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INTRODUCTION

Overview

This manual contains detailed technical information on the En
Modular Synthesizer that was manufactured between 1972 and 1980
by Eun Systems of California, USA. Copies of schematics, PCB
layouts, part lists, debugging guides are included for modules
and sub-modules.

The documentation is ordered by sub-module then module. Not all
documentation has been located, so this manual will be updated
when further documentation is uncovered.

The technical documentation was original drawn by either Paula
Butler or Ed Rudnick, with Dave Rossum doing the final checks.

References

For an explanation of module functionality and sub-module
specifications and connections, refer to the Eu Systems Modular
Technical Catalogs, particularly the 1974 and 1978 editions.

Source Material

The information has been scanned in from original or copied Epu
Systems documents that were held at the Synthesizer Museum.
Many of the scans are from original documents at 300dpi.

Naming Convention
The Ep Systems documentation follows a naming convention:

aaaa-bbb-ccc

aaaa = module or sub-module number
bbb = type of document
ccc = revision number starting with 001

aaa options:
Modules are numbered 2nnnn
Sub-Modules are numbered 1lnnn

bbb options:

001 = schematic

005 = circuit description

011 = assembly diagram (component placement and PCB layout)
014 = wiring harness (power supplies)

016 = connections (power supplies)

031 = parts list
051 = debugging guide (PCB layout with test points)
061 = module or sub-module description (see Technical Catalog)



INDEX OF SUB-MODULES AND MODULES

Sub Modules Description

Module

1000 VCA This design was introduced in early
2000 VCA 1973 and it is based around the CA3080

chip. It was superseded by the 1001.

1001 VCA This design was introduced probably in

2000 VCA 1978, although the documentation is
from 1980. The circuit is based around
the SSM2010 VCA chip.

1010 QVCA This design was introduced in January

2010 QVCA 1973 and was probably based around the
CA3080 chip. The circuit was updated in
1978 using the SSM2020 VCA chip.

1100 LPF The Low Pass Filter dates back to late

2100 LPF 1972 and it went through a number of
revisions. It is a Moog style 24dB
filter based on a transistor ladder.
This sub-module never seems to have
been updated to use the SSM2040 chip.

1111 HPF The High Pass Filter was introduced in

2110 HPF December 1973 probably based around a
transistor ladder. The sub-module was
updated in 1978 to use the SSM2040

chip.
1120 UAF The initial UAF design dates back to
2120 UAF the Fall of 1972 using the SG3821

transistor array. It lasted just a few
months. The UAF is the most sensitive
circuit of the Modular range and Dave
revised it a number of times in 1973.

1122 UAF This design was introduced in early

2120 UAF 1973 and is based around the CA3086
transistor array. It replaced the 1120
module.

1140 AUAF| The Resonant Filter was introduced in

2140 RF December 1973, probably based on the

CA3080 chip. It was revised in 1978
using the SSM2020 VCA chip.



Sub Modules Description

Module

2145 RFC The Resonant Filter Controller was
introduced in the spring of 1976. It is
based around 558 Op Amps.

1200 VCO The original VCO was introduced back in

2200 VCO early 1973, no documentation has been

located yet.

1201 VCO The 1201 VCO sub-module replaced the

2200 VCO 1200 in August 1976. The new design
added linear FM and strong sync.

1210 WC The Wave Converter sub-module converts

2200 VCO the sawtooth output of the VCO sub-

module into triangle, pulse and sine
waves. It was introduced in February

1973.
1210 VCO| Cut down VCO, launched in August 1974
2210 SPVCO| using the 1210 sub-module.
1340 Lag The Voltage Controlled Lag was
2340 Lag introduced in May 1973.
2310 TG Very early TG module of 1972.

No documentation is available.

2320 TG Very early TG module of 1972.
No documentation is available.

1350 TG This 5 stage Transient Generator was
2350 TG introduced in December 1973, replacing

the 2310 and 2320. DADSR controls.
No documentation is available.

