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ABOUT THIS MANUAL 
 

This manual is an instruction and users manual for the Euro-Serge Modular 
Synthesizer. It is intended to serve two purposes: 

 
1. A self-tutorial instruction manual for those who have never used a 
synthesizer before and for those who have used a synthesizer, but not a 
Euro-Serge, before. 

 
2. A User's Reference Manual and Guide that provides information on how to 
use each module, how to interconnect modules to produce certain effects and 
how to interconnect the Euro-Serge with other devices.  
 
This manual is arranged into the following sections:  
 

 
The Introduction 

 
Self-Teaching Patches #1 

 
The Theory of Electronic Music 

 
Self-Teaching Patches #2 

 
System Modules 

 
So What Does It Sound Like? 

 
Euro-Serge Catalogue 

 
Appendices 

 
If you have never used a synthesizer before it is strongly suggested that you 
read ‘The Introduction’ and ‘Self-Teaching Patches #1’ sections, working out 
the patches as you go. If you are confused at this point, don't worry, keep 
going. These exercises will give you the basis for understanding the 
explanations in subsequent chapters.  
 
If you have used a synthesizer, but not a Euro-Serge, the patches worked 
through in ‘Self-Teaching Patches #2’ provide a good working knowledge of 
the basic modules of the Euro-Serge. If you are already familiar with the 
Serge/Euro-Serge system, specific information on the different modules and 
how to patch them together can be found in the sections ‘Self-Teaching 
Patches #2 and ‘System Modules.  

http://www.elby-designs.com/webtek/euro-serge/documentation/book_1.pdf
http://www.elby-designs.com/webtek/euro-serge/documentation/book_2.pdf
http://www.elby-designs.com/webtek/euro-serge/documentation/book_3.pdf
http://www.elby-designs.com/webtek/euro-serge/documentation/book_4.pdf
http://www.elby-designs.com/webtek/euro-serge/documentation/book_5.pdf
http://www.elby-designs.com/webtek/euro-serge/documentation/book_6.pdf
http://www.elby-designs.com/webtek/euro-serge/documentation/book_7.pdf
http://www.elby-designs.com/webtek/euro-serge/documentation/book_8.pdf
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For information on interfacing to other equipment, refer to the Appendices.  
 
This manual refers to the 4mm version of the Euro-Serge modules as this 
affords the user the best Serge experience. 4mm connectors are also more 
robust and offer a more reliable connection. 
 
However, all of these modules are available with 3.5mm jacks and are 
identical in appearance to the 4mm versions. 
 
Most banana patch cables are stackable, while most 3.5mm 
cables are not. If you are using non-stackable cables, a multiple 
jack module such as our ASM324 Xpander will be required. 
 

 

 
 
 
 
 

Figure 1.1 A StackCable 3.5mm stackable patch lead 
                                                                                                     

Figure 1.2 
 
When referring to controls on modules such as pots or jacks we will enclose 
the ‘name’ or ‘label’ for that item in square braces, for example [RISE] and 
[VC IN]. 
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FOREWORD by Serge Tcherepnin 

 
The main difference between Moog, Buchla, ARP, Roland, Oberheim, 
Sequential Circuits, EMS and the like, and the Serge, is in the intent.  Moog 
and co. designed their electronics to fit a simple concept of what makes 
musical sounds - pitch, duration, amplitude envelope, timbre.   Their 
electronics had, as a primary goal, control of these basic features of musical 
sound.    
 
When it I was my turn, I was far more interested in the electronics of modules 
than to any sort of idea about making musical sound.  In 1965, for example, I 
was taking Japanese transistor radios and attaching capacitors, photo-cells, 
finger resistive pads, to as many of the sensitive solder traces as I could 
discover that made howling, squealing, clicking sounds out of the Transistor 
radio's speaker.  I made several of these early "synthesizers"  using ultra mini 
banana jacks and patch cords with which to patch external components, and 
sent a few to my brother who made music with them!   
 
Later upon my return to the US, I fell in with a group of artists at Yale named 
"Pulsa" who had designed a sort of audio synthesizer around RTL logic ICs. 
This was a raucous synthesizer, featuring mostly square waves and no filters, 
not really "musical' in the sense that Moog and co. meant, yet it was a joy, a 
harbinger of what I would later want to do, free the electronics so that it could 
speak for itself rather than be enslaved to pre-conceived concepts of what 
musical sounds are like.   
 
Shortly after, in 1968, I fell in with Mort Subotnick who had a Series 100 
Buchla.  The Buchla's modules made me realise how much more interesting 
his modules would be, if he had made available to the user the "hidden" sub-
functions making up a module.  In a sense, dissecting a Buchla module, I 
could do the same stuff I did with a Japanese transistor radio.   
 
This was the guiding principle of the early Serge: 
make available electronic functions that are interesting 
in themselves, though seemingly "un-musical".  Thus 
modules like the positive slew, negative slew, peak 
and trough, comparators, processors and wave 

shapers, etc. came into existence.   
 

Serge Tcherepnin 
 
 

  



INTRODUCTION 

6 of 262 

INTRODUCTION 
 
A SYNTHESIZER is a musical instrument, which means that it is a tool for 
making music. With any tool there are two things to learn: what it is that is 
being made AND how to use the tool to help in its making. In this case you 
have to learn about the structure and the nature of the music you are making, 
whether it be electronic, rock, jazz, classical or what-have-you, AND how to 
use a synthesizer. However, these two things, the music and the instrument, 
are highly inter-related. Take the piano for instance, which would not have 
been developed unless there already existed a certain kind of music (chordal, 
many voiced). And yet, once developed, the piano changed the kind of music 
written and played. It is unlikely that Rags would have been developed if 
there had been no piano.  
 
The same is true for the synthesizer. It was developed originally in the Sixties 
as a response to certain kinds of music that was already being written and 
played (tape collage, 'classical electronic' and certain kinds of jazz), yet it 
soon changed the music for which it was built. Before long it found its way 
into other kinds of music, such as pop and rock. So of course each of these 
kinds of music changed the synthesizer as well. There is now, for instance, a 
'phaser' available on most synthesizers - a device that electronically 
duplicates certain rock and roll recording techniques.  
 
All of this is to say that a synthesizer is best understood within the context of 
the music in which it is to be played. A good way to learn about synthesizers 
is to listen to records and tapes of other synthesizer players, to go to concerts 
of electronic music and to read books available on the subject. In the 
beginning imitation is a good idea so that one can learn what is considered 
good standard practice, what is fresh and new, and what is a cliché.  
 
The Voltage Controlled Modular Electronic Music Synthesizer (the 
instrument's full name) exists in two worlds at the same time: the world of 
electronics and the world of sound. Although the objective is to produce 
music, a little of both these worlds must be conquered to be able to use the 
synthesizer to its full potential. This is because, as will be explained in more 
detail later, the synthesizer is not really one instrument, but rather, an 
assembly of smaller ones (modules) which can be hooked together (patched) 
to create many different larger instruments. The synthesizer player really is, in 
part, an instrument builder, and just as an electronic organ designer must 
know something about electronics, acoustics and music, so must a good 
synthesizer player.  
However, you do not need to know much about either electronics or acoustics 
to use the synthesizer to make good music. The synthesizer itself is an 
excellent teacher of both simple acoustics and elementary electronics.  
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Figure 1.3 - A Starter Euro-Serge System 
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AMP AND SPEAKER 
 
The Euro-Serge System does not contain its own amplifier or speaker so it 
must be connected to such a system to hear any sound. Below are the most 
common systems and where the Euro-Serge connects to them.  
 
STEREO COMPONENT SYSTEM 

 
Figure 1.4 

 
This is, probably, the most common home stereo system (though sometimes 
the preamplifier and amplifier are integrated into a single larger component).  
 
The Euro-Serge should be connected to the AUX-IN inputs (or any other 
suitable LINE LEVEL input) at the back of the preamplifier. The Euro-Serge 
can be thought of as another component, comparable in level to that of a reel-
to-reel tape recorder, MP3 player or CD player. Remember to have both 
speakers hooked up and to switch the controls on the front of the preamplifier 
to AUX-IN. Keep the volume down until you have a good sense of the 
loudness of the Euro-Serge so that you don't overdrive your speakers. Most 
speakers are built for classical music sound spectra.  
 
Synthesizers are able to produce sounds that have far more energy in the 
'high' end and can damage speakers if care is not taken. If there is a 
headphone output you can use it to listen to the Euro-Serge without the 
speakers. Since it is 'stereo' you can listen to two voices separately by 
connecting one voice to the left AUX-IN and one to the right AUX-IN.  
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POWER AMPLIFIER 

 
Figure 1.5 

 
Sometimes in a studio situation the Euro-Serge will be directly connected to a 
power amplifier. This is not recommended for home use. When this 
configuration is used, the only controls for the volume are on the Euro-Serge 
itself so it is important that they be kept at appropriate levels so as not to 
damage the speakers.  
 
STAGE AMPLIFIER/SPEAKER (ROCK AND ROLL AMPLIFIER)  

 
Figure 1.6 

 
If you are using a stage or ‘rock and roll’ type amplifier/speaker the Euro-
Serge should be plugged Into the HI-Level or Line Level input.  
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CONNECTING CORDS 
 
Cords are used to connect between the various modules on the synthesizer, 
and also to connect the Euro-Serge to other electronic devices. Every 
connector on the end of a cord or on a device has both a Type and a Gender, 
(male or female). Only connectors of the same type and of opposite gender 
can be connected together. Below are the connectors commonly found in 
electronic sound equipment.  
 
THE AC CONNECTOR  

 
Figure 1.7 

 
This is the 'power' plug and is used, almost exclusively, to get 120/240 volt 
AC current out of the wall. If your equipment is not working the first thing to 
check is whether everything is plugged in. Many AC power plugs have a third 
prong. This is the ground connection. Unfortunately not all AC jacks have a 
hole to accommodate this prong so an AC adaptor must be used. However in 
most cases grounding is not required.  
 
Another problem that arises with AC connectors is that you usually end up 
with far more males than females. One solution to this is a power-board which 
accepts a number of plugs and also has the advantage of allowing the user to 
turn everything off at once. Most power-boards also have a fuse which can 
protect your system from damage. If nothing goes on at all, check to see that 
the fuse is still good.  
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Figure 1.8 – A Switched Power Board 

 
THE RCA OR PHONO CONNECTOR  
 
 
 
 
 
 
 

Figure 1.9 – RCA Male (left) and Female (right) Connectors 
 
The jacks on the back of most home stereo systems are RCA female. Note 
that the males of this species have little skirts around them that grip the 
outside of the females, make sure that these grip tightly by bending in these 
skirts just slightly. The skirt is the 'ground' while the pin in the centre is 'hot' 
and carries the signal. Since they are often used in stereo situations, they 
often come in a joined pair. When using such a pair make sure that the 
correct ends are used.  
 
THE  PHONE CONNECTOR  (Audio) 

 
These are the plugs that are found on the 
end of guitar cords and the jacks that are 
found on the front of rock amps, (They are 
also the jacks found in old-fashioned 
phone systems and hence their name).  
 
 

Figure 1.10 3.5mm (top) and 6.35mm (bottom) jack plugs 
There are two sizes in common use:- 
 

1. 1/4" (6.35mm) is the original size. These are commonly used for 
headphones, guitar leads, line-level audio and are used in many of the 
larger 5U format modular systems (bottom of the picture) 



INTRODUCTION 

12 of 262 

2. 3.5mm (1/8") is the smaller mini-jack which in recent times has become 
the replacement 'phone' connector for portable devices. These are 
commonly used in 3U format modular systems and on the output 
modules of Euro-Serge systems (top of the picture) 

 
The shaft of the plug is divided by a narrow insulator 
band. The smaller section of the shaft ('tip') is the 
signal, or 'hot', while the larger section ('sleeve') is 
ground.  
 
A stereo version is also available with two insulating 
bands on its shaft. In the stereo version, the smaller 
two segments carry the signal, while the larger section 
is ground.  
                                                                             Figure 1.11 Stereo jack plugs 
 
The stereo phone will only work when used with a jack made to handle this 
type of plug. Typically an instrument input is mono, while a headphone out is 
stereo.                                                
 
4MM (BANANA) CONNECTORS  
 
Within the Euro-Serge system almost all patching and 
connecting is done with banana plugs, which are so 
named because of their curious shape. These 
connectors are not grounded or 'shielded', that is, 
there is no wrapping of wire mesh around the central 
wire.                                                                                  Figure 1.12 
 
The cords are usually colour-coded by length. In the Euro-Serge system we 
have the following cords:- 
 
 

 
BLACK 

 
YELLOW 

 
GREEN 

 
RED 

 
BLUE 

15cm 30cm 60cm 90cm 120cm 

 
Figure 1.13 ELBY Design 4mm Patch Leads   
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BARE WIRE 
 
This type of connection is usually only found between amplifier and speaker. 
Always make sure that the speakers are connected to the amplifier before 
turning the amplifier on. If the system is a stereo system, make sure that 
'phase' is maintained by connecting both speakers identically. One of the 
strands is marked to make this simpler.  
                                                         
 
 
 
 
 

 
 
 

Figure 1.14 
 
CANNON (XLR) CONNECTORS  
 
The cannon connector is most often found on microphone cords. It is a 
'balanced' connector with two signal lines and a ground.  
 
Note that the male's prongs are within a skirt and that this should not be 
confused with a female connector.      
 

  

Figure 1.15 - Female Inline Plug (left) and Male Panel Socket (right) 
 
The cannon connector clasps shut and a button or lever must be pressed to 
disconnect them.  
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CINCH-JONES  
 
Often found on power supplies, speaker wires and trigger cables because of 
its inability to be connected backwards. This type of connector is used for 
wires that need to be connected and disconnected frequently.  
 
 
 
 
 
 
 
 
 
    

Figure 1.17 – Female Inline Socket (left) and Male Inline Plug (right) 
 
MTA (MOLEX) CONNECTORS  
 
MTA (mass termination assemblies) are a type of connector that is usually 
used for internal connections since they are not frequently disconnected. In 
the larger 4U and 5U formats the larger 0.156" version are commonly used 
while in smaller systems the smaller 0.1" versions are common.  
 
  

 
 
 
 
 
 
 
 
 

Figure 1.18 
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ADAPTORS  
 
At times it will be necessary to patch between a jack of one type and a jack of 
another type. There are two ways to solve this problem. The first is with a 
cord with two different kinds of plugs on the ends, and the second is with an 
adaptor.  
 
Cords with two different plugs can be purchased or can be assembled without 
much skill. When making such cords be sure that the grounds of the two 
plugs are connected together and the signal parts of the plugs are connected 
together.  
 

 
 
 
 
 
 
 
 

Figure 1.19 – A Typical Adaptor Cord 
 
Perhaps the most common way of dealing with the problem is with adaptor 
plugs. These are small devices with a plug of one type on one side and a 
socket of another type on the other side.  
 
 
 
 
 
 
 
 

Figure 1.20 - A 3.5mm (socket) to 6.35mm (barrel) Adaptor 
 
When purchasing or asking for an adaptor be sure to specify not only the type 
of jack/plug needed, but also the gender.  
 
While it is possible to stack one adaptor on another, or to place them in 
elaborate combinations with various kinds of cords, it is wise to remember 
that the more connections one has the more likely something will go wrong. In 
fact, this problem is so common that if no sound is coming out of your system, 
right after checking to make sure that everything is plugged in, check the 
adaptors.  
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In the long run it is worthwhile to purchase the correct cords and adaptors for 
the job. You will find that they are easy to lose and a box for them comes in 
handy. You lay also find that you lose fewer of them if you can mark them in 
sole personal fashion.  

 
DC POWER CONNECTORS 
 
There are two styles of DC Power connector in common use in the modular 
synthesizer world being the barrel connector and what is often referred to as 
a MIC connector. The Barrel Connector is a 2-pin connector and commonly 
found on external power supplies used to get power from the mains in to your 
system. The MIC connector comes in a range of multi-pin configurations with 
2-, 3- and 4-pin found in regular use. 
 

 
 

 
Figure 1.21 – Barrel Plug (female - left) and Socket (male - right) 

 

 
 

 
Figure 1.22 – MIC Plug (female – left) and Socket (male – right) 
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DIN CONNECTOR 
 
This connector is the standard connector for MIDI, a standard that describes 
a communication protocol, digital interface and electrical connectors that 
connect a wide variety of electronic musical instruments.  
 

  
 

Figure 1.23 – DIN Plug (male – left) and Socket (female – right)  
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THE ADVANTAGES OF BANANA JACKS AND PATCH CORDS 
 
One request often received from people who have not had "hands on" 
experience with 4mm systems (Serge, Cat Girl Synth for example) is to 
replace the banana jacks with other types of jack, specifically, 3.5mm mini-
jacks. Usually the person is worried about patch incompatibility with other 
equipment, or is just used to a particular type of patch cord. 
 
One of the advantages of banana jacks is that they never, specifically, require 
the use of "multiples". Since the patch cords are stackable, a single output 
can be sent to a number of input jacks without needing a special multiple-jack 
adaptor. This is especially important in the Euro-Serge synthesizer since 
there are a lot patchable functions and sub-functions. If you look closely at 
the modules, you will notice a lot of jacks. While not every jack will be used in 
every patch, patches in the system tend to get a little more complex than 
other systems which have more limited module functions. 
 
Another advantage of the banana patch cord system is the superior reliability 
of the moulded banana patch cords and the design of the plug and socket. 
You are always assured of a firm contact to the jack..... There is a large are of 
contact from plug to jack, providing a positive mechanical connection. The 
cords themselves are colour-coded according to length so finding the right 
length patch cord is easy. Also, the heavily insulated wire used on the banana 
patch cords make them less tangle-prone than the other types of wire.  
 
The banana patch cords are single-wire (but multiple strands) and 
unshielded. This is fine in a Euro-Serge synthesizer since all output 
impedances are very low, and the distance between patch points is usually 
quite short.  
 
Most Euro-Serge modules designed for connecting to the ‘outside world’ will 
usually have alternative types of audio connectors such as mini-jacks, RCA, 
XLR and 1/4" phone jacks. 
 
When patching between modules across different systems that use different 
connectors (typically 3.5mm and 6.35mm jacks) it is best to have a multiple 
jack connector such as our ASM324 Xpander (this is suitable for banana-
3.5mm conversion, or other adaptors for other styles of connector. This 
allows the use of banana patch cords within the Euro-Serge synthesizer, yet 
allows easy hook-up to other gear with no new cables or expensive (and 
troublesome) inline adaptors required.  
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THE EURO-SERGE SYSTEM 
 
While the Euro-Serge may look like a single machine, it is actually a collection 
of much smaller devices or, as they shall be called from now on, MODULES. 
This explains the word Modular in the full title: Voltage Controlled Modular 
Electronic Music Synthesizer. Except for the internal power supply wires 
which supply them with the power necessary to operate, each module is 
COMPLETELY independent. They are no more interdependent than your TV 
and your toaster are when plugged into the same AC wall socket. Unless 
hooked together with PATCH cords these modules remain independent and 
can be used separately. But the real interest of the synthesizer lies in hooking 
these modules together.  
 
Unlike the original Serge System, each module in the Euro-Serge is 
physically independent allowing the user total control of what modules are 
used and where they go. Out of necessity due to space constraints, some of 
the Serge Modules are broken in to individual modules. An example is the 
Wave Multipliers (VCM) which is now 3 separate modules in the Euro-Serge.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.24 - A typical Euro-Serge module 

 
In  general,  most  Euro-Serge  modules  are  not very deep (typically  no 
more  than 60mm)  allowing them  to  be  installed into  shallow  cases 
(sometimes referred to as skiffs). These shallow systems are more easily 
transported. 
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Figure 1.25 - Behind a typical Euro-Serge module. 
 
Learning about a synthesizer is learning about what each module does 
separately and what they do when all hooked together. 
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CONNECTING THE EURO-SERGE TO 
SPEAKERS/AMP 

 
In all Euro-Serge systems there is at least one module whose function is to 
connect the Euro-Serge to the amp/speaker system. These are called 'output 
modules' because they take the signals from the Euro-Serge and OUTPUT 
them to the speaker and amps. Output modules have inputs that accept 
banana plugs from the other modules on the Euro-Serge and have either 
mini-phone, phone, XLR or RCA outputs. These non-banana connectors can 
go directly to the amp/speaker system. Below are diagrams of the various 
modules that serve this function. Each diagram is labelled to show where to 
'input' into the module and where to take the 'output' from. The output cord 
goes to the amp/speaker system. Under each diagram are instructions for 
setting the dials or POTS (short for potentiometer) on the module. It is 
important that these instructions be followed at this point. In particular, no 
cords other than those listed should be patched to the output module. In the 
following section this module is referred to as the Output Module.  
 

Figure 1.23 - Euro-Serge 'Output Modules'  
 
If the Euro-Serge is not already on, flick the power switch ON now. The amp 
should be turned all the way down.  
 
You are now ready to make your first electronic sound, which will also test 
whether all the inter-connections so far are good.  
 

After the sound, the theory............
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Chapter 2 
Self-Teaching Patches #1 
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MAKING SOUNDS KNOWING NOTHING 

 

1.1 Locate an ES20 VCO, ASM325 VCO 2 or an ASM321 BASIC VCO on 
the Euro-Serge. Both of these modules are oscillators. All identically labelled 
modules are identical and interchangeable, so that if a system contains more 
than one of these modules any of them will do. For brevity these modules will 
be referred to as "VCO". 

 
Figure 2.1.1 

 
In the following discussion the ASM321 will be used  as the example 
oscillator module, though the ES20 can be substituted as in the above 
diagram in most of the following discussions (the ES20 does not have a 
1V/OCTAVE input but can be calibrated to give this response). 
 
1.2 It should be noted that all of the jacks on the VCO, though of different 
colours, are the same type. The Euro-Serge system recommends and 
promotes the use of the 4mm banana connector as used on the original 
Serge system although 3.5mm jacks can be fitted if preferred. This means 
that only one kind of plug is needed to patch from anything to anything else: a 
banana to banana cord. This kind of cord, since it is the primary cord for 
patching various modules together, we will simply call a PATCH CORD.                                            

Figure 2.1.2 - 4mm Patch Cord 
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1.3 At the bottom of the VCO is the output section with jacks for several 
outputs. Take one end of a patch cord and insert its plug in to the jack 
labelled [SAW]. The other end of the cord should be inserted into the [IN] jack 
of the output module. Make sure that the volume control on your amp is all 
the way down. 
 
