. ... et e i e 5
3. CIRCUIT DESCRIPTIONS
3.1 Upper VoicingBoard . . ... ... .. .. . . .. . e 5
3.2 Lower VoicingBoard. . ... ... ... .. . .. . 6
3.3 StringControl Board . ... . ... . .. .. e 8
3.4 Synthesizer ControlBoard . .. ... ... ... . .. . ... ... g
3.5 SynthesizerBoard . . . . ... ... .. ... .. .. 10
3.6 Phaser Board . . ... ... ... ... .. e 10
37 Power Supply . . .. .o 11
4. ASSEMBLY/DISASSEMBLY ... ... ... . . i, 12
5. GENERALINFORMATION . .. .. oot i i et et e 12
6. CALIBRATIONS . . . .. e e e e e e e 13
7, SCHEMATICS & LAYOUTS. .. ... .. i e 14-33
8. PARTSLIST ... e 34-36




SECTION 1 INTRODUCTION

1.1 Product Description

The ARP OMNI offers the unique combination of
polyphonic tone sources and the versatility of synthe-
sizer sound modification. Separate string and
synthesizer sections allow orchestral and symphonic
sounds simultaneously. The total variability of the
synthesizer section permits such sounds as brass,
piano, and clavinet without single note limitations.

The string and synthesizer sections may be separated
by stereo outputs on the rear panel of the OMNI.
ARP’s now-famous systems interface applies to
this product as well. The OMNI can accept external
effects or output its own signals to other instruments,
The computer-grade switching mechanisms are fast
and reliable.

1.2 Specifications
. Controls

A. String Section

1. Instrument Selection Switches
a. Violins (47)
b. Violas (8")
c. Celios (8")

d. Bass (16')

2. String Envelope Controls
a. Attack Time
b. Release Time

B. Synthesizer Section
1. Synthesizer Waveform Switches

a. 4'and 8’
2. Synthesizer Bass Switches
a. 8'and 16’
3. Voltage Controlled Filter
a. VCF Freq
b. Resonance
c. ADSR depth
d. LFO depth
e. Pedal & Acc. depth

4. LFO Speed Slider
5. Synthesizer Waveforms
a. Sawtooth
b. Dynamic Pulse
6. ADSR
a. Attack Time
b. Decay Time
c. Sustain Level
d. Release Time

C. General Controls

1. Master Volume

2. Bass Volume

3. String/Synthesizer Mix

4. Waveform Enhancement Switch

5. Synthesizer-to-Modulator Switch
Il. OQutputs

— A. Main Outputs

1. High Level Cannon XLR, 1K, 2.5V
RMS TYP.

2. Low Level 1/4” phone 10K, .8V
RMS TYP,

F—B. Synthesizer Output
1. Low Level 1/4” phone 10K, .8V RMS
TYP.

——»Can be used simultaneously for discreet
stereo effects.

C. Gate Out and Trig Out
1. Gate: Tini D Jack; 0, +10V
2. Trigger: Tini D Jack; 0, +10V pulse,
2 microsec. duration

D. Foot Switch and Foot Pedal
1. Standard ARP accessories

I, Miscellaneous

A. Keyboard
1. 4 octave keyboard, split for bass voices
at one and a half octaves from low end

B. Pedals

1. Filter control pedal for foot coruQ)I of
filter brightness )

C. Sustain Switch
1. Foot switch works like sustain pedal on

piano
D. Materials
1. Aluminum chassis
2. Rigid high-density particle board base
3. Solid walnut endblocks
4. Glass-epoxy circuit boards
5. Industrial-grade electronic components
and controis
E. Weight

1. 33 pounds
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Function Description

1 Mix Controf: Determines the balance of the
string voices and the synthesizer voices.

2 LFO Speed: Varies the frequency of the Low
Frequency Oscillator.

3 Master Volume: Determines overall volume of
the mixed output.

4 Waveform Enhancement:  Alters waveforms
produced by the Omni to a hollow like (square)
sound.

5 Chorus Phaser: Routes the synthesizer output
through the string section’s phase shifters and
reduces the phase shifters speed. (When de-
pressed the synthesizer output appears on the
string output as well,)

6 Synthesizer 8, 4’: Selects the synthesizer sec-
tion's pitch ranges.

7 Synthesizer Bass 8’, 16°: Selects the synthe-
sizer's bass voices and disables synthesizer 8’
and 4’ voices in bass range {first octave and a
half).