1351 TG This 4 stage Transient Generator was

2351 TG based on the 1350 circuit, but with no
initial Delay control to save costs.
No documentation is available.

1352 TG The 1352 was introduced in 1978 and it
2350 TG replaced the 1350/1351. It is based
around a SSM2055 chip.

2355 VCTGI Voltage Controller for TG.
No documentation available.



Sub Modules
Module

1400

NS

2400

NS

1410

SH

2410

SH

1420
2420

HGA
DP

1430

RM

2430

RM

1440

EF

2440

EF

2450

QT

2451

PotPourri

2455

2460

1500

2500

2510

2520

2530

1540
2540

Mixer

Dual Reverb

VCC

8AG

VSOU

AS

MAG

Description

The Noise Source was introduced in
early 1973. The circuit was revised
three times. The documentation is from
the later digital version.

The Sample and Hold design dates back
to February 1973.

The High Gain Amplifier was introduced
in May 1973.
No documentation is available.

The Ring Modulator was introduced in
February 1973. It is based on matched
transistors rather than a modulator
chip.

The Envelope Follower was introduced in
May 1973.

Quad Inverter from January 1974.
No documentation available.

One of the last modules to be launched,
in August 1976. Based around 556 Op
Amps.

Simple Mixer.
No documentation available.

No documentation available.

Voltage Controlled clock.
No documentation available.

8 position generator
No documentation available.

Voltage Source Output Unit.
No documentation available.

Analog Switch.
No documentation available.

Memory Address Generator.
No documentation available.



Sub Modules Description

Module

[1545 MEM256/MEM512 | Memory, either 256 or 512 bytes.

2545 No documentation available.

1546 PROG Programmer.

2546 No documentation available.

1547 TI Tape Interface.

2547 No documentation available.

2550 HDI No documentation available.

2551 TO No documentation available.

2552 TL No documentation available.

2553 DOS No documentation available.

1900 PSS The original 2900/2910 power supplies

2900 were introduced in 1973. They were
replaced in March 1975 by the 2905 and
2908.
2900 3A Power Supply with 6A +5V
2905 1.5A Power Supply with 1.5A +5V
2908 1.5A Power Supply with 3A +5V
2910 1.5A Power Supply with 6A +5V

4000 KYBD | Monophonic Keyboard released in 1973

4003

4910 FWPC Firmware cables.

4920 ICCN Keyboard cabling.



2000 vCA MODULE
1000/1001 VCA SUB-MODULE
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INVENTORY CONTROL

11/14/77

PARTS LIST - 2000 VCA MODULE

Q
3

PR ASSBRNPRPUOBRWRR,dRNDWER R RO

PART#

9
33
39
42

o
NP WOV NDE OO W,

IEEIEEQQQQQ%’U"UEQE'}UWRJW

DESCRIPTION

1.0K OHM
100K OHM
270K COHM
470K OHM
100K TRIMMER
200K TRIMMER
1M TRIMMER
100K LIN POT
50K LOG POT
DT ON-ON-ON
PHONE JACK
DIP SOCKET
DIP PLUG

ML BURN WIRE
M BURN WIRE
KNOB

SPACER
4-40X1/4 BH
4-40X3/4 BH
#4 LKWSHR
4-40 NUT
VCA MOD CB
VCA PANEL
VCA SUBM

NCTES

PAGE 26
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SUBMODULE 1000 VOLTAGE CONTROLLED AMPLIFIER - CIRCUIT DESCRIPTION

IC la together with transistor Q 1 act as a linear voltage-to-current
converter, whose output appears on the collector of Q 1. IC 1b is an inverting
buffer, whose output is attenuated and applied to the base of the NPN portion
of the-matched pair, which acts as an emitter follower. The PNP portion actually
generates the exponential current by means of its base-emitter voltage to
collector current relation. The Tinear and exponential control currents are
fed into the OTA, which acts as a linear current controlled amplifier with a
current source output. IC 3 is a high speed op amp that converts this current
to a voltage, and the gain of this stage is controlled by the feedback resistance.
Since IC 3 is 1in the inverting mode, the inverting pin of IC 2 is actually
non-inverting with respect to the final output.