In the above diagram, and all subsequent diagrams in this section, a patch 
cord will be shown by a thick line drawn between the appropriate jacks on the 
modules. The output module will be shown as a square with the input labelled 
[IN]. The amplifier/speaker is shown by a small speaker. 
 
1.4 On the VCO you will find pots that are labelled [PITCH], [COARSE 
TUNE], [FINE TUNE] or [FREQUENCY] (pot is the name given to all knobs 
on synthesizers because beneath the faceplate the knob turns a 
potentiometer) and hereafter will be referred to as the [PITCH] pot. Turn this 
pot so that its pointer is set to '4'. 
 
1.5 There should be no sound from your speakers until, slowly, you turn up 
the volume on your amp. You should hear a buzz. Set the volume on the amp 
so the sound is at a comfortable level. Try moving the [PITCH] pot back and 
forth. You should hear a whining sound that moves up and down not unlike 
the sound of a police siren. The further the [PITCH] pot is turned clockwise 
the higher the sound becomes; the further counter-clockwise, the lower the 
sound. 
 
If all is working then skip the next page  
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TROUBLESHOOTING 
 
IF YOU HEAR NO SOUND, then it is time to "troubleshoot" that is, to look for 
the problem and fix it. This should be done as methodically as possible and 
with as cool a head as you are able to muster. Things go wrong for the best 
engineers learning how to troubleshoot is just another, and rather important, 
thing to learn about synthesizer playing. Below are some elementary 
troubleshooting steps if no sound is heard: 
 

A. Check to see that the amp, pre-amp and Euro-Serge system are all 
plugged into an AC outlet and that each device is turned on. All the 
modules on the Euro-Serge are turned on by the single master switch. 
If there is an ES28 TOUCH SEQUENCERPAD or ES25 TOUCH 
KEYBOARD in the system, one of the led lights should be on. 

B. Visually check that everything is patched correctly together. The [SAW-
AC] output of the VCO to the output module. The output module to the 
amp. The amp to the speaker. 

C. Check that the VCO's [PITCH] pot is set to '4'. 
D. Check the settings on your output module against the settings listed. 
E. Check to see that all the settings on your pre-amp are correct. It should 

be set to AUX if the synthesizer is patched into AUX. The tape monitor 
switch, if present, should be off. Try unplugging the cord that goes to 
the amp from the output module and touching the disconnected end 
with your finger. If the amp and speaker are set up properly you should 
hear a buzz or hum. 

F. If all else fails try switching patch cords. It would not be the first time 
that a patch cord or adaptor was broken. Try a different VCO. 

 
Now that you have the first PATCH working there are a few things you can 
try:................... 
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BACK ON THE ROAD AGAIN 
 
1.6 Try turning the [PITCH] pot as far left as it will go. At some point it will 
start to become a series of clicks. They try turning it as far to the right as it will 
go. The pitch will get higher until it is barely within the human range of 
hearing. Try turning the pot labelled [FINE] or [FINE TUNE]. Like the [PITCH] 
pot it alters the pitch, but over a much smaller range. 
 
1.7 Unpatch the plug inserted in to the [SAW] output. The sound will suddenly 
stop. Re-patch in to the [SHAPED-AC] or [SINE] output (if using the 
[SPAPED-AC] output set the [WAVESHAPE] knob fully right). You should 
notice a difference in sound quality between these outputs. This quality is 
called "timbre" and is one reason why different instruments playing the same 
pitch can be distinguished. For instance, a piano playing Middle C and a violin 
playing Middle C are distinguished by their timbres. 
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STEP TWO 
 
2.1 On the Euro-Serge system find the module labelled AUDIO MIXER. 

 
Figure 2.2.1 

 
2.2 Patch the [SAW] out of the VCO to [IN 1] of the mixer. Patch the output of 
the mixer to the [IN] of the output module. The pot that is associated with [IN 
1] by a line should be turned fully left. Make sure that the [PITCH] pot on the 
VCO is set as in STEP ONE. 
 
2.3 Slowly turn the pot associated with [IN 1] to the right. The buzzing sound 
heard in STEP ONE should now once again be hard from the speaker, but at 
a softer volume. By turning the mixer pot further and further to the right, the 
sound can be made louder and louder. 

 
Figure 2.2.2 
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2.4 Using a second VCO on the Euro-Serge set up the patch in Figure 2.4.  
 
Using the second VCO's [SHAPED-AC] or [SINE] output to [IN 2] of the 
mixer. Slowly turn its associated pot up.  A second sound being MIXED with 
the first should now be heard. The loudness of the each two sounds can be 
determined by their associated pots on the mixer. Note that you can adjust 
each VCO's pitch separately. 
 
2.5 When a single piano note is struck the sound quickly gets loud and the 
slowly dies out (if the pedal is down). Try getting this effect by turning the 
mixers pot quickly to the right and then slowly back to the left. 
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STEP THREE 
 

 
 

Figure 2.3.1 
 
3.1 Patch the [SAW] output of the VCO in to the [INPUT] of the filter module. 
Patch the [LOWPASS] output of the filter to [IN 1] of the mixer. Set the pot 
associated with the filter [INPUT] fully left. 
 
3.2 Turn the [PITCH] of the VCO to about '2', which will produce a fairly low 
sound. The [IN 1] pot of the mixer should be at the level that it had been 
adjusted to in the previous step. 
 
3.3 Turn the [FREQUENCY] pot on the filter all the way right. You should 
hear a buzz similar to the one in the previous steps. 
 
3.4 Slowly turn the [FREQUENCY] pot on the filter to the left. The sound 
should get softer and softer and finally disappear. However, it will get softer in 
a different manner than when the mixers pots were tuned down. This time, 
the sound seems to get more and more muffled. The high buzz in the sound 
disappears first, and then the rest of the sound.  
 
Try VCO's set to different frequencies, different outputs of VCO's, and a mixer 
output. When listening to these sounds start with the filters [FREQUENCY] 
pot set full right in order to hear the full sound before filtering it. 
 
3.5 Try the same patch but using the [BANDPASS] output of the filter. Then 
try the [HIGHPASS] output of the filter, but start with the [FREQUENCY] pot 
fully left. 
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3.6 It should be clear that there are a lot more pots to turn and adjust than 
there are hands to turn them. It should also be clear that the sounds so far 
produced are still very simple and hardly music. These two problems are 
attacked in STEP FOUR. 
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STEP FOUR 
 
Certain things about STEP THREE can easily be said. The pitch pots on the 
VCO controlled how high or low the frequency of the sound would be, while 
the gain pots on the mixer controlled how loud or soft the sound would be. 
The filter controlled certain aspects of the timbre or quality of the sound. 
 
Loudness, Pitch and Timbre are all components of a single sound. Even in 
traditional scores these three "parameters" are notated. 
 

 
 

Figure 2.4.1 
 
4.1 Set up the patch in Figure 2.4.1 
 
4.2 On VCO #2 set [PITCH] fully left. Set the associated [INPUT] pot on the 
filter to '8'. 
 
4.3 Set the [PITCH] pot of VCO #1 to about '2'; set the [IN 1] pot on the mixer 
to a comfortable volume. Set the [FREQUENCY] pot on the VCF fully right. 
The pitch of the output will start to rise, getting higher and higher. It might so 
high that you will not be able to hear it. Then suddenly the sound will drop to 
a very low sound and start rising again. It is JUST AS IF you were turning the 
pitch pot of the VCO slowly to the right and then suddenly, fast as lightning, 
turning it fully left. 
 
4.4 Slowly turn the [PITCH] pot on VCO #2 to the right. As you do this the 
speed at which the pitch rises should increase. As this rising and falling 
accelerates to more than once a second, the ear starts to hear it as a 
constant wavering sound. When it approaches 20 times per second, the ear 
no longer distinguishes individual sweeps (though they are still happening), 
but rather hears a new, very low sound as well as some stranger higher 
sounds. Turn the [PITCH] pot on VCO #2 higher and higher listening to 
results as you do so.  
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4.5 Return VCO #1 and VCO #2 to the settings at the beginning of this step. 
Try using the [SHAPED-AC] output (turn [WAVESHAPE] fully to the right) and 
any other wave shape that may be available. When used with the [SHAPED-
AC] output, the sweep is a gentle one both up and back down. 
 
4.6 Reset VCO #1 and VCO #2 to the settings at the beginning of this step. 
Slowly turn the associated filter [INPUT] pot form its '8' setting to its '5' setting. 
The sweep will take as long, but won't get as high or drop as low. At '5' there 
should hardly be any sweep at all. As the pot is turned past '5' to '2' the 
sweep should start heading DOWNWARD, jumping UPWARD just the 
opposite of what it has been doing. 
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STEP FIVE 
 

5.1 Set the patch in the previous step. Set the associated [VC FREQUENCY] 
pot to ‘5’ so that there is almost no sweeping and so that the sound is neither 
muffled nor too soft. The filter [FREQUENCY] pot should be set to about '4'. 
 
5.2 Locate the ES28 Touch Sequencer which is normally at the bottom of the 
synthesizer. 
 
5.3 On the ES28 there are 4 rows and 8 columns of pots. The rows are 
labelled [A] - [D] and the columns are labelled [STEP 1] - [STEP 8]. Set the 
pots in row [A] to 8 different positions - it doesn't matter what positions these 
are so long as they all different. 
 
5.4 To the right of the ES28 is the output section. Patch from [A] to  the 
[1V/OCTAVE] on VCO #1 as in the Figure 2.5.1 below. 
 
5.5 Touch different keypads on the ES34 with your finger, as you do, notice 
that a light on the ES28 goes on in the associated column to the keypad you 
have just touched. The light remains on until you have touched another key, 
so only one light will be on at a time. This light indicates that the column 
above it is activated. The pitch of the sound should change as each keypad is 
touched. 
 
5.6 Turn the pot in the [A] row in the column that is now activated (i.e. has its 
light lit). It should be just like turning the pitch pot of the VCO #1, but by 
REMOTE CONTROL. 
 
 5.7 Try setting the pots in row [A] so that a tune can be played on the 
keypads. 
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Figure 2.5.1 
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STEP SIX 
 
6.1 Just as an oscillator's frequency can made to rise or fall  by remote or 
voltage control (that is without turning that oscillator's pots) there are a 
number of mixers and other modules on the Euro-Serge which can control the 
GAIN of a sound by voltage control. The volume can be increased or 
decreased without turning a pot. In general these modules are called Voltage 
Controlled Amplifiers (VCAs) when they have single inputs or Voltage 
Controlled Mixers when they have more than one input. 
 
6.2 Almost all the output mixers in the Euro-Serge system are voltage 
controllable, meaning that the gain of their inputs can be controlled by a 
voltage coming from another module. Each input to the mixer has one or 
more VC inputs. These will be noted as "VC IN" on the output mixer module. 
 
6.3 Some Euro-Serge systems have independent VCA modules which often 
contain extra features. Patched as another link in the synthesis chain they 
can be used instead of the VC-output mixer to provide voltage controlled 
gain. In the diagrams below the VC-IN is noted on these modules. In the 
patches that follow, the VC-IN will be shown patched to the output mixer, but 
it can refer to these independent VCAs as well. 
 
6.4 In the following patch the VCO which is connected to the VC-IN of the 
mixer should be set with its [PITCH] controls to the left. It will increase and 
decrease the GAIN (loudness) of the sound in the same fashion that it 
controlled the frequency of the other oscillator in the previous patches: 
  
6.5 Try increasing and decreasing the frequency of the controlling VCO. The 
bursts of sound should get faster and slower. Also try using the different 
outputs of the VCO and listen to the different "shapes" of the bursts. This 
shape is called the "Envelope" of the sound. 
 
6.6 On the output section of the ES28 find the jack labelled [GATE] and patch 
it to the [TRIG IN] of the ES114. The [A] output of the SEQ will control the 
frequency of the VCO as in previous patches. The output of the ES114 
should be patched to the VC-IN of the output module. 
 
6.7 In this the ES114 produces a single envelope, unlike the VCO, which 
produces a continuous stream of envelopes. Furthermore it will produce this 
envelope on demand, in this case whenever a key is touched on the ES34. In 
this sense the ES34 is controlling the ES114. The length of the RISE and 
FALL times of the envelope are controlled by the [RISE] and [FALL] pots on 
the ES114. To produce the approximate envelope of a piano set the [RISE] 
pot to '6' and the [FALL] pot to '2'. 
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6.8 It is possible to get a somewhat 'backward' feel to the sound by reversing 
the settings of these two pots. It is also possible to vet very long envelopes or 
envelopes so short that they sound like nothing more than clicks. 
 
6.9 At the back of each plug on the patch cord is another Banana jack. This 
allows you to "stack" the plugs so that you can patch more than one cord 
from a single jack on the Euro-Serge. You should NOT STACK MODULE 
INPUTS, however. In order to combine voltages, a mixer or processor is 
required. If you try to stack at the inputs, you will be connecting the outputs of 
modules directly together. This is the one connection that should always be 
avoided in the synthesizer. 
 
OK, now that we have said this, let's moderate it a little; you should not live in 
total fear of using the system. In every case, modules are protected against 
inadvertent output shorts, but if a lot of outputs are connected together over a 
long period of time, it is possible to an excessive strain on the power supply. 
If you find outputs shorted together accidentally, simply remove them, but get 
in the habit of thinking of "multing" or stacking ONLY outputs whenever you 
are stacking banana cords  

 
Figure 2.6.1 

 
6.10 Stacking cords in this way, patch the output of the ES114 to the [VC-IN] 
of the mixer AND to the [INPUT] of the filter. Set associated pots full right. Set 
the [FREQUENCY] pot of the filter to '2'. 
 
6.11 Tap a key. The sound should now approach very closely the sound of an 
acoustical instrument. Like the oscillator and the mixer, the filter is now being 
controlled. Not only does the sound get softer and softer as it dies away (from 
the action of the mixer), but it should sound as if it is being damped, or losing 
its 'highs" as time progresses. This is what happens when a piano note is 
struck 
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6.12 In the following patch all remains the same as the above patch except 
that [GATE] is now connected to the [INPUT] jack of the ES114. 

 
Figure 2.6.2 

 
What has been added here is the ability to hold or sustain a sound by keeping 
one's finger on the keyboard. The RISE will begin as soon as the key is 
touched, but the FALL won't begin until the finger is released. 
 

 
Figure 2.6.3 
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STEP SEVEN 
 

 
 

Figure 2.7.1 
 
7.1 Using a second ES114, which will be referred to as ES114 #2, patch from 
the [END] jack to the [TRIGGER] jack of ES114 #2. This will be the first time 
that you patch between two jacks of the same module. 
 
7.2 Using the LED light on ES114 #2 as a guide, set the [RISE] and [FALL] 
pots of ES114 #2 so that the light flashes about once per second or even 
slightly slower. 
 
7.3 Remove the cord from [GATE] on the ES28 to [TRIGGER IN] of ES114 
#1 and patch it from [END] of ES114 #2 (stacking the plugs) to [TRIGGER IN] 
of ES114 #1. Also stack a patch cord from the [END] of ES114 #2 to the 
[CLOCK] jack on the ES28 (again note that we are stacking at the output. No 
input here has more than one output connected to it, but the [END] output of 
ES114 #2 is stacked to two places, [TRIGGER IN] of ES114 #1 and [CLOCK] 
of the ES28). 
 
7.4 The ES28 should now begin to "sequence" all by itself, stepping through 
its columns as if you were touching one keypad after the other. 
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7.5 Try turning [RISE] and [FALL] of ES114 #2 further and further to the right. 
The ES28 should step even faster. You may have to adjust the [RISE] and 
[FALL] pots on ES114 #1 to the left to keep the sounds from "blurring" 
together. Try turning the pots on ES114 #2 farther and farther to the left to 
make the ES28 step slower. 
 
7.6 The patch that you have now set up is one of the most common patches 
on a synthesizer, yet it is but one of an infinite variety. Other modules may be 
added to this patch that change the timbre, that create complex rhythms, that 
add second, third and fourth voices. From this section it is hoped that you 
have gained some of the sense of the sounds that a synthesizer can create 
and to some degree how it creates them.  
 
In the following section some of the theory of syntheses will be explored.
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Chapter 3 
The Theory of Electronic Music 
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SOUND 
 

Sounds are vibrations of the air caused by vibrating objects. Take a simple 
musical example - the string on a guitar. When it is plucked, it is pulled in one 
direction and released. Because it was under tension from the pulling, it 
snaps back to its original position and, because of its momentum, it keeps 
going through its at-rest position to an opposite state of tension. 

 
Figure 3.1- String Vibration 

 
It proceeds to move back and forth, each time with a little less power, until it 
comes to rest in its original position.  
 

Figure 3.2 - Vibration Decay 

 
Almost all struck or plucked instruments vibrate in some variation of this 
action. When the string is released it pushes the air in front of it causing a 
slight extra compression of the air molecules or, put another way, slightly 
higher pressure. This is called "compression". When the string flicks back, it 
causes a slight vacuum, or low pressure area. This is called "rarefaction". As  

http://www.elby-designs.com/webtek/euro-serge/documentation/string.gif
http://www.elby-designs.com/webtek/euro-serge/documentation/string-decay.gif
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Figure 3.3 - Compression wave 

 
The string vibrates back and forth more and more of these compression and 
rarefaction areas are created. They act like ripples in a pond, spreading out 
quickly and always at the same speed, the speed of sound. 
 

Figure 3.4 - Waves 

 
If you are standing some distance away from the vibrating string when these 
ripples reach you, if there were some way of counting how many waves occur 
per second, many things could be told about the string itself! For one thing, 
because the speed of sound is constant, you would know how many times 
the string vibrates in a second. This number is called the FREQUENCY of a 
sound. The second thing you would want to determine is how strong the 
ripples are, and that is, how compressed the compression wave is and how 
vacuous the rarefaction wave is. This strength is called the AMPLITUDE of 
the wave.  When working with sound it can also be called the VOLUME or 
LOUDNESS of the sound. The amplitude can tell you one or both of two 
things: how strong the source of vibrations was (i.e. how powerfully it could 
push air around) and/or how far away the source of the vibration is, because 
the amplitude of the ripples decreases with distance. 
 
  

http://www.elby-designs.com/webtek/euro-serge/documentation/ripple.gif
http://www.elby-designs.com/webtek/euro-serge/documentation/compression-wave.gif


THE THEORY OF ELECTRONIC MUSIC 

 

44 of 262 

There are a  number of other things we wish to detect about the sound waves 
that reach us. No object vibrates simply. Each has a characteristic 'waveform' 
that, when perceived, can identify that object. This is called the TIMBRE or 
quality of the sound and is how we distinguish a piano from a violin. We 
would want to detect these variations and have a sense of where the sound is 
coming from. 
 
We perceive these complex waves with our ears. We hear different 
frequencies as different PITCHES and we can hear over the range of about 
20 to 20,000 cycles (vibrations) per second. 
 
We perceive loudness, and remarkably, we can sense the amplitudes of 
rustling leaves or those of a jet plane. The jet produces compressions and 
rarefactions nearly one million times greater than leaves! 
 
Without going in to much detail, this is the way the ear works: the pressure 
inside the human head remains constant (though adjusted to normal pressure 
of the atmosphere of the air). When there are no sound waves in the air, the 
eardrum is at rest between two areas of equal pressure. However, when a 
sound wave ripples past, with its fluctuating bands of high and low pressure, 
the eardrum is pulled slightly outward during a rarefaction wave and pushed 
slightly in by the high pressure part of the wave. This means that the eardrum 
is going in and out at the same rate (with the same frequency) as the original 
sound source. The eardrum's vibrations are transmitted be means of small 
bones to the cochlea, a spiral organ in the inner ear filled with a liquid and 
coated on the inside with millions of small hairs. Each of these hairs is 
connected to a nerve ending through which these signals are sent to the 
brain. 

 
Figure 3.5 - How the ear works 

 
  

http://www.elby-designs.com/webtek/euro-serge/documentation/ear-how.gif
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If we could take a picture of a small section of air through which a sound 
wave is moving, it might look like this:- 

 
Figure 3.6 - Air molecules 

 
In this image each dot represents a few million air molecules, but even with 
this simplification it is a rather clumsy way of describing how a wave 'looks'. 
Here is a better way to describe the "pressure" at each point of the wave:- 

 
Figure 3.7 - Pressure wave 

 
The line Patm is the normal pressure while the wavy line is a graph of the 
pressure of the wave. When the wavy line is above Patm, the pressure is 
greater than normal air pressure, when below Patm, it is less than air 
pressure. 
 
Figure 3.8 shows two sound waves 
drawn using pressure graphs:- 
 
 
 
 
 
 
 
 
                                                                                          Figure 3.8 

http://www.elby-designs.com/webtek/euro-serge/documentation/amplitude.gif
http://www.elby-designs.com/webtek/euro-serge/documentation/air-sound-wave.gif
http://www.elby-designs.com/webtek/euro-serge/documentation/pressure-wave.gif
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The difference between the two waves is that the top one goes further above 
and below the mid-point than the bottom wave. This indicates that its 
amplitude or loudness is greater and is measured from "peak to peak", from 
the top of the highest peak to the bottom of the lowest trough. Below are two 
more waves: 
 

 
Figure 3.9  

 
Notice that in this case the amplitude of the two waves is the same, but that in 
the same length of time there are more excursions up and down in the right 
wave as in the left - that is the right wave has a higher frequency than the left 
wave. If a wave has twice the frequency of another wave, we hear it one 
octave higher. Notice that if the first octave starts out at 80Hz (Hz is the 
symbol for Hertz which is the same as cycles per second), then the next 
octave starts at 160Hz (twice the first), the third octave will start at 320Hz, the 
next at 640Hz, then 1280Hz, 2560Hz and 5120Hz. Whereas the first octave 
had a range of only 160Hz, the top octave had a range of 2560Hz! but to our 
ear/brain  both sound like a single octave. 
 