8 ADSR Envelope Generator: Determines the
attack and decay characteristics of the synthe-
sizer section.

9 VCF Frequency Slider: Sets the VCF’s initial
frequency cutoff point.

10 VCF Resonance Slider: Sets degree of VCF

resonance (“wow’’ effect).

11

12

13

14

15

16

17

18

19

20

21

22

L oo

VCF ADSR Slider:
synthesizer section,

Determines brightness of

VCF LFO Slider: Determines depth of tremelo,

VCF Pedal and Accessory Slider:
range of external pedal or accessory.

Determines

Violin and Viola:
ranges.

Selects the string pitch

Bass, Cello: Selects bass string pitch ranges
(low note priority, lowest octave and a haif
only).

Attack: Determines attack of string section.

Release: Determines the final release time of
string section {also effects synthesizer release).

Bass Volume: Determines bass volume for
synthesizer 16’, 8" and bass and cello.

Sustain Foot Switch: Sustains all notes when
foot switch is depressed (regardless of release
slider settings).

Gate and Trigger Output Jacks: Used to
connect to other synthesizers.

Accessory Jack: Connected to VCF control
input so that VCF may be controlied by ex-
ternal sources such as the ARP Sequencer or
Sample and Hold outputs, etc. for
effects.

special

Pedal Jack: Used to connect VCF filter pedal.

-
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SECTION 9

PARTS LIST

PC BOARD, “LOWER VOICING”

REFERENCE ARP PART NUMBER ARP/MFG NUMBER DESCRIPTION

CR114 1200101 1N34A DIODE, GERMANIUM
CR1-113,115 1200301 1N4148 DIODE, SIGNAL

253 1400801 LM301AN -~ IC, OP AMPL

250 1401101 LM1458N IC, OP AMPL, DUAL

z52 1405401 CA339E IC, QUAD COMPARATOR
z2,9,14,19 1401201 TDA0470 1C, GATE, 12 X 11, ORGAN

Z51 1400601 CD4011AE 1C, GATE, 4 X 21, NAND

z49 1404401 CD4013AE IC, DUAL D, FF, SET/RESET

z48 1404501 CD4016AE IC, QUAD BILATERAL SWITCH
733,34,35,36,37,38,39 1404601 CD4025AE '{ IC, GATE, 3 X31, NOR

Z245,46,47 1405801 CD4069BE - ™ I1C, HEX INVERTER
Z740,41,42,43,44 1405101 _CD4071BE | IC, GATE, 4 X 21, OR

Q1-26,31 1302901 2N3504 TSTR, NPN, GP

Q27,30 1303001 2N3906 TSTR, PNP, GP

Q28,29 1300401 2N2907A TSTR, PNP, GENERAL PURPOSE
z221,23,25 1406101 760-3-470 1C, RES NETWORK, 14-PIN, 470 OHM
222,24,26 1406001 750-81-3.3K 1C, RES NETWORK, 8-PIN, 3.3K
Z227,28,29,30,31,32 1406002 750-81-22K 1C, RES NETWORK, 8-PIN, 22K
Z24,10,12,20 1405901 750-63-100K IC, RES NETWORK, 6-PIN, 100K
23,8,13,18 1406102 760-3-100K 1C, RES NETWORK, 14-PIN, 100K
Z1,5,11,15 1405902 750-63-150K IC, RES NETWORK, 6-PIN, 150K
26,7,16,17 1406103 760-3-150K IC, RES NETWORK, 14-PIN, 150K
C41-60 1100608 G-0-001-G-10-0 " CAP, TANT, 1UF, 35V, 10% * i
c83,84 1100612 G-0-010-G-20-0 CAP, TANT, 10UF, 35V, 20% -+
Cc1-20 1100613 G-0-022-F-20-0 CAP, TANT, 22UF, 25V, 20% * Z
ces 1101701 TAD250TJ10 CAP, ELECT, 250UF, 10V, +50-10%
C25-36,74,77,80,87,91 1102001 120-20-0497 CAP, PLASTIC, .1UF, 100V, 10%
J5,6,7,11 2101302 16-511-10 SOCKET, DUAL-IN-LINE, 16-PIN
P1,2 2101301 14-511-10