Eu Systems 20 Oet 72
Doc # 1000 - 005 - 001
Circuit Description - VCA
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SUBMODULE 1000 VOLTAGE CONTROLLED AMPLIFIER - PARTS LIST

Quantity Deseripntion Replacement Price
1 Instruction Packet $ 1.,00%

1 Circuit Board 6,00%

L 556 Op Amp (N5556V) 3.50

1 558 Dual Op Amp (N5558V) 3,00

1 3080 OTA (CA3080) 2,00

1 Eu MP = 1 Matched Pair 3,00

i 2N4250 PNP Transistor . 50

1 1N91L Diode e2h

14 Resistors 1/4 Watt 5% as follows: .10

2 200 ohm (red black brown gold)

25 330 ohm (orange orange brown gold)

3 10K ohm (brown black orange gold)

2 33K ohm (orange orange orange gold)

- 47K ohm (yellow violet orange gold)

L 100X ohm (brown black yellow gold)

1 L 7 ohm (yellow violet green gold)

1 10pF ceramic disc capacitor .30

2 0.1 mfd decoupling capacitors 80

10 pair Elco Pin Connectors . 16/pair

#*  Avallable only to those who have previously purchased thils
module,

En Systems Q Mar 1973

1000 - 031 - 001

Parts List - Voltage
Controlled Amplifier
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~

CSE =

1261 VCA SUEM

IWVENTORY
PARTS LIST -
gTi PARTH#
) IL 4
1 IL 7
2 1L 17
1 D 1
1 C 2
1 8 B
1 cC 9
1 C 19
3y c 11
2 C 15
2 R 1
2 R 14
1 R 25
2 R 32
5 R 33
1 R 41
1 R 44
2 R 55
3 TR 7
22 CN 1
1 CB 1

DESCHIPTION NOTES

2813 YCA-
2@4€ T AFRAY
TLZc¢2 OPAMP
1N914 SIG

5| P¥ CER
1@ PFr CER
1922 PF CER
20200 P°F¥ CER
S5g@3d >F CER
2.1 UF CER
33 OHM 5%
3.8K OHM
22K OHM

47X OHM
190K OBEM
330K 0OEM
£80X OHM
22M 0HM

1M TRIMMER
ELCO PIN
VCA SUBM C3B



2010 vCA MODULE
1010 VCA SUB-MODULE



FE L SYSTEwWYY

bRy QPR .

Tibos # 2018~
s TIASENBY - ¥
T "

MEDULE i




ILVENTCEY

ol TRGL

i0/24/7G

FARTS LIST - <010 GVCA MODULE

QTY

[ IR i i i o oJNS § N Sy () R — g i — i ~ S ~ S = S ) IV B g )

PART#
iL 3
€ 92
& 21
R 9
A 25
R33
R 39
R us
TR 7
P 1
P 2
SW 1
CN 2
CN 5
N 9
CN 12
H 1
H 13
H 14
H 15
CB 26
PN 2
1010

Le SCRIPTION

356 BIFETAMFK
0.01UF CzR S
1.0 UF TART
1.0K OEM
22K OHM

100K CHM
270K OHM
1.0M OHM

1M TRIMMER
100K LIN POT
50K LOG POT
SPDT 2 POS
PHONE JACK
DIP SOCKET
DIP PLUG

ML BURN WIRE
KNOB
4-40X3/4 Eh
#4 LKWSHR
4-40 KEPFNUT
QVCA MOD CB
QVCA PANEL
DUAL VCA SBM

HOTES

ZAGE 23
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2100 LPF MODULE
1100 LPF SUB-MODULE
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2110 HPF MODULE
1111 HPF SUB-MODULE
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INVENTORY CONTROL  11/14/77