Figure 3.10 shows some standard wave shapes:- 
 
 
 
 
 
 
 
 
 
 

Figure 3.10 
  

http://www.elby-designs.com/webtek/euro-serge/documentation/frequency.gif
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The SINE and SAWTOOTH are two wave types that you will find on most 
synthesizers. The waves in this drawing have the same frequency and 
amplitude but a different SHAPE. The shape of a wave affects its TIMBRE or 
sound quality. Picture your eardrums being pulled in and out by the waves 
shown above to see the difference in the kind of motion the liquid in the 
cochlea would have. In the real world, of course, nothing can vibrate in quite 
these shapes and if it could, the air cannot ripple in quite this fashion, and if it 
could, the eardrum cannot be moved in precisely this way. But it can all come 
remarkably close. 
 
Below is what the sound waves of a guitar and a cymbal might look like: 
 

Figure 3.11- Guitar - Cymbal 
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VOLTAGE 

 
Voltage can be considered to be electric pressure. By the middle of the 19th 
century, many of the advantages of converting sound waves (rapidly 
changing atmospheric pressure) into voltage were discerned. Primary 
amongst them was that while sound waves died out relatively rapidly, voltage 
waves could be sent thousands of miles over wires, around corners and 
through walls. The main problem was how to convert sound waves in to 
voltage waves and then, after a journey of perhaps a hundred miles, convert 
the voltage waves more or less accurately, back in to sound waves. In other 
words, the problem was the invention of the telephone. 
 
A microphone is a device for converting sound waves in to voltage waves, or 
atmospheric pressure into electric pressure. The simplest microphones have 
a diaphragm which acts much like the eardrum in its response to sound 
waves. It is pushed inwards by a compression wave and pulled outwards by a 
rarefaction wave. The diaphragm is attached to a device which, when it is 
pushed inward creates a positive voltage and when it is pulled outward 
creates a negative voltage. When the diaphragm is at rest, its output is 0 
volts. 

 
Figure 3.12 - The Microphone 

 
Because of this one-to-one correspondence the voltage output of a 
microphone is said to be isomorphic with the sound wave input. 
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Figure 3.13 
 
A speaker is a device that takes a voltage wave and converts it into a sound 
wave. Though there are many kinds of speakers the most common ones work 
by moving a speaker "cone" with an electro-magnet. 
 

Figure 3.14 
 
In this kind of speaker the coil wire attached to the speaker cone sets up 
magnetic fields which push and pull itself in and out from the magnet as the 
voltage changes, thereby pushing and pulling the cone in and out. This 
creates rarefaction and compression waves in front of the cone. The speaker 

http://www.elby-designs.com/webtek/euro-serge/documentation/pressure-wave.gif
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cone, therefore, reproduces the movement of the diaphragm of the 
microphone and in so doing reproduces the original sound wave. 
 

Figure 3.15  

 
It was the ability of such a system to transmit sound over long distances that 
first attracted the attention. It soon became clear that there were other 
advantages. Once the sound wave was converted into a voltage, it was far 
more malleable. It could be amplified, for instance, so that when the speaker 
re-created the sound it could be louder than the sound originally picked up by 
the microphone. 
 
A speaker doesn't know where the voltages it is receiving are coming from. 
Its cone will move in response to any varying voltage. A SYNTHESIZER is a 
device which creates and sculpts voltages of various shapes that, when 
directed to a speaker, create sound that can be used in musical settings. 
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THE DEVELOPMENT OF THE SYNTHESIZER 
 
From the earliest days of electronics, 
there have been various devices to 
create and alter voltages of audio 
frequency. We’ve already discussed 
the amplifier which takes an input of a 
varying voltage and puts out that 
same varying voltage magnified in 
amplitude. Another device is an 
oscillator, which simply puts out a 
varying voltage in a number of simple 
shapes:- 
 
                                                                                 Figure 3.16 
 
A knob, or pot (short for potentiometer, which is the device the knob turns) on 
the front of the oscillator would determine the frequency of these waves, that 
is how often in one second the wave would rise and fall. 
 
The first step towards electronic music was taken when the OUTPUT of the 
oscillator was connected, or PATCHED to the INPUT of the amplifier. The 
OUTPUT of the amplifier was sent to the speaker. 
 

 
Figure 3.17 

 
Note the "block diagram" used above. In this form of notation a block 
indicates an electronic device. The arrow coming out of a device is its output, 
while an arrow going in to a device is its input. An output of one device is 
always the input to another device. The output of a speaker goes to the input 
of the ear. What outputs from your mouth inputs in to someone else's ear. 
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Figure 3.18 – You can’t beat a good ‘chin wag’, people talking face-face 

 
Another device was the mixer, which takes inputs and adds them together to 
produce a single output. Unlike the amplifier the mixer has more than one 
input. 
 

 
Figure 3.19 

 
Still another important device was the filter. A filter is a device that can 
eliminate or accentuate various frequency components of a complex sound. 
For instance it can be used to eliminate all the very high frequency 
components (the hiss) in a sound, by only allowing those frequencies in the 
range of the human voice to pass. A pot on the front of the filter controls 
which frequencies will be attenuated or eliminated. 
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Figure 3.20 

 
There are two problems with this procedure of adding device after device. 
The first was that very quickly there were just physically too many knobs to 
fiddle. The second problem was that knobs couldn't be turned quickly or 
precisely enough. The amplifier could not be turned up and then quickly down 
again fast enough to make the "sound envelope" of a single whack of a drum. 
 
The invention of the tape recorder, just after World War II, solved some of 
these problems. A single sound could be produced electronically, recorded on 
to a short piece of tape, and spliced into another previously made sound and 
so on until a string of sounds had been made. Two of these tapes could be 
mixed together through a mixer and recorded on to a third tape. The speed of 
the tape machines could be varied, and the segments could be reversed or 
even cut to form spliced "envelopes". This was (and still is) a very tedious 
process, but it is a very rich and flexible one. A studio built to be able to 
produce electronic tapes in this way is called a Classical Electronic music 
studio. 
 
The first major improvement in the classical studio came from Columbia 
University where they devised a controller which could set all the dials 
instantaneously from the instructions given on a punched paper tape. 
 
It wasn't until the sixties that the synthesizer as we now know it was designed 
by Don Buchla and Robert Moog by adding Voltage Control to the classical 
studio. 
 
The Voltage Controlled Electronic Music Synthesizer solved both of the two 
major problems of the classical studio by employing voltage Control which 
works in the following manner: 
 
Each device is given a special input called a Control Voltage Input (CV or 
sometimes VC for Voltage Control). This input accepts a voltage such that as 
this voltage increases it is JUST LIKE TURNING UP THE KNOB ON THE 
FRONT OF THE DEVICE. That is, a voltage can be used to CONTROL the 
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device. For instance, in a voltage controlled amplifier, if the voltage at the CV 
input increases, it turns the amplifier up and makes it louder. 
 
NOTE that in these block diagrams, as a matter of convention, the control 
voltage input is on the bottom of the 
device, the "signal" is on the left side 
and the output is on the right side. 
 
In a voltage controlled oscillator, a 
rising voltage at its control voltage 
input would make its frequency rise. 
For each device the control voltage 
affects only the function of that 
device. 
 

                                                             
 
 
 

                                       Figure 3.21 Amplitude and Frequency modulation 
 
Control voltages solved both problems of the classical music studio. With 
enough control voltages you could change all the settings of all your devices. 
And secondly you could change these settings so rapidly as to seem 
instantaneous. You could change the settings very, very  slowly, or you could 
change them at audio frequencies, for instance 500 times per second. When 
a device's settings are changed at those rates, some very strange things 
begin to happen, many of which can be musical. 
 
The only problem left, of course, is where to get all these control voltages. 
This problem is not as great as it seems for a control voltage is identical to 
any other kind of voltage. For instance, we could us an oscillator to control an 
amplifier since the output of that oscillator is a voltage! 
 

 
Figure 3.22  
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In the above example VCO #2 is controlling the amplifier, making the signal 
from VCO #1 louder and softer. 
 
Most of the early synthesizers have two different sets of patch cords, one for 
the control voltages and one for the signals, even though the voltages 
themselves are indistinguishable. The Euro-Serge does not make this 
distinction. 
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THE EURO-SERGE SYSTEM 
 
The Euro-Serge Synthesizer is a Voltage Controlled Modular Music System.  
 
By MODULAR it is meant that it is composed of separate devices of modules 
which must be patched together to produce  complex sound. By Voltage 
Controlled is meant that almost all of these devices can be controlled by a 
voltage as well as by their own pots. By music is meant that the Euro-Serge 
can be used to create complex, ordered sound, and by Synthesizer is meant 
that it needs no other input (though it is able to accept one) and that it can 
create, or synthesize, sound. 
 
There are four basic kinds of modules on the Euro-Serge. Many modules can 
serve more than one of these functions:- 
 

1. SOUND SOURCES. The basic sound source is the oscillator though 
there are others such as white noise. Sounds from the external world, 
as long as the have been converted into appropriate voltages (by the 
use of microphones or pickups for example) can also be used as sound 
sources. Oscillators are completely voltage controllable. 

2. SOUND PROCESSORS. Processors are devices that input one or 
more signals, operate on these signals, and then output a different but 
related signal. Mixers, filters, envelope shapers, amplifiers are all 
processors. Almost all of these devices are voltage controllable. 

3. CONTROL VOLTAGE SOURCES. Control voltage sources are devices 
that are used to create the control voltages which are used to control 
other devices. The keyboard, for instance, puts out a voltage which can 
be used to control the setting of an oscillator. Other devices are 
envelope generators, sequencers, sample/hold devices and envelope 
followers. These devices are voltage controlled themselves, making 
possible complex levels of control. 

4. CONTROL VOLTAGE PROCESSORS. These devices input a control 
voltage, operate on it, and output a related but different voltage. 
Processors and portamentos are examples of these modules. 

 

 Every module has at least one output 

 All processor type modules have at least one input as well as an output 

 Most module share control voltage inputs which control the function of 
the module. These inputs are of two basic types:- 

PROCESSED INPUTS which have a pot associated with the input 
jack that can attenuate, amplify and/or invert the control voltage 
UNPROCESSED CONTROL VOLTAGE INPUTS affect the given 
module in a predetermined way. 

 



THE THEORY OF ELECTRONIC MUSIC 

 

57 of 262 

The jacks on the Euro-Serge are colour coded. This coding scheme makes it 
quicker and easier to identify the 'normal' type of function of the jack. We say 
'normal' because as these are voltages, they can, generally be used 
anywhere. 
 
This scheme is an expansion of the original Serge 3-colour scheme which 
used the 3-colours in the left column and didn’t differentiate between input 
and output. Euro-Serge has added the 2nd column to give this differentiation 
between inputs and outputs within each signal type, while the 3rd column 
provides for identifying a signal that is 'special' for example 'DC SPECIAL' 
could indicate a CV that has a negative voltage extent, or that the signals are 
‘hotter’ than specified in the EuroSynth Specification. 
 

 Full Range 

 Expanded IN-OUT  

 ORIGINAL SERGE  

 INPUT OUTPUT SPECIAL 

AC/Audio 

   

CV 

   

Logic 

   
 

Figure 3.23 - Input/Output Colour Coding Scheme
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STEP ONE 
 

 
 

Figure 4.1.1 
 
NOTE: The output mixer should be set the same as in the First Learning 
Patch. In this section, block diagrams will be used to represent patches. Each 
module is represented as a block. Its signal output is from the right side of the 
block. Signal inputs are shown going into the left side of the block. Control 
voltage inputs go to the bottom of the block, and control voltage outputs are 
shown coming off the top of the block. Each of these inputs/outputs will be 
labelled on the diagram. Any special pot settings necessary to make the 
patch work will be listed below the diagram. On some of the diagrams 
drawings of the waveforms will be drawn next to the appropriate patch cord. 
 
There are three basic oscillators in the Euro-Serge system of which two 
currently are NOT from the Serge Modular System but have been used as 
'nearest direct replacements' for the Serge New Timbral Oscillator (NTO) and 
the Precision VCO (PCO). All these oscillators are identical except for some 
control and output functions unique to each other. This discussion will 
concentrate on the ASM321 BASIC VCO which is a 'suitable replacement' for 
the PCO. 
 
1.1 Set up the above patch on your Euro-Serge. The [SINE] out of the VCO 
(the abbreviation "VCO" will be used from now on to refer to any oscillator) 
should be patched to [IN 1] of the output mixer. 
 
1.2 VCOs produce repetitive varying voltages referred to as "waves". These 
waves are produced in different "wave shapes" of which SINE, SAW, 
TRIANGLE and RECTANGULAR (sometimes called SQUARE) are the most 
common. A VCO can produce these wave shapes at different frequencies. 
The frequency of a wave determines its pitch. The higher the frequency of a 
wave the higher the pitch. The shape of a wave determines its timbre or 
sound quality. Each VCO on the Euro-Serge provides a number of 
simultaneous outputs, all at the same frequency but with different wave 
shapes. 
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Figure 4.1.2 

 
While most VCOs on most synthesizers can produce waves across the entire 
spectrum of human hearing - about 20Hz to 20kHz, some VCOs on the Euro-
Serge synthesizer  can go below this threshold. Waves of these low 
frequencies are useful as control voltages. 
 
1.3 A sine wave is the simplest wave shape. Any wave shape except a sine 
wave can be treated as combination or mix of simpler waveforms. That is, 
ANY wave can be analysed as a mix of sine waves of specific frequencies 
and amplitudes. 
 
1.4 One way of visualising this is with a chart that has audible frequencies 
across the bottom and amplitude on the vertical axis: 

 
Figure 4.1.3 

 
Note that the scale across the bottom is EXPONENTIAL; that is each interval 
marked off is TWICE the frequency of the previous interval even though the 
intervals are of equal lengths. This is the way we hear, with each interval 
having twice the frequency spread of the previous interval (e.g. 20, 4, 80, 
160, 320, 640 ...) and yet these intervals sound identical to our ears/brains. 
The exponential scale controls with a LINEAR scale where each interval is a 
set distance from the previous interval. For instance, a linear scale would 
produce 20, 40, 60, 80, 100, 120, 140... 
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Figure 4.1.4 
 
To notate a sound on this chart, place a vertical line at the point where each 
component sine wave occurs. The height of the line will indicate the relative 
amplitude of the sine wave. This vertical scale is also exponential and is 
measured in Decibels. Though our perception of loudness is not quite this 
simple (we are less sensitive, for instance, to frequencies at the top and 
bottom of the scale), generally speaking, the higher the decibels the louder 
the sound. For instance a pure sine wave with a frequency of 440Hz would be 
shown like this: 
 

 
Figure 4.1.5 

 
1.5 Most sounds, including electronics sounds, are composed of more than 
one sine wave. We now have two ways of picturing a sound, its pressure or 
voltage wave and its sine wave spectrum. The "shape" of a wave refers to its 
voltage as can be seen on an oscilloscope. This is called a time-domain 
display. The spectrum graph is called a frequency-domain graph and is an 
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analysis of the voltage waveform. Below are a wave (Time Domain) and its 
hypothetical frequency-domain spectrum. 
 

 
Figure 4.1.6 Time and Frequency Domain Graphs 

 
1.6 To determine the overall shape of a wave from its component sine waves, 
the values of the component waves AT EACH INSTANT are added together. 
This also means that if two waves of identical frequency but of opposite  
"phase" (one goes up while the other goes down) are mixed together, they 
will cancel each other out resulting in silence. 

 
Figure 4.1.7 

 
Phase is noted in degrees (symbol is ˚) where 360˚  brings a wave right back 
to where it started (see the black sine wave in the figure below). 
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Figure 4.1.8 

 
1.7 In theory, any sound can be created by adding together sine waves if the 
correct amplitude, frequency and phase. This is called "additive" synthesis or 
"Fourier" synthesis. This technique is of limited use in the synthesizer 
because the number of sine waves would have to be tremendous. 
 
1.8 Another reason that this technique is not often used is that most sounds, 
and almost all musical sounds, are composed of sine waves in "harmonic"  
relationship to a "fundamental" The fundamental usually corresponds to the 
apparent pitch of a complex sound and is usually the lowest strong sine wave 
of the sound. If 'X' is the fundamental and the other sine waves are in a 
harmonic relationship to it, then there is a sine wave at 2X, 3X, 4X, 5X... etc. 
These sine waves are called "overtones" and they generally decrease in 
amplitude as they get higher in pitch. Below is the spectrum of a typical 
musical instrument such as a guitar: 
 
Note that the overtones seem to be getting closer and closer together on the 
spectrum chart the further the get from the fundamental. We hear them in this 
fashion. Remember that the audio spectrum as we perceive it is exponential, 
but the overtone, or harmonic series is linear! 
 
To calculate the positions of the harmonics add the fundamental frequency to 
itself to get the first overtone, add it again to the total to get the second 
harmonic, again to get the third and so on. An example would be: First = 100, 
Second  = 100 + 100, Third = 200 + 100, Fourth = 300 + 100. Thus it can be 
seen that the frequencies are spaced at equal, absolute spacings, that is the 
harmonics fall on a linear graph. 
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1.9 Besides the sine wave the VCO also has a sawtooth output, a Triangle 
output and a Square wave. Below are the voltage or pressure diagrams of 
these waves and the spectrum charts of these waves. 
 

 
 

Figure 4.1.9 
 
Additive synthesis can be greatly simplified by using these more complex 
sounds since these waves will often contain harmonics. 
 
1.10 The triangle and the square wave contain only odd harmonics (harmonic 
#1, #3, #5, #7 etc), although the amplitude of these harmonics decreases 
more rapidly in the triangle that in the square. The sawtooth wave contains 
both even and odd harmonics that decrease at about the same rate as in the 
square wave. 

 
Figure 4.1.10 Common Wave Shape Harmonics 



SELF-TEACHING PATCHES #2 

 

66 of 262 

1.11 Try the different outputs of the VCO including, where available, the 
Variable or Shaped output. 
 

 
Figure 4.1.11 

 
1.12 Though all outputs of the VCO are of the same amplitude, the saw and 
the square wave may seem louder because our ears tend to hear complex 
sounds louder than pure ones. All waveforms from the oscillators have a 4-5 
volt peak-to-peak voltage. The sine output is from +2.5V to -2.5V. White jack 
outputs typically have this voltage range. The other outputs of the oscillator 
have a voltage range of 0V to 5V (still a 5V overall amplitude). 
 

Figure 4.1.12 
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STEP TWO 
 

 
Figure 4.2.1 

 
2.1 Patch the sine output of two VCOs to two inputs of the audio mixer. Patch 
the output of this mixer to the output mixer. Each of the inputs of the mixer 
has a pot associated with it that can limit, or "attenuate" the gain of its input. 
The output of this module is the summation of all its inputs at their assigned 
gain. 
 
2.2 Tune the two VCOs so that they are very close in pitch and set their gains 
so that they are at the same level. When they are exactly the same pitch, they 
should sound like a single sound. If they are a few hertz apart, you will hear a 
"beating" between them. The frequency of this beating is the difference in 
frequency between the two sine waves. 
 
2.3 Try adding a third sine wave to make a tri-tone. 
 
2.4 Unpatch all but one of the VCOs. Turn up its mixer pot and note that the 
ear hears the sound as unchanging EXCEPT that it gets louder and louder. 
This is comparable to the way the eye sees a photograph and its blow-up as 
identical only the blow-up is larger. 
 
2.5 Very few sounds in the world have a steady amplitude or gain. How a 
sound's gain changes is one of the clues as to what it is vibrating. It is one of 
the components of the overall feel of sound. For instance, a piano gets very 
loud very quickly when struck, and then slowly gets softer and softer. If the 
way this amplitude changes were altered, we would not easily recognise it as 
a piano sound. This amplitude shape is called the ENVELOPE of a sound, 
because like a letter in an envelope, the sonic information is contained within 
it. 
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2.6 Because of the way our ear/brains process sound, the amplitude of a 
sound must increase exponentially in order for us to perceive it as linearly 
increasing. For this reason the pots on the audio mixer are logarithmic. 
 
2.7 When the pot of the associated input is turned to the right, the sound 
increases in level. Turning to the left will cause the sound level to decrease. 
The shape of the wave and its frequency remain the same except for this 
change in amplitude. 

 
Figure 4.2.2 
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STEP THREE 

 
3.1 A filter is a module which makes it possible to eliminate certain 
components of a sound, depending on its frequency. As we said earlier, every 
sound can be thought of as the summation of a number of sine waves, each 
with a different frequency. The filter allows us to listen to those sine waves in 
a sound which fall above, below or directly around a frequency set by the pot 
labelled [FREQUENCY] on the filter. 
 
3.2 While there are a number of different outputs on the filter, all outputs can 
be thought of as different combinations of HIGH- and LOW- pass outputs. 
 
3.3 A LOWPASS filter lets PASS 
through to the output all those sine 
wave components in the input sound 
which are LOWER than the frequency 
set by the [FREQUENCY] pot. 
 
3.4 Slowly turn the [FREQUENCY] pot 
to the left and the "hissy" sounds will 
start to disappear. As turning the pot 
continues the mid-range will 
disappear, and finally there will be 
nothing left but a very low sound, the 
fundamental of the oscillator. If the 
[FREQUENCY] pot is turned even 
further, it will eliminate this sine wave 
as well, leaving no sound. 
 
 
 
                                                                                  Figure 4.3.1 
 
3.5 Re-patch the above patch using the [HIGHPASS] output. Now the filter 
lets pass only those sounds which are higher than the frequency set by the 
[FREQUENCY] pot. It lets pass to the output only the high frequencies of the 
input sound. Starting with the [FREQUENCY] pot full left and slowly turning 
right, the fundamental will drop out and then the mid-range. Only the hiss, or 
very top part of the spectrum, will be left of the input sound. 
 
3.6 In terms of wave shape the LOWPASS filter SMOOTHS out a wave. It 
finds those components which change the least. Mathematically, it can be 
said to take the integral of the wave. The HIGHPASS filter takes the 
derivative of a wave. That is, the HIGHPASS filter finds those parts of the 
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wave which change the fastest. Below are some typical waveform outputs 
from the [HIGHPASS] and [LOWPASS] filters: 
 
3.7 An "ideal" filter would not allow any sounds higher or lower than its cut-off 
frequency to pass. It would look like this on a spectrum chart. 
 