PC BOARD, ""UPPER VOICING™

SOCKET, DUAL-IN-LINE, 14-PIN

REFERENCE ARP PART NUMBER ARP/MFG NUMBER DESCRIPTION L
CR1-70 1200301 1N4148 DIODE, SIGNAL

CR71,72 1200101 1N34A DIODE, GERMANIUM

Q1 1302701 2N5910 - TSTR, PNP, SWITCH, HS

z1 1404201 CD4007AE 1C, C MOS PAIR PLUS INVERTER
22 1405701 MK50240N IC, TOP OCTAVE DIVIDER

Z23-8 1405201 CD4520BE ' i IC, DUAL BINARY UP COUNTER
29-16 1405801 CD4069BE - < IC, HEX INVERTER
231,39,45,50,51,53 1401201 TDA0470 1C, GATE, 12 X 11, ORGAN
256-59 1406101 760-3-470 IC, RES NETWORK, 14-PIN, 470 OHM
260-63 1406001 750-81-3.3K IC, RES NETWORK, 8-PIN, 3.3K
217-28 1406002 750-B1-22K IC, RES NETWORK, 8-PIN, 22K
230,32,33,38,40,54,64 1405901 750-63-100K 1C, RES NETWORK, 6-PIN, 100K
246,49,52,55 1406102 760-3-100K IC, RES NETWORK, 14-PIN, 100K
234,37,41,44,47 1405902 750-63-150K IC, RES NETWORK, 6-PIN, 150K
229,35,36,42,43,48 1406103 760-3-150K IC, RES NETWORK, 14-PIN, 150K
C4,75 1100612 G-0-010-G-20-0

CAP, TANT, 10UF, 35V, 20%
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Ca6-74
L1

P5,6,7

PC BOARD, "“PHASER"

1100613
1500401
2101301
2200808

G-0-022-F-20-0
556-3341-24
14-511-10
5142-004

CAP, TANT, 22UF, 25V, 20%
COIL, ADJ, 220UH, +20%
SOCKET, DUAL-IN-LINE, 14 PIN
CABLE, INTERCONNECT, 16 PIN, 41N,

RN

REFERENCE

ARPPART NUMBER

ARP/MFG NUMBER

DESCRIPTION

CR1,2
CR101-103,201-203,301-303
Q1

Q2
Q@101,102,201,202,301,302
Z105,205,305

Z1,101, 201, 301
2102,202,302

Z2103,203,303

Z106,206,306

Z104,204,304
R116,216,316
C1,101,102,103,108,201,
202,203,301,302,303,208,308

PC BOARD, "“"SYNTHESIZER"

1200201
1200301
1302901
1303001
7500801
1401101
1400801
1405501
1404401
1404501
1405301
1000915
1100612

1N4001
1N41438
2N3904
2N3306

LM1as8NT
tm3o1aN
MN3002
CD4013AE
CD4016 AE
MC14528CP
U201R1048
G-010-G-20-0

RECT, 50V, 1A
DIODE, SIGNAL
TSTR, NPN, GP
TSTR, PNP, GP

TSTR ASSY, NPN/PNP

IC,
1C,
1C,
ic,
1C,
1C,

POT, ROTARY TRIM, 100K, %W, 30%
CAP, TANT, 10UF, 35V, 20%

OP AMPL, DUAL

OP AMPL

CD DELAY LINE

DOUAL 'D’, FF, SET/RESET
QUAD BILATERAL SWITCH
DUAL, MONO, MULTIVIBRATOR

REFERENCE

ARP PART NUMBER

ARP/MFG NUMBER

DESCRIPTION

CRS5,6,7,8,9,10,13,14
Ql

z2

z1

73,4,5

R44
R22,23,51
R14,33

ca

c12

c1,2
$1,2,3,4,5,6
P11

P12,13

1200301
1302901
1400501
1404501
1401101
5700702
5700703
1000915
1100606
1100611
1100612
1903002
2200806
2200808

PC BOARD, "SYNTHESIZER CONTROL"”

1N4148
2N3904
CA3086
CD4016AE
LM1458N

U201R1048B
G-0-X47-G-10-0
G-0-3X3-G-10-0
G-0-010-G-20-0
DC-51-03
5142-015
5142-004

DIODE, SIGNAL
TSTR, NPN, GP
Ic,
1c,
Ic,
POT, SLIDE, AUDIO, 100K, 1/3W, 30%
POT, SLIDE, LINEAR, 100K, 1/3W, 30%
POT, ROTARY TRIM, 100K, %W, 30%
CAP, TANT, .47UF, 35V, 10%