PARTS LIST - 2110 VCHPF [MODULE

S

.-..-p.p;nff.;‘rﬁp‘-m.n-ur—-o—-qu.p.l—-mr—-n—a-.u-an-—-»—-

YRR - o UL L R

PART# DESCRIPTION

IL 1 741 GP OPAMP
R. 97 1.0K OHM
R - 30- 47K OHM
R. 33. 100K OHM
R* 39°: 270K OHM
R 49 2.7M OHM

NOTES

RP: 6 100K 1%" ma\-dma

TR 77 1M TRIMMER

P¢ 1% 100K LIN FOT

P.- 2%50K 1LOG POT
S 2°5°SPDT. 3 POS

ar 2. PHONE JACK

Ql 5 . DIP. SOCKET
1. 9 ™ DIP PLUG

QU 12 ML BURN WIRE
QU-13 " M BURN WIRE

12

i

4z40x1/4 BH

HX134 ox:m BH

H‘:; 14“

“HE 18 4440 NUT
C®:28 - VCHPF MOD CB
PN 4% VOHPF PANEL
1111 T KHPF SURM

PAGE 29
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IRVENTORY wonTrUL

PAXTS LIST = 1111

OTY

PART#

T
L 15
IL 17
1
4
10
15

- 2
4
18
22
28
33
35
45
1

gx;xmxmmxonc;no

(9]
o
&S

21

314176

VCHPFr SUgid s iR
DESCRIPTION  WQTES

7141 GP OPAMP
2040 VCF
TLO32 OPAMP
3.3 PF CER
22 PF GER
2000 PF CER
0.1 UF CERr
1.0 UF TANT
100 OHM s
200 OHM

5.6K Ori

10K OHM

33K OHM

100K OHM
130K OHM

1 -OM \.)I"il'i
ELCO PIN
YCHPF SUsmMm C

R AT SRt i

P U TR A SO ORI

PAGE
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2120 UAF MODULE
1120/1122 UAF SUB-MODULE
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2140 RF MODULE
1140 AUAF SUB-MODULE
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MODULE 2545 MEMORY - PARTS LIST

Qty. Description

1 Instruction Packet

1 Eu 1545 Memory Submodule

1 Circuit Board

1 Front Panel

2 Knobs

6 Phone Jacks

1 100K Linear Pot

1 10K Linear Pot

5 Lamps with clips, sockets and washers
1 16 pin DIP Socket with DIP Clip

1 16 pin DIP Plug

2 DPDT 2 Position Switches

8 2N3904 NPN' Transistors

4 0.1 uF Decoupling Capacitors

16 1/4 Watt 5% Resistors as follows:
4 1.0Kn (Brown Black Red Gold)

4 4.7 (Yellow Violet Red Gold)

8 10ke  (Brown Black Orange Gold)
28 _ Leads

4 4-40x3/4" Binder head screws with washers & nuts
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2905/2908 Power Supply - Connector Pinouts

S
6. 5 &
9 85
e )]
KEYBOARD 1 KEYBOARD 2

ORIENTATEON FROM REAR OF CABINET

KEYBOARD CONNECTOR PIN ASSIGNMENTS

PIN SIGNAL COLOR #1
1 +15V RED 166G
2 Ground GREEN

3 Ground GREEN

4 -15V ; BLACK

5 +5V YELLOW
e -2 Yebll-GW |
7 CONTROL VOLTAGE BROWN

8 GATE ORANGE
Lo TRIGGER BLUE

e

10 RES'D FOR 4050 "TEMP'D" --
- RES"D'EOR 4050-4pT" . =
12. RES'D FOR 4050 "p2" --

AUX. CONNS. ASSIGNMENT FOR 4050 KEYBOARD

PIN SIGNAL

1 +5V RETURN
2 +UNIQUE

3 +NEVER

4 +ALWAYS

4N+1 CONTROL VOLTAGE VOICE N
4N+2 GATE VOICE N
4N+3 LAMP VOICE N
4N+4 +0FF VOICE N

4 3
8
uE
J6- 15
gl g
24 23

14 13
18,17

Gime
bisf 0 -
vl L

g2 2]

RED 166G
GREEN
GREEN
BLACK

YELLOW

YELLOW
VIOLET
GRAY
WHITE

AUX. CONNS. (4)

COLOR #2

CONTINUE SAME ORDER INTO SECOND CONNECTOR, SKIPPING PINS 1-4.
RIGHTMOST CONNEGTOR IS LOW ORDER VOICES, NEXT ‘TO RIGHTMOST

IS HIGH ORDER.