But all filters fall short of these ideals, not only because no technology is 
perfect but because such filters do not produce very musical sounds. The cut-
off sharpness is measured in Decibels per Octave and represented as dB/Oct 
with 0dB/Oct being no cut-off at all and 60dB/Oct being about as sharp as we 
can hear. Most synthesizer filters are in the 3dB/Oct to 24dB/Oct range.  

 
Figure 4.3.2 

 
Another phenomenon of filtering available on the Euro-Serge is called the 
"Q". Most filters tend to amplify the frequencies near the cut-off frequency. 
The more these frequencies 
are amplified, the higher the Q 
of the filter. In most cases, the 
higher the Q, the sharper the 
cut-off. Knocking on a table is a 
typical low Q sound from the 
natural world. A drum head has 
a medium Q and a bell has a  
high Q.                                                                           
 
 
                                                                                    Figure 4.3.3 
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3.8 On the VCFQ the Q can be adjusted by using the pot just below the VCQ 
label. Using a very high Q it is possible to "scan" through the overtones of a 
sound by slowly turning the [FRQUENCY]  pot of the filter. Every time the 
frequency is the same as an overtone it will amplify that overtone. 
 
3.9 The [BANDPASS] output of a filter filters out everything but an area 
around the frequency set by the [FREQUENCY] pot. It is useful for listening to 
a single part of a more complex sound. Below is a diagram of how 
HIGHPASS, LOWPASS and BANDPASS are related to each other. 

 
Figure 4.3.4 

 
3.10 While HIGHPASS filtering occurs only rarely in nature (a cheap 
transistor radio tends to be a HIGHPASS filter to music by cutting out the 
lows), LOWPASS filtering abounds. In many musical instruments, a piano for 
instance, once the string is struck the highs tend to be filtered out leaving only 
the lows - the typical action of a LOWPASS filter. The human mouth is also a 
LOWPASS filter and is responsible for our vowel sounds, which are again 
LOWPASS filter sounds. 
 
3.11 The [GAIN] pot on the VCFQ controls the level of the signal input exactly 
like the pot on a mixer. It must be turned up to hear any output. If the Q of the 
filter is set high, the GAIN should usually be turned down so that when the 
frequency of the filter and the frequency of an overtone coincide, the filter is 
not overdrive (sometimes this is the desired effect. Even though the filter will 
overload, no damage will be done). 
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STEP FOUR 

 
Figure 4.4.1 

 
Steps One, Two and Three could have been set up in a classical music 
studio. STEP FOUR begins the exploration of Voltage Control, a technique 
which extends electronic synthesis to its modern form. 
 
4.1 Patch the [SAW-AC] output of the VCO to the [LIN FM] input of a second 
VCO. A saw wave is a voltage which rises from 0V to 5V and then swiftly 
drops back to 0V. It does this over and over again. 
 
When a VCO is voltage controlled it is like turning its [FREQUENCY] pot by 
remote control. When this controlling voltage is rising it is exactly like turning 
the pot to the right. When the controlling voltage is falling it is like turning the 
[FREQUENCY] pot to the left. 
 
4.2 Turn the [LIN FM] pot on the second VCO full right and the GAIN up on 
the audio mixer until the sweeping sounds of the oscillator can be heard. The 
sound will rise higher and higher and suddenly fallback to a very low sound 
only to begin rising again. 
The pitch is produced by 
VCO #2 while the [SAW-AC] 
output of VCO #1 is causing 
it to rise and then swiftly fall. 
 
Figure 4.4.2 shows a stylised 
picture of the pressure wave 
being produced. 
 

                                              
Figure 4.4.2 

  

http://www.elby-designs.com/webtek/euro-serge/documentation/saw-sine-fm-modulation.mp3
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Replacing the [SAW] output of VCO #2 with a TRIANGLE or a SQUARE will 
produce noticeably different sounds. These can be heard as different patterns 
of rising and falling pitches. 

 

  
 

Figure 4.4.3 
 
4.3 Increase VCO #1's frequency slowly, listening carefully to the results. At 
first the sweeping will get faster and faster until a frequency approaching 
20Hz is reached, at which point the sound takes on a multi-harmonic quality. 
This is called Frequency Modulation, or FM, because the frequency of the 
second oscillator is being changed, or "modulated" at a rapid rate by the first. 
FM is a major technique of audio synthesis. 
 
4.4 Set the [PITCH] of VCO #1 so that the sweep of the second takes a few 
seconds. As the pot associated with the control voltage input of VCO #2 is 
moved from its full right position to a '5' setting, the sweeps will become 
shallower and shallower, although the time taken remains the same. As this 
pot is turned to the left, the sweep will have a greater and greater gain but an 
inverted one. Whereas a pot set to the right causes the sweep to go upward 
and the suddenly fall downward, when it is set to the left the sweep is 
downward and the jump up. Control voltage inputs that have pots of this type 
associated with them are called "Processed Inputs" or “AttenuVerters”. 

 
Figure 4.4.4 

 
These pots control a device internal to the module which can amplify, 
attenuate and/or invert a control voltage input. It is because of their extreme 
usefulness that they are the typical control voltage inputs the Euro-Serge. 
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The Euro-Serge also has Processor Modules which can be patched to serve 
the same function. 

 
Figure 4.4.5 

 
Below are some of the possible outputs of a processor with a sawtooth input. 
 

 
Figure 4.4.6 

 
4.5 With the patch in Figure 4.4.5, an extremely wide range of sounds is 
possible with different combinations of the PITCH and [PROCESS x] pots. 
This range can be extended even further by using different waveforms. 
VCO #1 is referred to as the Modulator (or the signal, a term from radio 
broadcasting); VCO #2 is referred to as the Modulated Oscillator, or the 
Carrier. The setting of the processor, which determines the relative gain of 
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the two VCOs, is called the Index. The frequency of the two oscillators and 
the setting of the Index determine the output of the Modulated VCO (VCO 
#2). While the mathematics of FM (frequency modulation) is not simple, 
particularly with waveforms other Sine waves, in general the spectrum of the 
output look something like this: 
 

 
Figure 4.4.7 

 
The frequency of the Modulated VCO (VCO #2) sets the centre frequency. 
There is an ‘overtone’ or ‘undertone’ every ‘f’ Hertz where ‘f’ is the frequency 
of the Modulator (VCO #1). The amplitude of these over/under-tones is 
determined by the Index and the frequencies of the oscillators. The overall 
shape of the amplitudes is butterfly and is called a Bessel function. In FM, the 
sub-harmonics which would fall below 0 Hertz are ‘folded back’ up to their 
‘absolute’ value. If the Modulated VCO is set at 200 Hertz and the Modulating 
VCO is at 60 Hertz then there should be harmonics at 140, 80, 20, -40 and -
100 Hertz. However these will be heard as 140, 100, 80, 40 and 20 Hertz. 
Such mathematical descriptions, while interesting, are not vital to electronic 
music. Working with the synthesizer is rather like clay sculpture – you can 
work at the sound until it is right. 
 
Keeping in mind that the output of a VCO, either modulated or unmodulated, 
is a varying voltage, and that such voltages can be used to control the 
frequency of other VCOs there are innumerable complex patches available to 
the synthesist. 
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Figure 4.4.8 

 
4.6 1V/Octave. The [1V/Octave] control voltage on the oscillators is an 
extremely precise voltage control input whose effect is calibrated with detailed 
attention. The relationship of input voltage and output frequency is this: for 
every 1V increase at the [1V/Octave] input the VCO will rise EXACTLY one 
octave. One reason that such an input is valuable is that many synthesizer 
keyboards and other electronic music devices have output voltages that are 
set exactly to this relationship. 
 
4.7 LIN FM 
 
In the patch in Figure 4.4.5, if both VCOs are set to audio frequencies, very 
interesting shifts in timbre occur when the Processing Pot is turned to 
different positions. However, when the [LIN FM] input is used, as shown in 
Figure 4.4.9,  there are also apparent pitch changes. 
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Figure 4.4.9 

 
The sound produced should be similar to that produced by an audio voltage 
applied to the [LOG FM] except that the overall pitch does not seem to 
change as the Index is changed. The [LIN FM] signal inputs are LINEAR, that 
is, equal rises of voltage produce equal increases in cycles per second. 
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STEP FIVE 

 
All the modules in the previous step could have been found in a classical 
music studio except for the voltage controlled oscillator (although it was found 
in some). It is a powerful group of modules, with the oscillators providing the 
basic pitch material, the mixers adding these sounds together and adjusting 
their volumes, and the filters altering the timbre of the sound. Yet with only 
these modules many of the simplest sounds and patterns in music could not 
easily be achieved. In most music styles there are discrete pitches whereas 
with the modules in the last step there were only sliding tones. Secondly, it 
was hard to get non-repeating patterns. 
 
The ES28 TOUCH SEQUENCER is a module designed specifically to 
produce control voltages. As discussed earlier, there is no physical or 
electrical difference between audio and control voltages other than MOST 
audio voltages are between -2.5V and +2.5V, and all audio voltages are 
between 20Hz and 20kHz; while control voltages are between -12V and 0V or 
0V and +12V, with frequencies anywhere between 0Hz and 500Hz. The 
actual difference between the two voltages are the uses to which they are 
put. The same voltage can be used in different ways. In once case it could be 
an audio voltage; in another it could be a control voltage. However, some 
voltages are simply more useful in one situation than the other. The voltages 
produced by the ES28 are designed to be used as control voltages. 

 
Figure 4.5.1 

The ES28 has four rows of pots across, labelled [A], [B]. [C] and [D]. A set of 
keypads are provided by connecting the ES34 to the ES28 through the 
umbilical cord. There are 8 columns each with four pots (one for each row). At 
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any given instant ONE and ONLY ONE column is activated and this is 
indicated by an LED (Light Emitting Diode) on the ES28 of the respective 
column. These columns will be referred to from now on as STAGES. 
 
5.1 The main outputs of the ES28 are located in the last-but-one column on 
the right. There are five main voltage outputs (green jacks) labelled [A], [B]. 
[C] and [D] and [A+B]. Patch the [A] output of the ES28 to the [1V/OCTAVE] 
input of the VCO as shown in Figure 4.5.1. The VCO should be set to an 
audio frequency and its output sent to the output modules. 
 
5.2 Touching keypad [1] activates stage [1] which is indicated by the LED in 
column 1 on the ES28. Turn the pot in stage 1 and in row A (the top pot in 
stage 1) right and left. The VCO's frequency should shift up and down 
correspondingly. This pot is now remote-controlling the frequency of the VCO 
using a voltage that is appearing at output [A] of the ES28. 
 
5.3 Touch keypad [2] and set it’s [A] pot to a different setting than the [A] pot 
of stage [1]. By alternately tapping keyboards [1] and [2] you can get the VCO 
to produce two different 'notes' or pitches without sliding from one to the 
other. This same procedure can be used to turn all 8 pots in row [A]. This is a 
tuneable keyboard. 
 
The output of the ES28 is NOT and audio voltage but rather a series of 
steady, or DC (direct current) voltages which are CONTROLLING the setting 
of the VCO (or whatever module or parameter the output is patched to). The 
VCO is designed to respond to these control voltages exactly like it responds 
to the turning of the pots. 
Just as the notes on a 
singer's score do not 
oscillate, so the voltages 
from the ES28 do not 
oscillate but merely specify 
the VCO frequency. Figure 
4.23 shows the typical 
voltage outputs of the ES28, 
and the VCO. 
 

Figure 4.5.2 
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5.4 Patched in this fashion, none of the pots in rows [B], [C] or [D] have any 
effect. However if it is repatched so that the output of the ES28 is taken from 
output [B] instead of output [A] then only the pots in row [B] will be active. The 
same is true for rows [C] and [D]. It is possible to use all four of these outputs 
(or as many as needed) SIMULTANEOUSLY as in the patch in Figure 4.5.3. 

 
Figure 4.5.3 

 
Now at each stage the pot in row [A] controls the frequency of the modulating 
oscillator VCO 1 while the pot in row [B] controls the base frequency of the 
modulated oscillator VCO 2. Similarly, row [C] controls the modulating 
oscillator VCO 3 while row [D] controls the modulated oscillator VCO 4. Row 
[A] and [B] could be replaced by any two rows. By touching the eight different 
keypads and setting the appropriate pots, eight different sounds can be set 
up in any order at the touch of a finger. 
 
5.5 It is convenient to think of the ES28 in this manner: All the pots in each 
row are tied to a common output (output [A] for the pots in row [A] for 
instance) but only one pot is activated and that is determined by which 
keypad was last touched. Since there are four rows, four parameters or 
modules can be controlled in eight preset ways and these presets, or stages, 
can be accessed directly by the touch pads. 
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STEP SIX 
 
When a piano is note is struck, a bell gonged, a table tapped, an airplane files 
overhead, a sentence spoken, a sink drained, an organ note sustained or 
when any other object makes a sound, that sound has an amplitude shape to 
it, an 'envelope', that grows louder and softer in various ways as time passes. 

 
Figure 4.6.1 

 
In the charts in Figure 4.6.1 the loudness of the sounds is measured in dB 
(decibels) while the duration is measured in units of time (seconds, minutes 
etc). The envelope refers only to the loudness of the sound, not to the 
frequency content of the sound. We can again compare this 'envelope to an 
envelope which holds a letter' and think of the content of the sound as the 
letter. 
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Every sound we hear has an envelope, and this is one of the various ways 
sounds are distinguished from one another. In this sense the envelope can be 
thought of as a part of the timbre of a sound. Even artificial sounds have 
envelops, for instance, this is the envelope of a piano, reversed: 
 

 
Figure 4.6.2 

 
An ENVELOPE is the TRACE  of the PEAK VOLTAGES or PRESSURES of 
a WAVE. 

Figure 4.6.3 
 
 
The GAIN pots on the mixer, when turned from left to right and then back to 
the left, can give the input signal an amplitude envelope. The device or 
module that automates this function is the Voltage Controlled Amplifier (VCA) 
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or GATE and can be found both as an independent module and/or as part of 
most output modules. These modules are listed in STEP SIX of the first 
learning patch. 
 
Every VCA has a signal input and a signal output, and like a mixer, has a pot 
which can adjust the amplitude of the output in relation o the input without 
affecting and other parameter of the sound. In addition, the VCA has at least 
one Voltage Control input. As the control voltage rises, the amplitude of the 
output increases, as the control voltage falls so does the output amplitude. 
The control voltage, in effect, turns the [GAIN] pot of the VCA by remote 
control. 
 
6.1 The Euro-Serge system has a range of VCAs, but for the purpose of this 
patch, the VCA's on the output module will be used. The signal input and 
output remain the same. Each input has an associated VC-in, usually located 
below the signal input. Since [IN 1] is used, its associated GAIN control must 
be used. Make sure there are no other patch cords connected to the module. 
The GAIN associated with the input should be set to '3'. At this time, no sound 
should be heard from the VCA. 
 
If the system being used has a separate VCA module, that module may be 
used instead of the VCA's on the output module as shown in Figure 4.26.  

Figure 4.6.4 
 
Create the patch shown in Figure 4.6.4. 
 
The [GATE] output of the ES28 is in the same section as the [A] and [B] 
outputs. It has a YELLOW jack which indicates that it is a TRIGGER output  
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which is the third kind of voltage in the system, Audio and Control being the 
other two. Its function is to turn something on or turn something off. A trigger 
voltage is always either 0V (its low-level state) or +5V (its high-level state). 
That moment when it goes from 0V to +5V is called its 'positive transition' or 
'leading edge'. It is this transition which turns functions on and off. All trigger 
outputs are YELLOW jacks while all trigger inputs are RED jacks.  

 
Figure 4.6.5 

 
It is possible in some cases to use appropriate control voltages to trigger 
certain modules, particularly if the control voltage has a sharp leading edge 
(there are also a few places where these trigger pulses can be used as audio 
waves if they are fast enough, or as control voltages if a two-level control 
voltage is desired). If a control voltage can be thought of as turning a knob by 
remote control, a trigger is like pressing a button or tapping a key by remote 
control. A trigger signal looks like this:- 

 
Figure 4.6.6 

Each time a keypad is touched on the ES34, a trigger pulse appears at the 
[GATE] output of the ES28. It will remain in its HI state as long as the key is 
being touched. 
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In the above patch this trigger is sent to the [TRIGGER] input of the ES114. 
When this module received a trigger pulse it produces exactly one VOLTAGE 
ENVELOPE. 
 

Figure 4.6.7 
 
This envelope is a common, simple acoustic envelope similar to many 
musical envelopes such as piano, guitar etc. it has two basic parts: the RISE 
and the FALL:- 

 
Figure 4.6.8 

 
These two slopes are set by the two pots labelled [RISE] and [FALL]. With 
these two pots the rise and fall time can be set anywhere from 1/1000th of a 
second to about 5 seconds. 
 
6.2 Patch from the [GATE] output on the ES28 to the [TRIGGER] input on the 
ES114 and tap a keypad on the ES34. Directly below the [DC OUT] jack on 
the ES114 is an LED whose brightness is proportional to the voltage on the 
envelope output. That is, as the envelope rises in voltage, the light gets 
brighter. Set the [RISE] and [FALL] pots to about '4'. The LED should take 
about one second to go from off to fully lit to off again. Different settings of the 
[RISE] and [FALL] pots will produce different times. Set them so that they 
produce an envelope of this type:- 

 
Figure 4.6.9 
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6.3 Complete the patch from the output of the ES114 to the [VC IN] of the 
VCA (the VC-controlled mixer will be referred to as a VCA when being used 
in that function). When doing so make sure that the [GAIN] pot is set to the 
appropriate setting. If there is a small amount of sound 'leaking' through, turn 
the [GAIN] pot slowly to the left until nothing is heard. Some VCA's can be 
overloaded if the initial gain is set too high. This will not damage the module, 
but it might overload your amplifier or speakers. Use caution with these 
modules, always starting out with the pot turned down, and then increasing 
the gain with the control voltage applied until the sound is the proper level. 
 
6.4 Touch a keypad on the ES34. This will cause a number of things to occur 
simultaneously. First, as already discussed, it will cause the stages of the 
ES28 that has been touched to be activated. At the same instant it causes a 
trigger pulse to be produced at the [GATE] output of the ES28. This pulse 
triggers the ES114 to produce its envelope. This voltage envelope is patched 
to the [VC] input of the VCA where the effect is as if turning the [GAIN] pot up 
and then down by remote control. When the envelope starts its FALL, the 
gain of the VCA begins to decrease. 
 
6.5 In general the voltage controllable parameters of a module are the same 
functions that can be controlled with its pots. For the VCA, then, the 
controllable function is its GAIN, where a HI-voltage to its [VC] input creates a 
high GAIN and a LO-voltage produces a low GAIN. Once again, any voltage 
can be used to control the VCA, including a VCO, For instance: 

 
Figure 4.6.10  

This will be heard, if VCO 2 has a low enough frequency, as a kind of 
backwards sound which slowly gets louder and louder and suddenly cuts off -
- only to begin again. 
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Using a SINE wave as the controlling voltage produces this effect:- 

 
 

Figure 4.6.11  
 
6.6 Slowly increase the frequency of VCO 2. As you do so the sound will 
'beat' faster and faster. When this beating approaches 20 times per second 
(20Hz) a more complex sound appears that is somewhat similar to FM 
modulation. This sound is called Amplitude Modulation or AM. Like FM the 
sound is dependent on the frequency of both VCOs and the relative 
amplitude between them. This relative amplitude, or INDEX, can be set in the 
following manner:- 

 
Figure 4.6.12 

 
In these patches the GAIN of the mixer or VCA determines the INDEX. This 
technique can provide a wide range of sound types from tremolo to a hollow 
reedy sound to very complex sounds when non-SINE waves are used. In 
terms of the frequency spectrum, if a sine wave modules a second sine wave, 
two NEW frequency components are produced, one being the sum and the 
other the difference between the two original sine waves. The original 
frequency appears as well. That is, if the two original waves are 60Hz and 
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200Hz, then the output will be a mix of 60Hz, 200Hz, 260Hz and 140Hz 
waves. 
 
A module closely related to the VCA is the RING Modulator, which provides a 
third type of modulation along with FM and AM. Ring modulation is one of the 
oldest electronic music techniques and it is useful for producing complex and 
'odd' sounds similar to, but thicker than, the input sounds. 
 
In its most basic mode a RING modulator takes two input frequencies and 
outputs the sum and the difference frequencies ONLY. That is, if one input is 
500Hz and the other is 160Hz, then the output will be a mix of 650Hz and 
350Hz waves. This differs from AM in that the original signals are cancelled 
out. If the input signals are complex, containing overtones, then every 
overtone of one wave is summed and differenced with every overtone of the 
other wave. 
 
6.7 On the ES79 the two inputs are labelled [X] and [Y] (though in some ring 
modulators these inputs may be labelled as #1 and #2, or as signal and 
carrier). The pot on the ES79 is not a GAIN pot, but rather a pot that changes 
the function of the module from a standard VCA (full left) to a RING modulator 
when it is nearly full right. 

 
Figure 4.6.13  

 
The RING modulator is often used in conjunction with sounds from the 'real 
world' ("concrete" sounds) to give them an electronic feel. In this case the 
'concrete' sound is fed to one input of the ES79 and the electronic sound to 
the other. It can also be used as a kind of frequency shifter where a sound is 
shifted to a higher or lower frequency. For this, a filter must be used in 
conjunction with ring modulator to cut either the sum or the difference 
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component. This kind of frequency shifting significantly alters the harmonic 
relations of the overtones of the sound being shifted. 
 

 
Figure 4.6.14 

 
6.8 The ES79 has two auxiliary inputs labelled [VC-X] and [VC-Y], which act 
like VCA's for their respective input. They are useful for bringing out the 
original sound amidst the RING MODULATED sound. 
 
6.9 While the simple voltage envelope discussed in 6.1 is often used to 
control the amplitude or gain of a sound, it may be used to control any 
controllable module. In the following patch the envelope is controlling the 
frequency of a VCO:- 

 
Figure 4.6.15 

 
The following patch uses the ES28 to trigger the ES114 and control the 
amplitude of the output signal:- 
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Figure 4.6.16 

 
There are other features on the ES114 and other ways of controlling it to 
extend its use far beyond this simple control function. 
 