CAP, TANT, 3.3UF, 35V, 10%

CAP, TANT, 10UF, 35V20%

SWITCH, ALT ACTION, SP

CABLE, 16 PIN

CABLE, INTERCONNECTION, 16 PIN

TSTR ARRAY
QUAD BILATERAL SWITCH
OP AMPL, DUAL

REFERENCE ARP PART NUMBER ARP/MFG NUMBER DESCRIPTION

CR1-7 1200301 1N4148 DIODE, SIGNAL

CR8,9 1200201 1N4001 RECT, 50V, 1A

Ql 1302901 2N3904 TSTR, NPN, GP

Qz-7 1303001 2N3906 TSTR, PNP, GP

z2 1400801 LM301AN "~ iIC, OP AMPL

z1 1401101 LM1458N ~ IC, OP AMPL, DUAL

Z3,4 1400601 CD4011AE IC, GATE, 4 X 2t NAND

R22 1000901 U201R1018 POT, ROTARY TRIM, 100 OHM, aW, 30%

Y
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R16 1000915

R7 5700704
R14,19,20,24,45 5700703
R50,51,52 5700701
c13 1100611
c1,9,10 1100612
M1 7210501
J12 2101302

PC BOARD, “STRING CONTROL"”

U201 R104B

G-0-3X3-G-10-0
G-0-010-G-20-0

16-511-10

POT, ROTARY TRIM, 100K, ¥aW, 30%
POT, SLIDE, LINEAR, 1K, 1/2W, 30%
POT, SLIDE, LINEAR, 100K, 1/3W, 30%
POT, SLIDE, AUDIO, 1M, 1/3W, 30%
CAP, TANT, 3.3UF, 35V 10%

CAP, TANT, 10UF, 35V, 20%

VCF, 4075 MODULE

SOCKET, DUAL-IN-LINE

REFERENCE ARP PART NUMBER ARP/MFG NUMBER DESCRIPTION

CR5-11 1200301 1N4148 DIODE, SIGNAL

CR12,13 1200201 1N4001 RECT, 50V, 1A

Q2 1302901 2N3904 TSTR, NPN, GP

Q1,3 1303001 2N3906 TSTR, PNP, GP

z1,2 1404501 CD4016AE iC, QUAD BILATERAL SWITCH

zZ3 1401101 LM1458N IC, OP AMPL, DUAL

Za 1405401 CA339E IC, QUAD COMPARATOR

R38 5700701 POT, SLIDE, AUDIO, 1M, 1/3W, 30%
R31 5700705 POT, SLIDE, LINEAR, 10K, 1/3W, 30%
C1,11,12,15,16 1100612 G-0-010-G-20-0 CAP, TANT, 10UF, 35V, 20%
Ci17,18 1100601 G-0-022-D-20-0 CAP, TANT, 22UF, 16V, 20%

S1-4 1903002 DC-51-03 SWITCH, ALT ACTION, SP

413 2101302 16-511-10 SOCKET, DUAL-IN-LINE

PC BOARD, *POWER SUPPLY"

REFERENCE ARP PART NUMBER ARP/MFG NUMBER DESCRIPTION

CR1,2,3,4,5 1200201 1N4001 RECT, 50V, 1A

Q3 1303001 2N3906 TSTR, PNP, GP

Z1 1401301 723DC IC, VOLTAGE REGULATOR

z2 1400801 LM301AN - IC, OP AMPL

R7,8 1000111 BW-20 RES, WW, TC, 0.68 OHM, 1W, 5%
R19,20 1000915 U201R1048B POT, ROTARY TRIM, 100K, %W, 30%
cs 1100609 G-0-001-G-20-0 CAP, TANT, 1UF, 35V, 20%

cs6,7 1100612 G-0-010-G-20-0 CAP, TANT, 10UF, 35V, 20% .

c3 1101702 TAD250TQ50 “‘cAP, ELECT, 250UF, 50V, +50-10%
c1,2 1101301 TCW102V050N1R3P CAP, ELECT, 1000UF, 50V, +75-10%
Q1 1304501 MJE1100 TSTR, NPN, PWR DARL ’
Q2 1304301 MJE1090 TSTR, PNP, PWR DARL

T1 5704401 TRANSFORMER, POWER

F1 1700404 MDV-1/2 FUSE, PIGTAIL, SLO-BLO 1/2A 250V

MISCELLANEOUS

REFERENCE

ARP PART NUMBER

ARP/MFG NUMBER

DESCRIPTION

1201102

FLV 360

DIODE, LIGHT EMITTING
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