AUX. CONNS. ‘ALSO USED FOR INTERCABINET FIRM-WIRE.:ALL.PINS UNCOMMITTED.

Eu Systems 3 Jan 75
Doc #2905-011-001
Assemb1y - 2905

Power Supply
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PROSK  JrorltiECTOR LARGE (d- v

=
i , v OnR BRACKET (47 “NOY)  MOUNTING SRKTS
KEYBOARD (JU_Zm..lﬂ BOTTOM VIEW (4060 ONLY)  SMALL (W-S)
S ™ Ay, VTG BRKT
* * % | i o x 1 k-1 1 1 [.*
\ ) (IR I B N |
-~ 5 s c
@ mnw,_owm:wmvmiw bx>/g WOOD SCREWS
(+PKBsK ONLY: (w-24)
# WNDICATES #8 MANGER BOLTS (W-21) [ SHapep: BFER T= SR
(14 PLACES) CUT OuT \f EAPFATAPTEX
To RE INSTALLED)
¢ ¥
I S .
* ¥ # ﬂ
o> Sle (w-24)
WOLD SCETNS
* *. g - _MI.M (2 arpnmmm
% 2
g _ _\ e 1
LOCATE HOLES WITH BOTTOM PANEL AND KEYBOARD PANEL (WITH S e
T N KRET) . y .
S MOUNTING BRACKET)'IN PLACE TC MOUNTING BRACKETS
(2 PLACES)

ROTTOM PANEL WITH CIRCUIT BOARD AND MANUAL
CRWIT BOARD(S) BN >

11 []
RUBBER FEET 4 b } RUBBER FEET T) SYSTEMS[28 QUL =0
3 PLACES 4-40 x /4 BINDER BOLTS 3 PLACES DWN &2, i
READ SCREWS WITH #8 SHEET Doc & H00C -0l-00+
4 PLACES KYBD METAL SCREW ASSEME LY — KEYBORLD
% PLAS A PLALES CRE MET




£

L d

v/ocr

li] TO KEYBOARD

ot
ST 13 WIRES I&" SOLDERED TO
e, CIRCUIT BOARD.
ot}
e I3 MALE BURNDY PINS IN 24 PIt
TO e— | BURNDY PLUG B2 (TO PANEL)
PANEL $—T—' PER NUMBERS BELOW.

M e e A e

8 WIRES 16" SOLDERED TO CIRCUIT BOARD.
8 FEMALE BURNDY PINS IN BURNDY SOCKET BI (12 PIN)
(TO MOUNTING BRACKET) PER NUMBERS BELQOW.

21 Ghoe Z2 hoaE
BI PIN SOCKET NAME B2 PIN PLUG NAME
[ +15 PED | LOW OCT B
2 D GND GRN 2 RATE e
3 A GND Sl 3 PORT T
Y % ki u 8/R o
5 +5 = 5 +
o - - 6 - SRR
7 cv k2 7 SHAPE WIPER g
3 GATE s 8 SHAPE e
9 TRIG e W q PIV ey
{o] VAR e
I . PRESET B
12 OFFSET S
13 MOD - T

B SYSTEMS [ 10 FEB 70
DWN U3 &
DOC #4000-011-076
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4970-K Firm-wire Patch Cord Assembly Instructions

4910 Firm-wire Patch Cords are designed for interconnecting the firm-wire
("Burndy-pin") connections on the rear of Eu 2000 series modules. Each 4910-K
kit consists of:

Male Burndy pin Connector

Female Burndy pin Connector

=3/4" segments Heat-shrink Tubing

Length of wire (an assortment is generally provided)

— N =

Note that each patch cord has a male end and a female end. We recommend
you solder the male connector to all patch cords before beginning on the female
ends, to prevent making cords with two male ends.