TRIGGERING FROM OTHER WAVEFORMS. The ES114, and in fact all 
TRIGGER-activated devices on the Euro-Serge, are triggered by the positive 
or rising (or leading) edge of the Trigger pulse and not by the falling edge or 
the +5V voltage level itself. Not only a trigger output but any sufficiently fast 
rising edge will trigger the ES114. The SAW output of a VCO looks like this:- 

 
Figure 4.6.17 
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Note that is has a FALLING or trailing edge and therefore cannot trigger the 
ES114. However, this wave can be inverted by a Processor. The saw output 
of the VCO is patched in to any of the three inputs of the ES14. The 
associated pot of the input should be set full left. Settings to the left of '0' on a 
processing input produce inverted outputs. While Processors usually accept 
control voltages, they can also accept audio voltages. 
 

Figure 4.6.18 
 
The VCO is set to a very low frequency; the output of the processor will be a 
series or 'train' of rising edges that can be used to trigger the ES114 over and 
over again. 
 
Some processors have an OFFSET pot 
that adds a voltage to the output 
depending on its setting. If the processor 
being used in the above patch contains 
an offset pot it should be set at its 0V 
position ('0'). 
 
The ES114 should be set so that the 
duration of the envelope as a whole is 
shorter than the 'period' (the period of a 
wave is how long it takes to complete one 
cycle) of the VCO's sawtooth so that a full 
envelope can be generated before a new 
one is triggered. The ES114 will not 
respond to a new trigger until it completes 
its entire Rise-Fall cycle. 
 
 
 

             Figure 4.6.19 
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SELF-TRIGGERING and DELAY. The ES114 has an [END] output that 
generates a rising-edge at the completion of each envelope and remains high 
until after another envelope is triggered. 

 
Figure 4.6.20 

 
This [END] trigger can be used to trigger a triggerable module, including 
ITSELF. 

 
Figure 4.6.21 

 
When the envelope has completed its cycle, a trigger appears at the [END] 
jack. Since [END] is patched to [TRIGGER], the module is re-triggered and 
the cycle begins again. This patch turns the ES114 in to an oscillator. When 
the RISE and FALL times are set short enough, so that the total rise and fall 
times is less than 1/20th of a second, this VCO is within the audio range and 
can be heard directly through the speakers. 
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Figure 4.6.22 

 
By adjusting the [RISE] and [FALL] pots different wave shapes can be 
achieved from saw to triangle. 
 

 
Figure 4.6.23 

 
By using two ES114 a delay can be created between a trigger and the 
generation of an envelope or between successive envelops of an ES114 that 
is oscillating. 

 
Figure 4.6.24 
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Figure 4.6.25 

 
In these examples the length of the second envelope determines the delay. 
This envelope is not 'heard' in any other way. 
 
VOLTAGE CONTROL. Naturally the ES114 can be voltage controlled itself. 
In this module different control voltages produce different RISE and FALL 
slopes and thus different length envelopes. The [VC IN} has an associated 3-
way switch which allows for 3 possible modes of 
control. When the switch is positioned to either 
[RISE] or [FALL] the control voltage controls EITHER 
the RISE or the FALL. In the centre position a control 
voltage will control both RISE and FALL 
simultaneously. The [VC IN] has an associated 
control voltage processor so that the control voltage 
can be amplified, attenuated and/or inverted. One 
good place to get control voltages to control one 
ES114 is from another ES114. 
 
In the patch in Figure 4.6.26 set the [RISE] and 
[FALL] pots to generate a VERY slow cycle. If the 
[RISE] and [FALL] times for ES114 2 are set for a 
fast cycle then the output of ES114 2 will be a 
voltage-controlled oscillator. If they are set for a slow 
cycle then the output will be a train of varying length 
envelopes. 
 

Figure 4.6.26 
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ENVELOPES WITH SUSTAIN. The ES114 has an input labelled [IN] which 
accepts a voltage. If this voltage is higher or lower than the output voltage of 
the ES114, then the output voltage will rise or fall to the input voltage at a rate 
set by the [RISE] and [FALL] pots. This input is useful for making envelopes 
which sustain as long as the trigger pulse remains high. For instance, the 
[GATE] output on the ES28 remains at HI at +5V as long as a finger is held 
down on a keypad. 

 
Figure 4.6.27 
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STEP SEVEN 
 
When a piano note is sounded, not only does it have an overall amplitude 
envelope, but each harmonic or overtone has its own envelope. In most 
acoustic instruments the higher the frequency of the overtone the faster it 
dies away. The lowest tone, the fundamental, dies away last. This pattern is 
very much like closing down a fully opened LOW PASS filter. 
 

 
Figure 4.7.1 

 
The control voltage applied to the filter sets the cut-off frequency. Usually the 
higher the voltage the higher the cut-off frequency. What makes it easier to 
simulate 'natural' sounds using a VCA and a filter is that the amplitude 
envelope is often similar to the 'harmonic spectrum envelope'. 

 
Figure 4.7.2 

 
7.1 The similarities of these envelopes combined with the tautology 'if all the 
harmonics die away the sound has died away', make it possible to simulate 
natural sound even without the use of a VCA. The cut-off frequency of the 
filter should be set low enough so that no sound gets through unless and 
envelope is applied. The envelope should be set so that it rises rapidly and 
falls slowly. If the two VCO's are set to produce a fairly harmonic output, a 
bell-like sound should result. 
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Figure 4.7.3 

 
7.2 When the same patch is combined with a VCA controlled by the same 
envelope, and if the two VCOs are controlled by the [A] and [B] outputs of the 
ES28, the result can be an interesting keyboard instrument over which the 
composer has a lot of control. 

 
Figure 4.7.4 
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A limitation of this patch is that the initial cut-off frequency of the filter is 
always the same while the frequency of the VCO shifts under control of the 
ES28. A way to correct this is by patching row [A] not only to VCO 2 but to the 
[1V/OCTAVE] input of the filter. Since these inputs are very precisely 
calibrated, and since they are being controlled by the same voltage, the filter 
and the VCO will 'track', so that the cut-off frequency of the filter will follow the 
frequency of the oscillator 
 

 
Figure 4.7.5 

 
7.4 This patch uses the ES28 only one of its two major modes: the keyboard 
mode. It is possible to use it in an automatic or SEQUENCER mode where 
different stages are accessed automatically. In the right-most column of the 
ES28 is a [CLOCK] input which accepts a trigger pulse (it is RED, indicating a 
trigger in). Every time the ES28 received a trigger pulse at its [CLOCK] input 
it steps one stage to the right. If it is at stage '5' it will step to stage '6'. If it is 
on stage '8', however, it 'wraps around' to stage '1'. Using an ES114 set up as 
a slow oscillator to provide trigger pulses, the following patch will step the 
ES28 through its stages (make sure that the [CLOCK ON] switch is in the 
down position) :- 
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Figure 4.7.6 

 
7.5  For this patch it is helpful to set all the pots in row [A] to different settings 
so that the different stages are distinguished from each other. Figure 4.7.7 
shows the logical extension of this automated ES28 combined with the 
instrument sound we previously developed:- 
 

 
Figure 4.7.7 
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In this patch the ES114 1 acts like a clock for the whole system. As it 'ticks' it 
steps the ES28 along and simultaneously triggers ES114 2. 
 
7.6 A musical drawback with this patch is the regularity with which the system 
moves along. But since the ES114 is voltage controllable, we have a way of 
altering the clock' rate by using a row of the ES28 to Voltage Control it. The 
speed of the clock now has become an integral part of the 'musical 
instrument' that was constructed by patching together modules. By setting the 
pots in the row controlling ES114 1, it is possible to set the time at each step - 
in other words, to control the rhythm. Furthermore, row C can be used to 
control the length of ES114 2, the envelope to the VCA and to the filter. With 
a thoughtful setting of the pots, 8 different sounds in a desired order, in any 
rhythm, can be produced and repeated. 

 
Figure 4.7.8 
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Chapter 5 
The Euro-Serge System Modules 
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CONTENT 
 

1. The Overall Design of the Euro-Serge System 
2. Signal Sources 
3. Control Voltage Sources 

a. ES01 - Random Voltage Generator 
b. ES16 - Extended ADSR 
c. ES27 - Transient Generator 
d. ES05 - Noise Generator 
e. ES06 - 1973 Envelope Generator 

4. Audio Processors 
a. ES22 - Resonant Equalizer 
b. ES10 - Triple WaveShaper 
c. ES04 - VC Multiplier 1 
d. ES17 - VC Multiplier 2 
e. ES18 - VC Multiplier 3 
f. ES114 - Universal Slope Generator 
g. ES11 - Triple Comparator 
h. ES78 - VCA 
i. ES09 - Positive Slew Generator 
j. ES19 - Negative Slew Generator 
k. ES75 - Voltage Controlled Slope Generator 
l. ES07 - 1973 Voltage Controlled Filter 

5. Output Mixing 

a. ES08 - Audio Mixer (i) 
b. ES30 - Stereo Panner Module 
c. ES31 - Stereo Output Module 

6. Control Voltage Processors 
a. ES114 - Universal Slope Generator 
b. ES12 - Triple Bi-Directional Router 
c. ES14 - Voltage Processor 
d. ES15 - Smooth & Stepped Generator  
e. ES09 - Positive Slew Generator 
f. ES19 - Negative Slew Generator 
g. ES75 - Voltage Controlled Slope Generator) 
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THE OVERALL DESIGN OF THE EURO-SERGE SYSTEM 
 

With this last STEP all three kinds of voltages and all four major types of 
modules found on the Euro-Serge have been used. 
 
The three kinds of voltage: 
 

1. AUDIO VOLTAGES: Black/White/Grey jacks. 20Hz to 20kHz. Output 
voltage typically -2.5V to +2.5V. Audio voltages produced by green 
jacks typically 0V to +5V. However, any voltage range, so long as it 
oscillates in the audio range can be used as an audio voltage. Black 
inputs are typically AC coupled meaning that any slow or non-changing 
aspects of the voltage are blocked. 

2. CONTROL VOLTAGES: Blue/Green/Violet jacks. Typically 0Hz to 
500Hz but can be higher particularly in the case of FM and AM. Usually  
either -5V to 0V or 0V to +5V but can range over -10V to +10V. Blue 
inputs are DC coupled meaning they respond to the full range including 
negative voltages. 

3. LOGIC VOLTAGES: Red/Yellow/Orange jacks. Either 0V or +5V with a 
fast rising edge between 0V and +5V. Some yellow outputs can hold 
high indefinitely, others fall back to 0V in a set time. Red inputs are 
triggered by the rising edge and therefore other voltages, such as 
inverted saw waves, can be used to trigger. Some red inputs control 
certain functions of a module as long as the voltage remains HI. In 
these cases any +5V level will sustain the function. 

 
The four major kinds of module: 
 

1. SIGNAL GENERATORS. These modules produce audio voltages as 
their output. The oscillators are examples of this kind of module. The 
ES05 Noise Generator is another 

2. CONTROL VOLTAGE GENERATORS. These modules produce control 
voltages as outputs. Envelope generators and sequencers are 
examples of this type of module. 

3. AUDIO PROCESSORS. These modules input audio voltages, operate 
on these voltages and output a related audio voltage. Filters are 
examples of audio processors. In general they operate on the timbre of 
the sound. Another type of audio processor inputs two or more audio 
signals and combines them in various fashions. Mixers and the ES79 
Ring Modulator are examples of this type of module. 

4. VOLTAGE PROCESSORS. These modules input a control voltage and 
output a related control voltage. A processor is an example, in which 
case a control voltage is the input. The output might be the same 
voltage inverted. 



EURO-SERGE SYSTEM MODULES 

 

104 of 262 

5. A fifth type of module that has not been dealt with yet is the Audio-to-
Control-Voltage converter. One example might be a module that inputs 
an audio signal and outputs a control voltage representing the envelope 
of that sound. The ES02 Preamp Detector is such a module and has 
the function of an envelope follower. 

 
Once the concept and basic principles of these five types of modules are 
understood, an infinite array of new "instruments" can be made or "patched" 
out of the modules available on the Euro-Serge. New modules, once their 
basic type is determined and their internal workings understood can be easily 
added to existing modules. In general, modules of the same type can be 
substituted for each other. 
 
Each of the next five chapters will cover one of these five types of module, 
presenting modules and functions not yet covered. It is suggested that each 
module be explored as it is presented by setting up patches using it modules 
already understood. 
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SIGNAL SOURCES 
 
OSCILLATORS: All the Euro-Serge oscillators have the ability to generate 
audio frequencies. They all also have an input labelled [SYNC]. This input 
allows two VCOs to be locked together so that they will not drift apart in 
frequency. Two VCOs that have drifted just a few Hertz apart can cause a 
"beating" to occur at their difference frequency. Sometimes this is the desired 
effect, producing a choral quality to the sound. When using the [SYNC], one 
VCO is locked to the fundamental OR to a strong overtone of the second 
VCO. Locking on to an overtone is useful in the setting up of chords. 

 
Figure 5.2.1 

 
In the above patch VCO #2 is locked to VCO #1. It cannot drift. An interesting 
phenomenon occurs if VCO #1 is set very low and its [SAW] wave is used to 
sync VCO #2. If VCO #2 is now swept upwards over its range, either using its 
pot or a control voltage, you will hear it locking onto one overtone after 
another, creating a "just-intoned" stepped scale. 
 
WHITE and PINK NOISE. White noise is a complex wave in which ALL 
frequencies appear mixed together. The sound is a sort of hissing sound. 
 
Since it contains all frequencies it 
can be filtered in various 
fashions to produce bands of 
sound in many different 
frequencies. This is the ultimate 
material for subtractive 
synthesis. It is also useful for 
producing sounds such as snare 
drums. 
 

                                             Figure 5.2.2 
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Pink noise is like White noise except that it sounds lower, more like a 
waterfall. The low frequencies have more amplitude. 
 

 
Figure 5.2.3 - White noise (top) and Pink noise (bottom) 

!!! CHECK YOUR SPEAKER VOLUME FIRST !!! 
 

RINGING FILTER. The filter can be "rung" much like a gong, with a trigger 
pulse to the [TRIG-IN].By adjusting the [FREQUENCY], different pitches can 
be achieved. Adjusting the Q will alter the sound from percussive clicks to 
bell-like sounds. The output is a damped sine wave: 

 
Figure 5.2.4 - Damped Cymbal and Undamped Cymbal 
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This technique can be used when other signals are applied to the [INPUT] of 
the filter to produce a wide range of interesting sounds. 
 
SLOPE GENERATOR. As already discussed, the ES114 can be patched to 
trigger itself to produce a VCO. The frequency is set by adjusting the [RISE] 
and [FALL] time either with the pots or with a control voltage.  

 
Figure 5.2.5 

 
The ES114 can have a voltage controlled wave shape if the switch on [VC IN] 
is set to either [RISE] or [FALL]. 
 
AUDIO SEQUENCES. A sound source of a more unusual nature can be 
found in the ES28. To use the ES28 as a sound source the [CLOCK] trigger 
must be well in to the audio range. The output is taken from either the [A], [B], 
[C] or [D] outputs and sent directly to the output or to an audio processor such 
as a filter. Each pot on the chosen row defines the voltage of the wave at one 
point, so the wave shape is composed of eight levels. The frequency is one-
eight of the frequency of the clock. Interesting wave shape variations can be 
produced by adjusting the position of the various pots. 
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Figure 5.2.6 
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CONTROL VOLTAGE SOURCES 
  
ES01 RANDOM VOLTAGE GENERATOR. Very often you will want a 
changing voltage. Either it won't much matter what voltage it is, or you may 
want a surprise. Such situations come up when working with certain kinds of 
modern music such as Stochastic or Aleatoric, as well as other music styles 
such as symphony and rock and roll. In particular it sounds more "animated" 
to have timbre of an electronic sound slightly changing in a random or non-
consistent manner. 
 
The Euro-Serge provides three kinds of random control voltage: stepped, 
smooth and pulse. These are diagrammed below: 

 
Figure 5.3.1 

 
The [RATE] pot determines the overall rate of change, a function which can 
be voltage controlled. 

 
Figure 5.3.2 
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The rate of randomness can be controlled on the ES01, and a processor or 
processing input can scale the random output to any desired level. The 
following patch is useful for exploring the possibilities of the smooth and 
stepped random output: 

 
Figure 5.3. 

 
If your Euro-Serge system has more than one random module it is possible to 
use a random control voltage to control the rate of the second random 
voltage. The pulse output can be explored using the following patch to 
provide a random rhythm: 

 
Figure 5.3.4 
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ES16 Extended ADSR: The ES16 is an envelope generator that can produce 
multi-segmented envelopes of a more complex variety than USG is able to 
provide. In certain kinds of synthesis this is necessary, since few natural 
envelopes are a simple rise and fall. The ES16 is able to provide a four-part 
envelope labelled ATTACK, DECAY, SUSTAIN and RELEASE, as in Figure 
5.3.5. 

 
Figure 5.3.5 

 
This envelope, in a general sort of way, represents the envelope of a trumpet 
or any instrument which can sustain a note at a steady level. The sustain 
section is settable to different SUSTAIN levels by means of a pot and a 
control voltage. In addition to these functions the ES16 also provides a delay 
that sets an amount of time between receiving a trigger and the onset of the 
envelop itself. This is useful when triggering related envelopes with the same 
TRIGGER or GATE.  
 
The module is triggered by a pulse to its [GATE] input. Usually this trigger 
comes from a keyboard device such as the ES28's output which is a trigger 
that stays at a +5V level as long as a finger remains on the key: 
      
 
 
 
 
 
 
 
                                                   Figure 5.3.6 
 
The sustained high level will be used in the timing of the ES16's output. 
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The ES16 has five pots, each with an associated control voltage input jack. 
These control voltages affect the same segments as the corresponding pots. 
The [DELAY (T1)] pot/control sets the length of the delay between receipt of 
the trigger pulse and the onset of the envelope. The further left the pot is set 
the longer the delay. The [ATTACK (T2)] pot controls the slope of the 
ATTACK in much the same way as the [RISE] pot on the ES114. It too is 
voltage controllable. The [DECAY (T3)] control/pot controls the slope of the 
initial DECAY, which falls to the voltage level set by the [SUSTAIN] 
control/pot. The ADSR will sustain the output voltage set by the control/pot for 
as long as the [GATE] input remains high. In the case of the ES28 [GATE] 
output, this is as long as one holds a finger down on the keypad. When the 
[GATE] goes low, the [RELEASE (T4)] control/pot determines the slope of the 
final DECAY. 

 
Figure 5.3.7 

 
The ES16 functions in a slightly different fashion if the trigger pulse is applied 
to the [TRIGGER] input and not the [GATE] input. When there is no input to 
the [GATE], the output of the ES16 remains at the voltage set by the 
[SUSTAIN] control/pot. When the ES16 receives a trigger pulse the voltage 
drops to 0V from this level at a rate set by the [RELEASE (T4)] control/pot. 
The voltage then rises to the peak voltage at a rate set by the [ATTACK (T2)] 
control/pot and finally drops back to the level set by the [SUSTAIN] 
control/pot at a rate set by the [DECAY [T3)] control/pot. 

 
Figure 5.3.8 

 
Using both inputs, more complex envelopes are possible. For example, 
during the sustain time set up by a GATE pulse, a trigger received at the 
[TRIGGER] will cause a new attack to start. 
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While in the sustain mode of an envelope, the ES16 will respond to changing 
control voltages at it’s [SUSTAIN] input. This makes complicated sustains 
possible. 

 
Figure 5.3.9 

 
ES34 TOUCH PAD KEYBOARD on the ES28. The ES28 can be thought of 
as two separate but interconnected modules: the Sequencer and the 
Keyboard. The sequencer can be used by itself by removing the ES34 and its 
umbilical cord. 
 
The ES28 provides the user with four voltage outputs [A], [B], [C] & [D], and 
[VC TOUCH] which output a voltage depending on which keypad was last 
pressed. Each keypad can be assigned a voltage such that keypad [1] has 
the lowest voltage, keypad [2] the second lowest and so on up to keypad [8] 
which has the highest voltage. Setting the voltage increase between any two 
adjacent keys to an equal voltage, allows the ES34 to be used as an equal-
tempered scale keyboard. A processor or processing input can be used to 
calibrate an oscillator to produce any desired equal-tempered scale including 
the western 12 divisions to the octave. 
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Figure 5.3.10 
 

The [VC TOUCH] output is a voltage proportional to the amount of pressure 
applied to the keyboard with the finger. When used to control a VCA, it can 
act much like an expressive envelope generator simulating the ‘piano-forte’ 
(soft-loud). 

 
Figure 5.3.11 

 

ES27 TRANSIENT GENERATOR. The ES27 is a smaller version of the 
ES114.  The [RISE] and [FALL] are only voltage-controllable simultaneously 
and can not be controlled separately. The ES27 has three outputs: a final 
pulse [END OUT] which can be used for recycling itself or triggering another 
function, and two envelope outputs [DC] and [BI-POLAR]. 
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In the patch in Figure 5.3.12, the outputs from two ES27 are mixed with the 
ES14 Processor module to generate complex envelopes. Note that in this 
patch diagram, the [END OUT] to [IN] connection is shown with a dotted line, 
this is because the EURO-SERGE banana sockets have a unique feature 
commonly known as ‘normalising’ in which a ‘default’ signal is internally 
patched to the jacks ‘signal’ pin while there is no jack inserted. Inserting a 
jack disables this ‘normalised’ connection allowing the external patched signal 
to take control. This function is that same as fitting an ‘INTERNAL-
EXTERNAL’ switch alongside the jack. 
 

 
Figure 5.3.12 
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AUDIO PROCESSORS 
 
There are four major paths to analogue electronic music synthesis: 
 

1. ADDITIVE SYNTHESIS: Since any sound can be shown to be made of 
sine waves, it is possible to construct any sound by adding the 
appropriate sine waves together. While conceptually this seems to be 
the most flexible method of synthesis, in reality it is a difficult and time-
consuming procedure except in some limited cases. Often it is more 
practical to mix already complex sounds together 

2. SUBTRACTIVE SYNTHESIS: The opposite of additive synthesis is 
subtractive synthesis. In its ideal form, one can take white noise, which 
contains ALL frequencies and subtract the ones not wanted, much like 
the sculptor chipping away at a block of stone. More commonly, the 
synthesist takes appropriate waveforms, such as sawtooth waves, or a 
mix of waves, and "chips" away at these sounds. 

3. MODULATION: There are a number of electronic processes that take 
one simple waveform and modulate it, or alter is, with a second 
waveform. This would include AM, FM and RING modulation. The 
resultant waveforms are then often subjected to either additive or 
subtractive synthesis. 

4. WAVESHAPING: Wave shaping is a technique where a given wave is 
input in to a device and a related but different wave is output. For 
instance, a simple wave shaper is a "rectifier" which outputs the 
absolute value of its input wave. 

 
Figure 5.4.1 

 
Modules that wave shape signals, add signals together, subtract parts of 
signals, or that modulate signals are called Signal Processors. The Euro-
Serge system is a Signal Processor-rich synthesizer and includes many 
processors that are not found on any other synthesizer. So far in this manual 
the processors dealt with have been mixers, voltage controlled amplifiers and 
filters. 



EURO-SERGE SYSTEM MODULES 

 

117 of 262 

 
ES22 RESONANT EQUALIZER. An Equalizer or Comb filter is a bank of 
band pass filters that cover the entire spectrum and whose outputs are mixed 
together such that amplitudes of each filter can be controlled. With this device 
the sound as a whole can be adjusted and balanced to suit. The Resonant 
Equalizer has ten bands with each band's output being controlled by a pot 
that is labelled with the centre frequency of the band. When the pot is turned 
right, the band it controls is amplified up to about the '8' position (this is 12dB 
higher than the input signal). Past '8' the band is given more and more 
resonance. If the pot is turned to the left the associated band is attenuated 
further and further. 
 
The ES22 has three outputs. The ES22 output sums all ten bands together 
while the remaining two outputs each sum together alternating outputs. 
 
The bands are arranged in sevenths so that a false tonic does not develop.  A 
LEVEL pot adjusts the overall gain of the output and prevents overload when 
resonance is set high. These fixed resonant bands are common in almost all 
timbres produced by musical instruments, and it is the skill of the violin or 
piano manufacturer in tailoring these resonances that partially determines the 
quality of the instrument. 

 
Figure 5.4.2 
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ES10 TRIPLE WAVESHAPER. The ES10 module contains three identical 
devices which can be used to convert sawtooth waves in to sine waves and 
can provide a wide range of other forms of sound and timbre modification. 
The timbre can be affected by a manual pot and two different VC inputs which 
operate on the sound in two different ways. It is a useful module for producing 
interesting and changing sound timbres, something difficult to achieve in 
other synthesizers. 

 
Figure 5.4.3 

 
WAVE MULTIPLIERS (ES04, ES17, ES18). The Wave Multiplier modules are 
a family of modules that operate on their inputs in a unique fashion, 
transforming simple sounds into musically complex and interesting ones. 
They should not be confused with such devices as Ring Modulators which 
multiply their input signals in a linear fashion - the Wave Multipliers are highly 
non-linear in their action. In many ways these modules represent a new node 
in the typical synthesizer patch.  

 
Figure 5.4.3 
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ES04 VCM 1. ES04 is the simplest of the trio. It has a switch for two different 
settings characteristics. In the [OVERDRIVE] position, ES04 acts to 
moderately "square up” or soft clip the signal. The soft clipping is amplitude 
dependent, producing changes in timbre as the loudness increases. 

 
 

Figure 5.4.4 
 
In the [LINEAR] setting it acts like a linear VCA. A device useful for producing 
different types of AM sounds. 

 
Figure 5.4.5 

 
In both settings the module can be controlled either manually or with a control 
voltage. 
 
ES17 VCM 2. ES17 has two inputs, each producing a slightly different result 
at the output. One input is DC coupled and has a Blue jack. The other input is 
AC coupled and has a Black jack. A sine wave will sound the same when 
connected to either input, but a triangle wave will produce different effects. 
These inputs can be used together to provide unusual effects. The general 
effect of the module is to produce new odd overtones from a sine wave input 
when the manual pot is turned or when a voltage is applied to the [VC] input. 
However, control voltages of complicated natures or inputs more complex 
than sine or triangle waves can create shimmering bodies of sound 
somewhat reminiscent of over-blown wind instruments. The [VC] input can 
accept AC signals, allowing for more complex modulation. 
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ES18 VCM 3. Like the ES17, ES18 also has two independent (but identical) 
inputs. Both inputs are AC coupled. The general effect of the module is that of 
a full-wave rectifier for audio signals, which means that negative voltages are 
"flipped" up in to the positive realm. 
 
Such a rectified sine wave contains only even harmonics and is one of the 
few waveforms to contain only these harmonics. The ES18 in actuality 
contains three waveform-transforming circuits in a carefully controlled series. 

 
Figure 5.4.6 

 
Like the ES04 and ES17, the module produces both manual and voltage 
control over the output. Unlike its companion modules, however, there are 
distinct outputs, [AC] and [DC]. The [DC] output provides a "squared up" 
version of the [AC] output. 

 
Figure 5.4.7 

 
One important feature of the ES18 is that, unlike simple rectifiers, the 
amplitude of the output does not decrease through successive rectifications. 
 
Overall, these three Wave Multipliers provide a method of producing timbres 
as rich and as varied as acoustic sounds and yet having the precision and 
repeatability of analogue synthesis. 

 
Figure 5.4.8 
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ES114 UNIVERSAL SLOPE GENERATOR. The ES114 can function as a 
non-linear low-pass filter essentially by softening the slopes of the [IN] signal. 
Generally speaking, the less steep the slope of a waveform the fewer high 
frequencies it contains. To accomplish this the RISE and FALL items must be 
set quite fast. Increasing either the [RISE] or [FALL] times will increase the 
filtering action. 

 
Figure 5.4.9 

 
Because the RISE and FALL time on the ES114 is voltage controllable, when 
used in this fashion, the module becomes a voltage controlled filter. 

 
Figure 5.4.10 

 
Closely related to this patch is the use of the ES114 as an ENVELOPE 
FOLLOWER. An envelope follower is a device or module that inputs a 
complex sound and outputs a control voltage proportional to the envelope of 
the input. 
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Figure 5.4.11 

 
To create an ENVELOPE FOLLOWER it is not desirable to exactly follow the 
voltage, for that will simply reproduce the wave itself, perhaps with a slight 
delay or softening of the slopes. Rather, an envelope follower should follow 
the rising voltages as closely as possible, but have a very slow FALL time. 
When this is done, the upper edge of the waveform alone is traced, this being 
the envelope. 

 
Figure 5.4.12 

 
On the ES114 this is easily accomplished by using a very fast RISE time and 
a slow FALL time. 

 
Figure 5.4.13 
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If the ES114 is set with a fast FALL time and a slow RISE time, the ES114 
will follow the negative peaks of the sound. Usually these peaks are almost 
identical to the positive ones, but not necessarily always. The negative 
envelope can be used directly to "shut down" a VCA. This can be useful for 
suppressing backgrounds during solos and for inverting dynamics. 
 
Another use of the ES114 is that of a SUB-HARMONIC or UNDERTONE 
GENERATOR. This is accomplished by applying a very fast pulse train to the 
[TRIGGER IN] and by having an ES114 set to audio frequencies. The ES114 
will not respond to a second trigger until its envelope is complete. If the 
duration of the envelope is set (manually or with a control voltage) longer that 
the time frame between the pulses in the train, it will "skip" one (or more) 
pulses. If it misses a single beat, the frequency is lowered by an octave; if it 
misses two, the frequency is lowered by an octave and a fifth. Note that this 
wave has an inverted trapezoidal shape. 

 
Figure 5.4.14 

 
It is sometimes desirable to shape the envelope so that is has a NON-
LINEAR SLOPE, this is often the case when producing long sustained 
sounds or sounds that gradually change in loudness over a long duration. 
The ES114, when patched to the VCA, will see to have little effect on the 
loudness of sound at the start and the end of the long envelopes. This is 
because of the wide range of the VCA's and the exponential relationship 
between the voltage and the amplitude. 
 
By "feeding back" the output of the ES114 to the [VC-IN] and setting the 
processing pot to the left, the final output is made non-linear. This 
phenomenon occurs because higher voltage to the VC input causes the slope 
to decrease, so the ES114 remains longer at the higher voltage levels. 
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If the processing pot of the ES114 is turned to the right, the feedback has the 
opposite effect: the envelope becomes a sharper and sharper spike, useful 
for creating short percussive envelopes. 

 
Figure 5.4.15 

 
ES11 TRIPLE COMPARATOR. The ES11 contains three separate (but 
identical) comparators. The action of these comparators is this: when the 
voltage of the "-" input is greater than the voltage at the "+" input, [OUT] goes 
high to +5V. Otherwise [OUT] is at 0V. The pot sets a threshold voltage which 
is added to the "+" input. If there is no "+" input, this pot alone sets the 
voltage which the "-" input must rise above for the [OUT] output to go high. 

 
Figure 5.4.16 
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This device can be used to cerate rectangular waves of various duty-cycles. 
By inputting a sawtooth wave in to the "-" input and inputting a control voltage 
in to the "+" input, a voltage controlled pulse width generator can be created. 
These pulses sound like a certain kind of filtering or phasing. A square wave 
contains only odd harmonics but different rectangular waves contain different 
harmonics depending on the "duty cycle" (amount of ON time to OFF time). It 
is interesting to note that rectangular waves with duty cycles of: 1:2 have 
these harmonics missing: 2, 4, 6, 8, 10 etc (a square wave has only odd 
harmonics); 3:1 have missing 3, 6, 9, 12 etc; 5:1 have missing 5, 10, 15, 20 
etc. 
 

 
Figure 5.4.17 

 
The pulse outputs of the ES11 can be 
used to trigger any device on the Euro-
Serge that requires a trigger pulse. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.4.18 
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ES78 VCA. The ES78 has an audio input, a voltage control input, an output 
and a [GAIN] pot. These are logarithmic VCAs and are useful for putting 
envelopes on sounds, and for Amplitude Modulation. 

 
Figure 5.4.19 – 2-VCA RING MODULATOR  
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OUTPUT MIXING 
 
For three million years, in fact up until the early 1900's, EVERY sound heard 
by a man or a woman was integrally associated with its source. The sound of 
a lion implied a lion, the sound of a snapping twig implied a snapping twig, 
and the sound of somebody calling out your name implied somebody calling 
out your name. This changed suddenly and irrevocably with invention of the 
record player. The sound of a lion could now be a speaker cone vibrating. 
The sound of somebody calling out your name could be a telephone. 
 
Despite this recent change, we humans still hear sounds as distinct entities. 
Even though all the sounds in a room combine to form a single complex 
pressure wave which vibrates our ear drum, we still hear the tap dripping, the 
clomp of shoes in the apartment above, the cars whooshing outside, the 
conversation in the other room, and if the radio is on not only do we hear the 
music, we can hear the singer, the bass player, the piano, the drums and 
even something else called "hiss". All these separate "sound sources" are 
MIXED in the air to impinge on our ears as a single complex waveform. Our 
brain easily sorts them out. This ability to sort different sounds is valid even 
with electronic sounds. A synthesizer can create two different sounds, mix 
them together, and the ear upon hearing them, can separate them out again. 
For three million years not only could we tell that a lion was roaring, but we 
could tell that the lion was roaring over there, that the twig broke behind that 
bush,, that somebody called your name behind you. It was possible to 
localise the sound in space. While it is important to know that a big cat is 
around, it is just as important to know where (you run the other way!). 
 
A "sound entity" is located in space by hearing the sound twice, once with 
each ear. Because sound takes time to move through the air it reaches one 
ear before the other - just enough to create a phase difference. The brain can 
process these phase differences to locate the direction of the sound source. 
The relative loudness and quality of the sound help to determine the distance 
of the sound source. A phenomenon called the "Doppler Shift" helps to 
determine whether the sound is coming or going. Because the brain 
discovers the direction of a sound by phase differences and distance by 
relative loudness, location can be simulated with two speakers. With two 
speakers appropriately placed the brain can locate a recorded lion pacing 
back and forth. To accomplish this a single sound is PANNED back and forth 
between the two speakers. 
 

 A MIXER is a module that adds together a number of different sounds 
and sends the mixture to one or more outputs. A MIXER can be 
categorized by the number of inputs and outputs it has 
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 A PANNER takes some sound and sends it to two or more different 
outputs, fading from one to the other. This creates the illusion of 
movement. 

 A CROSSFADER takes two sounds and smoothly mixes between them 
so that as sone sound decreases in amplitude, the other increases. 

 
ES08 AUDIO MIXER. This module allows a mix of 5 signals, four with their 
own level setting with an associated pot. The fifth input is a "unity gain" input 
that can be used to cascade mixers to increase the number of inputs to the 
mixer. 
 
An extension module (ES08EXT) allows the number of outputs to be 
increased to create a matrix-mixer. 
 
VOLTAGE CONTROLLED STEREO MIXER. This is a two-in, two out mixer. 
Each input can be individually gain controlled by a [GAIN] pot and a VC gain 
input. Further more, each input can be directed to either or both of the two 
outputs by means of a [PAN] pot. This panning function can also be voltage 
controlled by the VC Pan input.  
This is an equal power pan. 
The Stereo Output Module has a Master Gain Control which can attenuate all 
input signals simultaneously with either manual or voltage control. 
 
The ES31 has two grounded mini-jack outputs that can be directly patched to 
an amplifier. This shielded connection output allows the synthesist to run 
fairly long cords without picking up hum or crosstalk. The ES31 also has two 
mini-jack inputs which allow the synthesist to bring in external sound sources 
such as tape recorders and pre-amplified microphones. 
 
The ES30 is a two-channel STEREO PANNER and can be added to the 
ES31 to increase the number of input channels to the Output Mixer output. 
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CONTROL VOLTAGE PROCESSORS 
 
Because there is no difference, other than frequency, between audio voltages 
(AC) and control voltages (DC) it should not seem too strange that it is 
possible to have modules which process control voltages in much the same 
way that there are modules which process audio voltages. Not should it seem 
odd that these modules for processing control voltages are themselves 
voltage controllable. These modules extend the range of shapes and forms 
that control voltages can have, and thereby extend the possibilities of control. 
It is the control voltage processors which "mould” the control voltages that 
determine the complex dynamic shifts so important to interesting electronic 
music. The simplest of these devices have already been explored - the 
control voltage Processors that are found on the control voltage inputs of 
many modules on the Euro-Serge system. These processors enable the user 
to amplify, attenuate and/or invert the control voltage. 
 
ES114 UNIVERSAL SLOPE GENERATOR. The ES114 can act as a Positive 
or negative or Positive/Negative SLEW or Portamento device. A Slew is a 
device which slides from one voltage to another voltage; a Positive slew 
affects positive-going voltages (not just positive voltages, but changes in a 
positive direction), and a Negative Slew acts on negative-going changes. 

 
 

Figure 5.6.1 
 
When both positive and negative slews are present the device is often called 
a Portamento, Glissando or LAG device. 
 
Because the ES114 will Rise or Fall to the voltage IN, it can be used as a 
Positive and/or negative Slew limiter. The slower the Rise and Fall time 
settings, the more that parameter acts like a slew. A Positive Slew, for 
instance, would have a slow Rise and a very fast Fall time. Because the 
ES114 is voltage -controllable, it is a voltage-controllable slew. 
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Figure 5.6.2 

 
ES12 BI-DIRECTIONAL ROUTER. This unique triple module can be used in 
two ways: 
 

1. ONE-IN TWO-OUT SWITCH. An input at [B] can be sent to either 
output [A1] or [A2] depending on the state of input [A1-A2]. If [A1-A2] is 
HI (+5V) then [B] appears at [A1], otherwise it appears at [A2]. 

2. TWO IN ONE OUT SWITCH. If there is an input at [A1] and a second 
input at [A2] then [A1] will appear at output [B] if [A1-A2] is HI, 
otherwise [A2] will appear at the output 

 
NOTE: If there is an input at [B] there CANNOT be an input at [A1] or [A2]. 
This would, in effect, short outputs together. 
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Figure 5.6.3 

 
While in the above patches audio voltages are being routed about, control 
voltages can be routed in much the same way. However, any time there is an 
instantaneous change in voltage there will be a click. 
 

 
Figure 5.6.4 

 

ES14 CONTROL VOLTAGE PROCESSOR. The Processor is, to control 
voltages, what a Mixer is to audio voltages. It can be used to sum together up 
to three control voltages. Each of its three inputs can be independently 
attenuated, amplified and/or inverted.  
 
Furthermore a manual offset pot sets a fixed voltage that can be added into 
the mix. This offset voltage is available at the output of the Processor even if 
there are no other inputs. 
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Figure 5.6.5 

 
ES15 SMOOTH AND STEPPED GENERATOR.  
 

THE SMOOTH FUNCTION GENERATOR 
 

SLEW LIMITER. The Smooth Function generator serves as a voltage 
controlled Slew limiter on its input. The slope of the slew (both positive and 
negative) is determined by the manual [RATE] pot and a VC input 
associated attenuation pot. 

 
Figure 5.6.6 

 
TRACK AND HOLD. A [HOLD] input is provided on the Smooth Function 
Generator. When this input receives a HI voltage it has the effect of 
HOLDING the present output voltage level until the [HOLD] input goes low. 
If the [RATE] is set very fast so that the Smooth Function Generator follows 
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its input closely (that is, tracks the input), the receipt of a pulse train at its 
[HOLD] input will produce a staircase-like series of voltages. 
 
 

Figure 5.6.7 

 
LOW FREQUENCY OSCILLATOR (LFO). If the [INPUT] of the Smooth 
Function Generator is patched to the [CYCLE] jack, the output is a triangle 
wave whose frequency is determined by the [RATE] and control voltages. 
The [CYCLE] output will be a series of pulses with the same frequency as 
the triangle wave output. 

 
Figure 5.6.8 
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When the Smooth Function Generator is patched to cycle, the [HOLD] 
function remains operative to be able to produce up and down staircase-
like voltages. 

 
Figure 5.6.9 

 
THE STEPPED FUNCTION GENERATOR 
 
SAMPLE AND HOLD. A Sample and Hold is a device which produces a 
discrete stepped waveform from a changing input voltage. When a pulse is 
received at the [SAMPLE] input, the voltage appearing at that instant at [IN] 
appears at [STEPPED OUT] and is HELD until another pulse is received at 
[SAMPLE], when this process is repeated. 
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Figure 5.6.10 

 
CORRELATION. The [RATE] pot and the VC input with its associated 
attenuation pot control the "correlation" of one voltage output level to the 
previous voltage output level. In the stepped voltage as correlation 
increases, each step must be closer and closer to the previous step. 
 

 
 

Figure 5.6.11 
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When the [RATE] pot is at a middle position, and the input is a random 
voltage such as the [S/H SOURCE] on the ES01 Noise Generator, the output 
approximates the function called 1/F. 1/F is a random-like function that 
describes the shape of, for example, natural coastlines, cloud movements 
and many kinds of music. 

 
Figure 5.6.12 

 
STAIRCASE GENERATOR. When [INPUT] is patched to [CYCLE] and pulse 
are applied to [SAMPLE], a complex staircase wave is generated at 
[STEPPED OUT], determined by the pulse frequency, the position of the 
[RATE] pot and [VC]. 

 
Figure 5.6.13 
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RANDOM VOLTAGE GENERATOR. It is sometimes desirable to create 
random voltages to control the various devices on the Euro-Serge, or, if the 
system already has a random voltage generator, it is sometimes desirable to 
have a second. Using the [COUPLER] output on the ES15 and the [S-H 
SOURCE] on the ES01 Noise Generator it is possible to patch the ES15 to 
become a random voltage generator. 
 
COUPLER. The COUPLER is a comparator which is hard-wired (that is not 
patchable, but pre-wired behind the module panel). The COUPLER compares 
the level at the [SMOOTH] and [STEPPED] outputs. Whenever the Step 
Function Generator is HIGHER in voltage than the SMOOTH section, the 
output of the COUPLER goes HI. Otherwise the output is LO. The COUPLER 
has two outputs, one of which switches between 0V and +12V, the other 
switching between -12V and +12V. Both of these signals are ‘hotter’ than 
normal Euro-Serge signals and so are assigned and ORANGE (0/+) and a 
GREY (-/+) jack. 

 
Figure 5.6.14 

 
ES01 RANDOM VOLTAGE GENERATOR. The [S-H SOURCE] output of the 
ES01 is a randomly modulated sawtooth wave. The form of wave is ideal for 
generating random voltages with sample-and-holds. Since this wave is 
always going from 0V to +5V, there is an equal probability for any voltage to 
be selected. And since the frequency is random, it is impossible to predict 
what voltage will be sampled. 
 
The [SMOOTH] output is a continuous random voltage; the [STEPPED] 
output is a stepped random voltage while the [TIMING] output is a random 
pulse output with random on-times as well as onset times. The rate of change 
is set by the [RATE] pot and it’s associated [VC].  
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Figure 5.6.15 

 
ES28 TOUCH SEQUENCER. It is useful to think of the ES28 as composed of 
two separate parts: The Sequencer and the Touch Pad Controller. 
 

8-Stage Sequencer. Only one stage can be on at any given instant. Each 
stage controls a specific column of pots, so that if Stage #7 is on, it 
activates all four pots in Stage #7. 
 
In its normal mode the Sequencer will advance one stage every time it 
receives a CLOCK pulse. That is, if the Sequencer was on Stage #5 and it 
receives a CLOCK pulse it will advance to Stage #6. If it is on Stage #8 and 
receives a clock pulse, it wraps around and activates Stage 31. This 
function was described in an earlier section. There are, however, a number 
of other ways of controlling the Sequencer to provide musical patterns. 
 
UP/DOWN. If a HI voltage is applied to the [UP/DOWN/ input, the 
Sequencer will step DOWNWARDS instead of upward when it receives a 
CLOCK pulse. If it is on Stage #1, it will wrap-up to Stage #8. 
 
HOLD. If at any time (either in it’s up or down mode) the Sequencer 
receives a HI voltage as its [HOLD] input, the Sequencer will stop until the 
[HOLD] drops LO. This is useful for producing elaborate rhythms. 
 
VARIABLE LENGTH SEQUENCE. It is often desirable to have sequences 
shorter than the eight stages, or it have variable length sequences. For 
these purposes a [RESET] input is provided. The [RESET] is triggered by a 
pulse from other pulse outputs on the ES28 or by pulses from other 
modules. 
 