We have standardized on the following color coding convention:

Brown - 6" Red - 12" Orange - 18" Yellow - 24" Green - 30" Blue - 36"

In general, we have found the shorter lengths to be more commonly used.

. To assemble patch cords, begin by selecting wire colors and lengths, and

cutting the appropriate wires. Strip each end 1/4". The make a pin-holder

from a pair of pliers and a rubber band (wrap the rubber band around the handles

to hold the jaws firmly shut). Place a male pin, pin end down, into the pliers,

and heat the pin with the soldering iron. Fi]1 the wire cavity with solder.
~Continue heating the pin, and place the striped wire end into the cavity.

Remove the soldering iron, and insure the wire does not move as the solder

solidifies. A few drops of water applied to the pin speeds cooling.

After completing the male ends, follow a similar proceedure for the female
pins. Be sure not to solder wires into the connector portion of the pin!

Place a 3/4" segment of heat shrink tubing around each pin, and shrink the
tubing. This can be done with any source of flameless heat. A heat gun is ideal,
and we have found a candle to work well if the tubing is kept out of the flame.
A soldering iron also works. Take care not to shrink the tubing onto the male
pin connector portion. '

Your finished patch cord should look 1ike this:

Male Pin Ht. Shk. Tubing Wire Ht. Shk. Tubing Female Pin

s =




12 CONDUCTOR
BACKGROUND
COLOR
BLACK
RED
ORANGE
GREEN
BLUE
WHITE
BLACK
RED
ORANGE
GREEN
BLUE
WHITE

kooowmm-hwr\)-—:%z
=

— el el
N — O

PREPARE CABLE:

6

STANDARD CABLE ASSEMBLY

24 CONDUCTOR

PIN BACKGROUND  STRIPE

#  COLOR COLORS
13 BLACK RED

14 ORANGE RED

15  BLUE RED

16 WHITE RED

17 RED GREEN

18 BLACK  RED,WHITE

19  RED WHITE

20  GREEN WHITE

21 BLUE WHITE

22 WHITE BLACK,RED
23 RED BLACK,WHITE
24 GREEN BLACK,WHITE

CUT EXTRA WIRE (ORANGE BACKGROUND, GREEN STRIPE)

STANDARD CABLE
LENGTH IS 3 FT.

CABLE WITH BURNDY BLOCK AND
ONE SECTION OF HOOD:

STRIPE PIN  BACKGROUND  STRIPE
COLOR # COLOR COLORS
1 BLACK
2 RED
3 ORANGE
4 GREEN
5 BLUE
6 WHITE
WHITE 7 BLACK WHITE
BLACK 8 RED BLACK
BLACK 9 ORANGE BLACK
BLACK 10 GREEN BLACK
BLACK 11 BLUE BLACK
BLACK 12 WHITE BLACK
—¥ Fﬁ‘ STRIP WIRES 1/8", AND
CRIMP MALE BURNDY PINS.
REMOVE
SHEATH

1-1/4" ON 24 CONDUCTOR

7/8" ON 12 CONDUCTOR é)

SHEATH EXTENDS
INTO HOOD.

CABLE WITH BOTH SECTIONS OF HOOD:

//

TWO STANDARD TIE-
OR ONE HEAVY-DUTY TIE-WRAP

 SeTaa———

WRAPS

TN

AN

‘“""_L;;*q_;__;ij>
RECESSED END
OF BURNDY BLOCK

Eu SYSTEMS 7 0CT 1975
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DOC # 4920-011-001
ASSEMBLY INSTRUCTIONS

12 & 24 CONDUCTOR CABLES
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