In the above patch, to get the ES28 to RESET to Stage #1 you must first 
touch Keypad #1. The number of stages clocked advanced before resetting 
is determined by the ES27 Transient Generator which is triggering the 
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[RESET]. Set this Transient Generator so that about four stages are 
clocked through before RESETting occurs. If you touch a different keypad, 
say Stage #6, you will find that the sequence resets to that stage. Each 
RESET input rests to the keypad last touched. Using the above patch, and 
by touching different keypads, it is possible to produce an interesting 
interactive sequencer. 
 
ED137 STEP-NEXT-ROW. The ED137 is a VERTICAL SEQUENCER that 
can be used with the ES28 to provide extended sequence patterns. The 
four ES28 outputs [A], [B], [C] & [D] are patched to the four ED137 inputs 
[IN 1], [IN 2], [IN 3] & [IN 4] respectively. Every time a trigger is received at 
the [NEXT ROW] input of the ED137, it steps DOWN one ROW. That is, if 
row [IN 2] was currently active then it will progress to row [IN 3]. After row 
[IN 4] it wraps around to row [IN 1]. The [OUT] output of the ED137 is 
determined by the pot that is in the activated stage of the ES28 (as 
determined by the main Sequencer and Keypads) AND in the row specified 
by the ED137. If the activated stage is not changed, then [OUT] will have a 
four stage sequence set by the four pots in the current stage. 
 
If in the above patch, Stage #7 is now activated by touching its associated 
keypad, the four pots in Stage #7 will determine the [OUT] outputs. 

 
CGS734 ANALOGUE SHIFT REGISTER. An Analogue Shift Register is a 
sequential sample and hold device. It is also referred to as a Bucket Brigade 
Delay. The CGS734 has three stages. Each stage of the CGS734 can hold 
and save a voltage which is available at all times at outputs [OUT 1], [OUT 2], 
[OUT 3]. When the device receives a TRIGGER at [CLOCK] the voltage 
stored in stage #1 is moved to stage #2, the voltage at stage #2 goes to stage 
#3 and the voltage at stage #3 is lost. Stage #1 picks up the voltage at [CV 
IN]. It is this action which gives the device the name of bucket brigade. 
 

 
Figure 5.6.1. The bucket brigade in action 
 
One of the many uses to which this device can be put is that of producing 
chords and arabesques from a monophonic keyboard input. The patch in 
Figure 5.6.2 illustrates this use.  
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Figure 5.6.2 
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Chapter 6 
What Does It Sound Like 

Fast-Forward and Rewind 
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THE MUSICIAN’S TAPES 
 

(Transcribed from the original 4-page article by Darrel Johansen.) 
 
The Musician’s Tape cassette tape was released in 1983 to allow those who 
had no access to a Serge synthesizer the opportunity to hear its qualities – 
qualities that just cannot be described by words. 
 
Since 1974 the Serge Synthesizer System has presented a certain appeal to 
the artist and musician because it had features like no other electronic 
instrument. In the tradition of the classical studio synthesizer found in many 
electronic music studios, recording studios 
and universities, the Serge synthesizer uses 
patch cords to connect the various modules 
to produce electronic sounds, but it uses 
many unique designs for signal processing 
and controlling patterns of sound (music, 
when the pattern is right). 
 

Figure 1 – A Tape Cassette 
 
Keyboard controlled synthesizers are now everywhere. These instruments 
borrowed a few standard ‘patches’ from the modular synthesizer and built 
them around an organ-type keyboard. While the widespread use of these 
instruments has made the electronic synthesizer a little more familiar, there is 
still a vast range of possibilities that cannot be covered by these dedicated, 
though sophisticated, instruments. It is common to hear the words VCO, VCF 
and VCA in music stores, but the Wave Multiplier, the Analogue Shift 
Register, and the Universal Slope Generator, after years of use, are still 
relatively unknown module concepts to the average synthesist. The 
demonstrations planned for this tape were to have made these functions 
better known, and possibly, would have shown their usefulness to a group of 
musicians for the first time. 
 
This tape was to have been in two sections. One section was to have 
employed the standard announcer proclaiming “… and this the sound of the 
Wave Multiplier”, then a short demonstration of some of the sounds available 
with the device. In conjunction with these short aural demonstrations of many 
of the unique Serge modules, it was requested that the tape include short 
musical sections from those suing the Serge. With the resulting collection of 
music covering so many styles it was finally realised that the entire point of 
the tape could be covered quite explicitly in the music submitted for the tape. 
After all, the synthesizer only generates sounds; it does not (as some would 
have you believe) synthesize music. The musician is the one who best 
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demonstrates the potential of the instrument, so the Musician’s Tapes was 
released with an incredible sampling of music by those who used the Serge 
Modular Synthesizer System. 
 
FOOTNOTE: 
 
The Euro-Serge system faithfully tries to emulate the original Serge Modular 
Synthesizer and there area number of videos by Doug Lynner comparing 
Euro-Serge modules with their Serge Modular counterparts. So although the 
tapes in the first section of this chapter were created on original Serge 
Modular systems, the sounds created, the patching techniques and the 
modules used are almost all equally valid with the Euro-Serge system. 
 
In the closing part of this chapter we present some original sound samples 
using the Euro-Serge itself. 
 
Audio files for these tapes are available as a zip file at  
 

www.elby-designs.com/webtek/euro-serge/documentation/audio.zip  

http://www.elby-designs.com/webtek/euro-serge/documentation/audio.zip
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September 25th 1982, section from “STUDIES (1982) for Synthesizer. 
Scarlet Aardvark Tapes 
 
“15-step sequence tuned to Ptolomy’s Intense Diatonic – a just intonation C 
Major scale. Changing rhythmic sampling routines result in harmonies. 
Timber: Traditional VCO-VCF-VCA patches.”  
 
“This piece is made up of 17 sections, each 2 minutes long. Each section was 
made on a combined Serge-Driscoll-Aardvark synthesizer, and each uses 
different tuning, timbral and rhythmic ideas. Each section was made in real 
time, or some multiple of real time, and was made using various automated 
and interactively performed processes. No traditional keyboard was used in 
making the piece and often the only performing done was to start and stop 
the process in motion. The sections are formally more complex than the 
monolithic blocks of sound one usually associates with such processes; 
however, it was one of the aims of the piece to give each section a fairly 
intricate formal structure while still using these processes. My prime aim in 
making the piece was to stretch my use of the synthesizer into areas I knew 
were possible but which I had not yet explored. These explorations will 
hopefully serve as the basis for some future work. 
 
Technical concerns catapulted this piece in to being, and if parts of it swing, 
that swing is probably a by-product of the intense delight I felt in exploring 
these materials for the first time….. the pieces can be listened to in many 
different ways, and the delights available in any one way of listening do not 
necessarily cancel out or make inferior the delights made available by 
listening in other ways. I simply ask you to listen, and if the piece makes you 
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curious enough to start any exploration of your own, it will have been more 
successful.”…. Warren Burt 
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Broadscore – Jill Fraser and Elizabeth Myers 
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“A drum rhythm exercise, after attending a Blackfoot festival. When hearing 
the drums, my wife said all that was missing was the coyotes…” 
“… Several of these pieces began as exercises…. I included them anyway, 
due to the pleasant surprise of discovering some musical value in what began 
as an exercise or improvisations, the latter being an area that is largely 
unexplored in ‘studio’ synthesizers, and an area in which the Serge system 
excels….” 
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“Casio keyboard processed through Serge synthesizer.” 
 
“Did you ever dream you were in a shopping mall and didn’t have your pants 
on?” 
 
Scot was the technical director at the Centre for Contemporary Music as the 
Mills College, and actively composed and performed throughout the San 
Francisco Bay Area. 
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Copyright: 1983 Cybersound Music. 
Personnel: 

Piano and Synthesiser Roger Powell 

Guitar Andrea Cairo 

Engineer Paul Antonell 

 
“Except for Piano and Electronic Guitar, all sounds were created on the Serge 
Modular Synthesizer and recorded at 30ips without noise reduction on an 
AMPEX 16-track deck. Outboard processing included a LEXICON Print Time, 
AKG BX-10 Reverberator, and (very little) equalization provided within the 
APSI mixing board modules. No other equipment was used to make this 
recording – a testimonial to the versatility of the Serge System. Several tracks 
were synchronized during overdubbing by using basic modules in the Serge 
to first generate a clock signal of the periodic, tempo-multiple tone bursts 
which were then read back off the tape by the Sloe Generator module and 
converted to clock pulses used to drive the sequencer and envelope 
generators. The Touch Keyboard Sequencer was used to trigger other non-
automated sounds. The Wave Multiplier module and the unique Serge filters 
were used often and impart, I believe, audio characteristics that are 
unachievable on other systems, especially in the area of non-linear wave 
shaping techniques. 
 
Although no computers were used in the tape excerpt, I frequently use an 
APPLE II with my own composition language TEXTURE, to control multiple 
synthesizer voices during the development and realization of synthesizer-
based pieces. 
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Roger Powell’s solo recordings include two albums of synthesizer music: 
COSMIC FURNACE (Atlantic Records 1973), and AIR POCKET (Bearsville 
Records 1980). He has recorded and toured with the band UTOPIA and 
worked with David Bowie during his 1978 world tour. 
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In 1994 Earl Howard released Pele’s Tears, a compilation of works from 
1986-1993 in which the first two tracks were solos played on a Serge 
Synthesizer. 
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Copyright Rubber Logic Sampler 1982 
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Copyright (P) Todd Barton 1982 
 
“All of the sounds were created on a small ‘standard’ system… (this cut was) 
produced without multi-tracking, i.e. these are all pure, single-event Serge 
sounds… many of these pieces appear in the pilot of the National Science 
Fiction Radio Theatre out of Los Angeles.” 
 
Todd Barton is an active composer and is the Music Director of the Oregon 
Shakespeare Festival Association. 
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“When we do our recordings, our approach is to blend together electronic, 
acoustic and vocals… We went back to our original tapes and extracted those 
instrumental backups and accompaniments to songs which were done 
exclusively with the Serge. Many of these songs used acoustic instruments 
as well in the creation of the instrumental aspect of a song, and these too 
were eliminated. So, the sounds… are completely Serge system created. 
 
All the rhythms in the songs are seven beats per measure and are made 
automatically in real time (not multi-tracked) by the Dual Slope Generator 
clicks through keyboard voltage controlled Variable ‘Q’ VC filters.” 
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“On this piece we used objects sonóre generated by both Serge’s with the 
addition of a few twittering background notes done with a Casio M-10.” 
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“Santur Opera is without text, without singers and played entirely on the 
Santur (a Persian zither) and realised with the aid of an electronic synthesizer 
built by Mr. Tcherepnin’s brother, Serge, and associated electronic 
instruments built by David Wilson. The word ‘opera’ is used to suggest the 
presence of an unfolding drama during the improvised performance. 
 
Depiction of the topsy-turvy world of SANTUR OPERA is facilitated by Serge 
Synthesizer Modules: sequenced oscillators keeping the world a-ticking; and 
the slews: ‘Running Slew’, ‘Rising Slew’, ‘Slow Slew’, ‘Hand Slew’, and 
‘Wandering Slew’; all basically functioning as sub-harmonic generators from 
an independently controlled Master Oscillator. 
‘The Aray and the Chase’ (the section from Santur Opera on this tape) makes 
use of a voltage controlled Wilson Analog Delay, along with a tabla patch on 
the synthesizer which is directly dependent on each nuance of the 
performer’s play. There are two envelope follows for the Santur: one for the 
voltage controlled filter, and one for the Negative Slew which controls the rate 
of the Negative Slew driving the Gate.” 
 
Ivan Tcherepnin was born in 1943. He studied with his father Alexander 
Tcherepnin, and with Leon Kirchner. He taught music at Harvard University 
where has also supervised the operations of the Electronic Music Studio. 
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All sounds done in real time with the mighty Serge….. Kevin Braheny 
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Copyright Phonogram Tapes. 
 
All instrumentation is done with the Serge. 
 
“Neither a ‘pop’ musician nor a member of the Terry Riley/Philip Glass 
minimalist school, Michael Stearns – composer, performer, producer and 
recording artist – is one of the creators of a new genre of music that has been 
flowering in all corners of the globe since the early ‘70s. 
 
‘People use all kinds of names for this music’, Stearns says. ‘Some call it 
meditative, transformational, or cosmic music. Others call it New Age or 
Space music. What we are talking about here is a world of music. The music 
emerges from all cultures of the world and uses all instruments - acoustic and 
electronic – as well as newly innovated instruments and tuning systems. It 
includes sounds both human and mechanical and, of course, the sounds of 
nature – ocean, wind, rain, animals etc.” 
 
Since 1977 he has recorded a number of major compositions: Planetary 
Unfolding (1981), Morning Jewel (1979), Sustaining Cylinders (with Gary 
David), Sleeping Conches (1978), Ancient Leaves (1977) and more recently 
The Lost World (1995), Sorcerer (2000) and The Storm (2001). Michael 
Stearns has established himself as one of the foremost creators of visionary 
synthesizer music. 
 
“’The intent of my music is quite different from the intent of commercial 
music’, said Stearns. ‘I don’t perform, not in the usual sense of the word. In 
fact, I remove myself as the focal point of the audience’s energy. I don’t write 
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attention-grabbing hooks, nor do I write music that promulgates or reacts 
against established formes and cultural values. Instead I create a sustained, 
alternative context, a life-affirming texture in which there are many melodies. 
In that context, which is totally open, listeners can hear whatever they want to 
hear, dream whatever they want to dream. They can guide themselves, using 
their own power to create their own visions and personal inner musics’”. 

 
Notes by Lee Underwood 

  
  



WHAT DOES IT SOUND LIKE 

 

161 of 262 

 

 
 

“Many Serge modules were used in, on and through this composition. The 
percussion track was generated by rhythmic sub-division using a Dual Slope 
generator and a Dual Transient generator with Extended ADSR’s. A 
MiniMoog was used for the ‘bass’ and it as well as a Casio M-10 and MT-30 
were processed through various Serge signal processing modules, including 
Variable ‘Q’ and Variable Slope filters, Wave Multipliers, and Resonant EQ’s. 
Also used were Precision VCO’s and New Timbral Oscillators, a Noise 
Source, and a Touch Activated Keyboard Sequencer.” 
 
Eric Feldman has played keyboards, synthesizers and bass with Captain 
Beefheart and the Magin Band since 1976, appearing on the albums ‘Shiny 
Beast (Bat Chain Puller)’, ‘Doc at the Radar Station’, and ‘Ice Cream for 
Crow’. He has played with SnakeFinger and co-produced the album ‘Manual 
of Errors’ on Ralph Records. In recent times, Eric has been associated with 
numerous acts including Steve LeGrand, Pere Ubu, PJ Harvey and Frank 
Black. 
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Serge System with Casio 202 and Serge Modular N-Voice Controller (Casio 
Keyboard Interface). 
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‘”This piece is a realization of a short piece written by Elliot Carter for four 
tympani. Each instrument is of fixed pitch, and the regular meter was an ideal 
test of a computer rhythm controller I developed. The triggers were used to 
initiate the percussive ‘voices’ patched on the Serge synthesizer. The entire 
score was loaded in to computer memory and then ‘played’ without human 
intervention. In addition, various timbral and spatial parameters were 
controlled manually and automatically. The piece is performed live.” 
 
Darrell Johansen is the manager of a firm specialising in electronic musical 
instruments and other diversions. 
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Alvin Curran 
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“… a section from my second cassette ‘Anagenic’ which was available in 
Summer 1983. My first cassette ‘Tuned Space’ did well, thanks in large part 
to his instrument builder. Although the piece uses other sounds, the base of 
all my work is my Serge (6 panel) with my studio built around it and one of my 
computers dedicated to controlling it. All the sounds were either totally 
created or processed through my system…” … John Wiggins 
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Copyright Dental Records 1980. 
 
Personnel: 
 
Serge Synthesizer and Steiner E.V.I - Paul Young 
Drums and Synares - Robert Williams 
 
Paul Young is known affectionately among his friends as ‘Eazy Teeth’ 
because he is always smiling. When not at the ballpark, racetrack or sushi 
bar, Mr. Young spends much of his time creating electronic masterpieces at 
his luxurious, private 8-track recording studio and attending to his trilobites. 
He has scored pieces for Mary Jane Eisenburg Dance Company in Los 
Angeles and for other dance companies in Los Angeles and New York. 
 
In his spare time, Mr. Young lifts equipment for himself and others. 
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Copyright Associated Music Publisher 1983. 
 
Music from the film “Matter of Heart”, a documentary about C.G. Jung. 
Serge Synthesizer with orchestra. 
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EURO-SERGE SOUNDSCAPES 

 

"soundscape"  
 

 "All of the waveforms faithfully transmitted to our audio cortex 
by the ear and its mechanisms” (*) 

 
The following pages include sound examples from the Euro-Serge 
 
 
 
 
 
 
 
 
 
 
 
(*) Pauline Oliveros, composer of post-World War II electronic are music   
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FEEDBACK 
 

 
A marriage between the Euro-Serge Beginner System and Doug’s Mystery 
Serge. 
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Chapter 7 
Catalogue 
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THE CATALOGUE 
 
In this chapter we will go through all of the current Euro-Serge modules with a description of each 
module and its salient features. 
 
In the first section we have all the 'Serge specific' modules which are from the original Serge 
Modular and have been specifically designed or modified by Serge.  
 
In the second section we look at our 'Euro-Serge friendly' designs. These modules are ones that 
are either accepted alternatives to an original Serge design or an accepted addition that 
complement the Euro-Serge system. 
 
In the third section we look at our Studio Series of enclosures along with our recommended power 
solutions.  
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MODULE 
INDEX 

 

Section 1 
 

ES01 - Random Voltage Generator 
ES02 - Preamp Detector and Envelope Follower 
ES04 - VCM 1 - Distortion 
ES05 - Noise Source 
ES06 - 1973 Envelope Generator 
ES07 - 1973 VCF 
ES08 - Audio Mixer 
ES08EXT - Audio Mixer Extender Stage 
ES09 - Positive Slew Generator 
ES10 - Triple Wave Shaper 
ES11 - Triple Comparator and Schmitt Trigger 
ES12 - Triple Bi-Directional Router 
ES14 - Voltage Processor 
ES15 - Smooth & Stepped Generator 
ES16 - Extended ADSR 
ES17 - VCM 2 - Sweeper 
ES18 - VCM 3 - Rectifier 
ES19 - Negative Slew Generator 
ES20 - 1973 VCO 
ES21 - 10-Stage Sequencer 
ES22 - Resonant Equaliser 
ES23 - Sequencing Programmer 
ES24 - 4-Stage Programmer 
ES25 - Touch Responsive Keyboard 
ES75 - VCS 
ES78 - VCA 
ES79 - Ring Modulator 
ES84 - Peak & Trough 
ES114 - Universal Slope Generator 
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Section 2 
 
ASM308 - CV Processor 
ASM308EXT - CV Processor Extender Stage 
ASM324 - Xpander 
CGS733 - 4x4 Matrix Mixer 
CGS734 - ASR 

 

Section 3 
 

Studio Series 
ED704 - Passive Busboard 
ED705 - Powered Busboard 
Power Panel - 4HP Power Input Panel 

 
 

 

 

 

 

 

 

 

 

 

 
1st Generation 

1973 
2nd Generation 

1974/75 
3rd Generation 

1977 
4th Generation 

1979 
Generation 2000 

 
Generation 2000 modules are modules that have either been revisited and updated by Serge or 

are completely new designs. 
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ES01 - Random Voltage Generator 
 

 
 
The ES01 produces three outputs: [SMOOTH], [STEPPED] and 
[PULSE]. The latter is a source of randomly occurring timing 
pulses, while the former are sources of smoothly or step-wisely 
evolving random voltages. The rate of change is voltage variable 
over a very wide temporal range, and is common to all three 
outputs. 
 
The NOISE GENERATOR section of the ES01 generates both 
[WHITE] and [PINK] noise waveforms.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 10HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
 



CATALOGUE 

 

177 of 262 

ES02 - Preamp Detector 

 
The ES02 provides an exceptionally responsive link between 
external audio signals and the Euro-Serge synthesizer modules. 
The key to this response comes from the fact that the ES02 
responds to the POWER rather than the AMPLITUDE of a sound. 
Human perception of loudness is proportional to the POWER 
content of a wave rather than to its AMPLITUDE. Detecting the 
AMPLITUDE of a signal produces inaccurate envelopes, 
sometimes too soft, and most of the time too loud. The ES02 
outputs a control voltage envelope that is directly proportional to 
the perceived loudness of an input signal. It operates over a wide 
dynamic range, in excess of 70dB (or the difference between a 
whisper and a subway train at 15 feet!). The output is accurately 
log-linear at 12.5dB per volt, a taper which mates perfectly with 
the control characteristics of the ES78 VCA. Thus it is possible, 
for example, to control the loudness of a synthesizer sound by the 
envelope of a locomotive, dog barking, or a voice going from a 
whisper to a shout. The effect is especially remarkable because of 
this accuracy, these responses means that a whisper is a whisper 
and shout is a shout. 
 
The Preamp Detector section of the ES02 is a multi-purpose 
preamplifier suitable for a wide variety of inputs. The [Lo-Z In] 
input accepts a high output microphones in the 200Ω to 1000Ω 
range (such as most electret microphones), with a sensitivity  
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suited for close mitring applications such as instrument or voice 
pickup. 
 
The [Hi-Z In] input accepts transducers such as guitar pick-ups 
and contact microphones. It is also suited for amplifying low-level 
signals from tape machines, tuners etc. 
 
Sensitivity for the various microphones and audio sources can be 
adjusted over a wide range using the [GAIN] control. Please note 
that it will not, however, cut the gain to zero. 
 
The Preamp and Detector sections can be switched to work 
separately by inserting an alternate signal source in to the [IN] 
jack. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES04 - Voltage Controlled Multiplier 1 

 
The ES04 VCM 1 is the simplest of the three VCMs, but it has two 
switchable effects.  
 
With the switch set at the "OVERDRIVE" position, the module 
functions to "square-up" an incoming signal. This is not the same 
as a simple comparator squaring function, though, since there is a 
rounded flattening of the signal peaks, an effect somewhat similar 
to overdriving a tube amplifier (except that this process is voltage 
controllable!). 
 
With the switch in the "LINEAR VCA" position, the module is a 
linear gain controlled VCA. This is useful for various functions 
such as amplitude modulation and for gating signals into the other 
sections.  
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 43mm 
 
+12V @ 
 
-12V @ 
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ES05 - Noise Source 
 

 
 
The ES05 NOISE SOURCE generates both white and pink noise 
waveforms. The S/H Source output produces the necessary input 
for a sample and hold function to produce equi-probable random 
voltages, similar to a 1/F distribution function.  
 
Additionally, the Noise Source features a random voltage output 
which can be stepped through random voltages by triggers or 
from a pushbutton on the module. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 9HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES06 - Envelope Generator 

 

 
 
 

This is an adaptation of the original Serge Envelope Generator 
from the early "R" series.  
 
Rise and fall times are adjustable from 5mS to 20S. [CV] affects 
both rise and fall equally, while retaining their temporal proportion 
relative to each other. 
 
Has [CYCLE], [START] and [HOLD] pulse inputs, as well as pulse 
outputs, of which [WINDOW] can be controlled (manually or with a 
CV) to appear at any point on the trapezoidal envelope. 
 
This is NOT an ADSR style generator, and can be used as a 
voltage controlled LFO. 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 14HP 
 
Module Depth: 51mm 
 
+12V @ 
 
-12V @ 
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ES07 - Voltage Controlled Filter 
 

 
 

The ES07 1973 VCF is a 2-pole state-variable filter with 
12dB/octave slopes on the LOWPASS and HIGHPASS outputs 
and a 6dB/octave slope on the BANDPASS output. 
 
The ES07 does not self oscillate.  
 
By turning up the "Q" resonance control, the filter can used as a 
percussion sound generator - xylophone, wood block, drum, bell, 
gong, vibraphone.  
 
It can also be adjusted to track to play tunes, etc. 
 
It does not have a 1V/Octave input but does have a scalable CV 
input. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 12HP 
 
Module Depth: 51mm 
 
+12V @ 
 
-12V @ 
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ES08 - Audio Mixer 
 

 
 

The ES08 AUDIO MIXER is a five-in/one-out AC-coupled manual 
mixer. Four of the inputs have attenuation controls while the fifth 
is a unity-gain input which allows mixers to be ganged together for 
a larger number of inputs. Alternatively you can one or more 
ES08EXT modules to add additional columns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 10HP 
 
Module Depth: 48mm 
 
+12V @ 
 
-12V @ 
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ES08EXT - Audio Mixer Extender 
 

 
 

The ES08EXT AUDIO MIXER EXTENDER module allows the 
ES08 to be converted to an audio matrix mixer allowing for 
different mixes from the same common set of signals. 
 
There is no theoretical limit to how many modules can be added 
to the matrix. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 48mm 
 
+12V @ 
 
-12V @ 
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ES09 - Positive Slew Generator 
 

 
 

The ES09 Positive Slew Generator can be used as both a rising 
slew rate controller and an upwards sloping ramp LFO by hooking 
the lower pulse out into the Start input. In this configuration it also 
operates as a utility oscillator, suitable for fixed key sequencing 
and general sound effects and noise making. It is not suitable for 
tracking a keyboard. 
 
The slew rate is adjustable from around 500uS to 17 seconds. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 10HP 
 
Module Depth: 51mm 
 
+12V @ 
 
-12V @ 
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ES10 - Triple Wave Shaper 
 

 
 
The ES10-TRIPLE WAVESHAPER is a non-linear modifier which 
can transform a sawtooth wave into a sine wave. This module 
incorporates three independent wave shapers for modifying 
synthesizer waveforms or for processing signals from pre-
amplified instruments.  
 
Although originally designed as a wave shaper for the ES20 1973 
VCO, this module has been found to be an excellent modifier of 
electronic and acoustic sounds, and is highly recommended for 
subtle timbral modifications beyond the range of simple 
oscillator/filter patches. 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 18HP 
 
Module Depth: 51m 
 
+12V @ 
 
-12V @ 
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ES11 - Triple Comparator & Schmitt Trigger 
 

 
 
The ES11 Triple Comparator consists of three independent 
functions whare useful in the production of square waves and 
variable pulse waves. The comparator reference level can be a 
time-varying control voltage, a complex audio signal, or a fixed 
preset voltage. Additionally, the comparators are useful for level 
detection and for logic decisions based on amplitude. 
 
This module also contains a single, non-adjustable Schmitt 
Trigger. This is similar to the comparator except that it has been 
optimised for squaring up audio signals. The Schmitt Trigger is a 
single input comparator with hysteresis. Hysteresis means that 
the switching thresholds are different for an input signal 
depending upon whether the signal is going up or going down. 
This feature can be used with an envelope and VCA functioning 
as a noise gate to reject low-level background noise in audio 
applications. 
 
The Schmitt Trigger can also be used for level detection. 
 
 
 
 
 
 
 
 

Module Width: 17HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES12 - Triple Bi-Directional Router 
 

 
 

The ES12 Triple Bi-Directional Router contains 3 voltage 
controlled routers that can route one input to either of two outputs, 
or either of two inputs to one output according to a pulse or 
control voltage level.  

The CONTROL switch point is, nominally, around 2.5V. When the 
CONTROL is low the signal path is A <--> C and when CONTROL 
is high the signal path is A <--> B 

The switches are true bidirectional switches. You can feed signals 
through them in either direction.  Note that due to the limits of 
CMOS, it can switch signals that are up to about +/-9 volts.  

 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 8HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES14 - Voltage Processor 

 

 
 

The ES14 Processor is a 3-input DC mixer with each input having 
an inverting attenuator. The module also includes a master -5V to 
+5V DC offset knob.  

You can use this module as a voltage multiplier.  Patch the 
voltage in to two of the inputs. You will then get the double of that 
voltage at the output.  

Keep in mind that you can use this module with no input voltages.  
The offset knob is handy for driving one or more modules together 
as a group, or for using negative bias to VC an oscillator into 
extra-low territory.  Since several of the Serge modules have no 
VC processing input, it's handy to have one of these to trim the 
output of a USG, Random Source, or TKB Pressure into a more 
subtle range. 

 
 
 
 
 
 
 
 
 
 

Module Width: 15HP 
 
Module Depth: 35mm 
 
+12V @ 
 
-12V @ 
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ES15 - Smooth & Stepped Generator 
 

 
 

The ES15 SMOOTH & STEPPED GENERATOR is a complex 
multi-functional module that provides various slew and sample 
functions. 
 

 The Smooth function will place a positive and negative 
slew (glide) on a changing input voltage for lag effects, 
voltage controlled portamento, and non-linear, low 
frequency filtering. With the CYCLE jack patched to the 
input, the unit will oscillate yielding a voltage controlled 
triangle wave LFO. A high level into the HOLD input will 
hold the current output level, whether the unit is oscillating 
or processing an external control voltage. This is identical 
to a track-and-hold function. 

 

 The Stepped function can be used as a sample-and-hold 
with voltage controlled slew rate limiting. Slew rate limiting 
limits the size of the step at the output. With the step size 
limited to a small value, if the input is a random voltage, the 
output is a random voltage also, but it will only vary slightly 
from step to step, gradually covering the entire range of the 
input random voltage. No large changes in the output will 
be allowed.  

  



CATALOGUE 

 

191 of 262 

 With the Cycle jack patched to the input and a trigger 
applied to the Sample input, complex staircase waveforms 
are generated. 

 

 The COUPLER is an internal comparator comparing the 
Smooth and the Stepped Outputs. This is useful for 
generating complex control voltages and for patching a 
random voltage generator.  

 
NB: The Coupler outputs are most usually used to link the two 
Smooth & Stepped Generator sides together. The outputs are 
especially stiff pulses 24vpp and +12v so users should be aware 
that these are "out of the ordinary" outputs and due attention must 
be paid when patching to other modules. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 17HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES16 - Extended ADSR 

 

 
 

The ES16 EXTENDED ADSR is a complex envelope generator 
using the four segment envelope normally encountered in 
keyboard synthesizers. This ADSR however, is designed with 
extra features such as voltage control of each section, an initial 
voltage controllable delay time, switchable slopes, and a master 
voltage control. Each segment may be manually set and voltage 
controlled, so the module may be used with or without keyboards 
as a versatile, programmable control voltage generator. In 
addition to the normal Attach, Decay, Sustain, and Release 
segments, an Initial Delay time is included. This allows multiple 
envelopes to be initiated from a single trigger or gate, delayed 
with respect to one another. Ramps for the Attack and Release 
segments can be switched to either linear or exponential slopes 
with the three-position switch. In the upper position, the Attack will 
have an exponential slope. In the middle position, both the Attack 
and Release will have an exponential slope, and in the lower 
position, all will have linear slopes.  
 
VC ALL is a master 1V/OCT control which will control all slope 
times to allow such effects as decreasing the entire envelope time 
as the pitch of an associated oscillator increases. This 
phenomenon is typical of many acoustic instrument envelopes. 
 
 
 
 

Module Width: 15HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES17 - Voltage Controlled Multiplier 2 
 

 
 

The ES17 VCM 2 provides a sweep of the odd harmonics (1, 3, 5, 
7, 9, 11, and 13th) when a sine wave is applied to its input and 
the knob is turned up or a control voltage is swept from low to 
high. This effect is similar to over blowing a wind pipe closed at 
one end, and thus the module can be used to produce the sounds 
of various wind instruments. A second input is included to allow 
two signals to be mixed before processing, a technique that has 
been found to be very usable.  
 
This module can be used to explore timbral areas beyond the 
range of ring modulation because there are more varied 
harmonics than the sum and difference tones.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 60mm 
 
+12V @ 
 
-12V @ 
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ES18 - Voltage Controlled Multiplier 3 
 

 
 

The ES18 VCM 3 performs non-linear wave shaping known as 
full-wave rectification, but with sophisticated level-compensating 
conditioning as well. Actually the circuit uses three full-wave 
rectifier sections linked in a very refined controllable format. Each 
section can double the frequency of a sine or triangle wave 
applied to its input. Thus sweeping the VC input over its range will 
produce a smooth timbral transition using the even harmonics 
(second, fourth, and eighth). Many other partials are present in 
this basic sound, however, and the sonorities are very rich and 
varied.  
 
A notable feature of this multiplier is that, the full-wave rectification 
is not accompanied by a reduction in the output amplitude. There 
is no alteration of the essential level of the sound. There are two 
inputs to provide mixing before processing, and two outputs. One 
output is a "squared up" version of the other. This output 
resembles voltage controlled pulse width modulation (only much 
more interesting). 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 68mm 
 
+12V @ 
 
-12V @ 
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ES19 - Negative Slew Generator 
 

 
 

The ES19 Negative Slew Generator is one of the unique multi-
functional patch-programmable modules in the Euro-Serge 
system. The ES19 is a positive peak detector featuring a wide 
range voltage variable slew rate in the negative direction, and a 
regenerative feedback path which may be closed at the user's 
choice. This configuration of features may be patched to perform 
the following functions traditionally assigned to separate modules: 
 

 VC Pulse Source 

 Envelope Follower (with VC decay rate) 

 VC Saw Oscillator (with a sub-sonic audio range of 0.05Hz 
to 2kHz) 

 Envelope Generator (with fast ATTACK and VC DECAY) 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 50mm 
 
+12V @ 
 
-12V @ 
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ES20 - 1973 Voltage Controlled Oscillator 
 

 
 

The ES20 1973 VCO starts with a classic sawtooth oscillator core 
and adds a voltage controlled wave shaper to the output. 
 
Unlike most conventional VCO's the ES20 1973 VCO does not 
have a 1V/Octave input. However the scalable input of the ES20 
can be used in conjunction with the [FREQUENCY] control to 
provide tonal tracking. 
 
The wave shaper allows the 'shaped' output to swing from a 
sawtooth output to a sine wave output and can be both manually 
and voltage controlled. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 12HP 
 
Module Depth: 51mm 
 
+12V @ 
 
-12V @ 
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ES21 - 10-Step Sequencer 
 

 
 

The ES20 10-Stage Sequencer is a sequencer designed for 
delivering pulsed or gated events, for rhythm and percussion, 
triggering other sequencers, or selecting stages in Programmers 
such as the ES23 & ES24. The main function of the board is as a 
sequential pulse generator. When clocked by an external source, 
each of its outputs will come on one after the other. This can be 
used to sequentially trigger up to ten events. An example would 
be to set the number of steps to 2, then connect outputs 1 and 2 
to two drum sound generators. A pulse train fed to the clock input 
would then produce a drum roll alternating between the two drum 
sounds.  

When coupled with the ES23 (and ES24) rhythms of up to ten 
steps can be created.  

Once you have a sequencer in your modular, you will wonder how 
you ever survived without it.  

 
 
 
 
 
 
 

Module Width: 13HP 
 
Module Depth: 51mm 
 
+12V @ 
 
-12V @ 
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ES22 - Resonant Equalizer 
 

 
 

The ES22 RESONANT EQUALIZER is a unique ten-band filter 
designed specifically for electronic sound synthesis and 
processing. Except for the top and bottom frequency bands, all 
other bands are spaced at an interval of a major seventh. This 
non-standard spacing avoids the very common effect of an 
accentuated resonance in one key, as will be the effect from 
graphic equalizers with octave or third-octave spacing between 
bands. Spacing by octaves will reinforce regular overtone 
formants accentuating a particular tonality. The ES22's band 
spacing are much more interesting, producing formant peaks and 
valleys that are similar to those in acoustic instrument sounds. 
 
There are three equalized outputs, two of which mix the alternate 
filter bands, and one which is a mix of all filter bands. The 
[UPPER] comb output lets pass the outputs of frequency bands 
61Hz. 218Hz, 777Hz, 2.8kHz and 11kHz. The [LOWER] comb 
output mixes the bands 29Hz, 115Hz, 411Hz, 1.5kHz and 5.2kHz. 
 
This equalizer is different from other equalizers in that bands can 
be set to resonant. When the knobs are in the middle position, the 
response at the ALL OUT output is flat. When the knobs are 
positioned between -3 and +3, up to 2dB of boost or cut is set at 
the band.  
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If the knob is set below the -3 position, the band will become 
resonant, simulating the natural resonance of acoustic instrument 
formant structures. Above the +3 position, increased band 
rejection is achieved.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 17HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES23 - Sequence Programmer 

 

 
 

The ES23 SEQUENCING PROGRAMMER is the MASTER 
Sequence Programmer and must be included in all sequencer 
systems. In addition to the main 'sequence' controls it also 
includes 4 programming stages. The number of programming 
stages can be increased in blocks of 4 by adding one or more 
ES24s. 
 
Features include the ability to be used as push-button, manual 
programmers and/or as multi-versatile sequencers. The length of 
sequences can be programmed interactively via the pushbuttons: 
thus sequence lengths can be changed in performance while a 
sequence is running. The [PULSE] inputs allow triggers from other 
modules to turn specific stages on.  
 
The real power of these shorter length Sequencer Programmers, 
however, is their use in tandem with one another. Two 
sequencers are more interesting than one. They can be phased 
one against the other with the same or separate clocks. They can 
be patched to interact with each other, providing an incredibly 
varied palette of rhythmic patterns.  
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A master unit can control one or more slave sequencers, resulting 
in highly controllable flurries of tonal sequences being modulated 
both harmonically and rhythmically. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 29HP 
 
Module Depth: 78mm 
 
+12V @ 
 
-12V @ 
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ES24 - Programmer Extension 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 23HP 
 
Module Depth: 78mm 
 
+12V @ 
 
-12V @ 
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ES25 - Touch Keyboard 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 16HP 
 
Module Depth: 78mm 
 
+12V @ 
 
-12V @ 
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ES27 - Transient Generator 
 

 
The ES27 provides an output with voltage controllable rise and fall 
times. These transients may be actuated with external pulses or 
can be recycled by patching the [END] output pulse in to the [IN] 
trigger jack. 
 
Common uses for the ES27 are for simple "AR"-type envelope 
generation, as a voltage-controlled low frequency oscillator, or as 
a voltage-controlled clock (especially suitable for clocking the 
ES21, ES23/ES24 and ES28 sequencers). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 
 
+12v @ 
 
-12V @ 
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ES28 - Touch Sequencer 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 40HP 
 
Module Depth: 78mm 
 
+12V @ 
 
-12V @ 
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ES30 - Stereo Panner 

 
The ES31 is an expandable studio quality output mixer for 
medium to large Euro-Serge systems. From a minimum of two 
input channels, it is expandable to as many channels as you 
desired simply by the addition of one or more ES30 modules. 
 
This stereo mixer is an indispensable aid for live music 
performance or can be used with appropriate computer control for 
automated stereo mix-downs in the studio. 
 
Each ES30 contains two equal power voltage controlled stereo 
panners. Each panner is used to position the input signal in a 
stereophonic sound field with manual or voltage control. A VCA 
allows the overall amplitude of the channel to be voltage 
controlled.  
 
Due to the fast response, low noise, and excellent control voltage 
rejection, location modulation can be achieved to supersonic 
frequencies with virtually no noise. 
 
The Stereo Output Mixer section sums the stereo signal from 
each panner section. An important feature of this output section is 
a master gain VCA which controls the overall sound level of the 
two stereo output signals. Thus, the entire output can be faded in, 
faded out, or adjusted with a single knob or control voltage.  
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Auxiliary inputs allow non-gain controlled inputs to be added 
directly to the final mix. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 12HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES31 - Stereo Panner Output Mixer 

 
The ES31 is an excellent low-noise mixer for use in small to 
medium sized Euro-Serge systems, since it incorporates an equal 
power stereo panner as well as a voltage controlled amplifier for 
each of its two inputs. Both signal level and spatial location can 
be controlled manually or by voltage control. 
 
Each channel in the ES31 has two VC inputs, one for amplitude 
control and one for panning. The panning controls are opposite 
for the two channels, so that if a single control voltage is used, the 
output signals will pan in opposite directions. 
 
Auxillary inputs are used to mix other signals in to the outputs of 
the module. Signals applied here will not be affected the channel 
knobs or control voltages. They are mainly useful for linking other 
mixers (either manual or voltage controlled) to the output bus.  
 
The outputs are available at a pair of 3.5mm mini-jacks for 
connecting to external amplifiers, tape decks and other 
equipment. These outputs are also available at the pair of 1/4" 
jacks as 'balanced' connections. 
 

 
 
 
 
 

 
Module Width: 18HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES33 - Variable-Q VCF 
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ES34 - Touch Pad 
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ES35 - Touch Controller 

 

 
 
The ES35 TOUCH CONTROLLER is an extremely versatile 
manual controller. The ES35 permits the performer to access up 
to 8 separate voltage presets and gate pulses. The ES35 can be 
used to change the settings of other modules through voltage 
control, altering the characteristics of a sound patch and 
routing/switching events in live performance or in the studio. 
 
In addition to the 8 individual 'pad' outputs, there is also a 
'common' output for both the CV and the GATE. This CV output 
will output the highest voltage of all active pads.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 33HP 
 
Module Depth: 25mm 
 
+12V @ 
 
-12V @ 
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ES36 - /N-Comparator 

 
The ES36 /N COMPARATOR consists of two sections: 
 

1. a comparator , and 
2. a voltage-controlled pulse divider 

 
The divider section outputs a pulse once every "N" comparator 
pulse, where "N" is a number from 1 to 31, settable with a control 
voltage at the dividers [VC] input or manually via the [DIVISOR] 
knob. 
 
Additionally, the divider outputs a staircase wave with "N" steps. 
This will produce whole-tone steppes when plugged in to the 
[1V/OCTAVE] input of a VCO. 
 
This module has two distinct areas of use (in addition to the 
normal functions of a comparator): 
 

 For audio frequencies, the divider can be set to output sub-
divided frequencies with digital precision. Output frequency 
depends on "N". If "N" = 2, 3, 4 etc the output frequencies 
will be an octave, an octave and fifth, or two octaves below 
the input frequency respectively. Because "N" is voltage 
controllable, arpeggios and various melodies can easily be 
programmed. The nature of this (integer) division results in  
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frequencies that fall along the sub-harmonic series, a 
series that has great tonal charm. 
 

 For sub-audio frequencies, the divider acts like a counter, 
outputting a pulse only after "N" number of input pulses. 
Input pulses can be fairly random, or regular. This 
capability is especially powerful for determining tempos 
and rhythmic patterns when using several sequencers 
(especially if the [VC] input is taken from one of the 
sequencer's rows of controls). In a more random situation, 
using a microphone preamp/detector as input, the divider 
might be set to count how many times a sound or certain 
loudness will have occurred, and be set to trigger an event 
upon reaching that count. Since the count can be made 
variable (from 1 to 31), fairly complex and subtle 
interactions can be generated. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 11HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES37 - Quantizer 

 
The ES37 provides a simple means to turn any control voltage in 
to voltage steps corresponding to well tuned (equal-tempered) 
tones of musical scale. It is scaled to 1 volt per octave, thus a 0V 
to +5V envelope at one of the [IN x] inputs produces a staircase of 
voltages corresponding to a chromatic scale spanning five 
octaves. 
 
If patched to the [1V/OCTAVE] input of a VCO tuned to "E", a 
slope of 1 volt applied to an input of the ES37 will produce the 
following steps of musical scale:- 
 

E-F-F#-G-G#-A-A#-B-C-C#-D-D#-E. 
(Normal chromatic scale) 

 
If the 1/6 Scale Select is enabled, then the scale produced will 
be:- 
 

E-F#-G#-A#-C-D-E. 
(whole tone scale) 

 
If the 1/3 Scale Select is enabled, then the scale produced will be  
 

E-G#-C-E. 
(scale of major third steps) 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If both the 1/6 and 1/3 
Scale Selects are 
enabled, then the scale 
produced will be:- 
 

E-F-G#-A-C-C#-E. 
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(Alternating half-step/minor third step) 
 
Since the Scale Select inputs can be activated very quickly, the 
ES37 can produce a wide variety of tonal effects, quickly moving 
between four different types of musical scales (chromatic, whole-
tone, augmented triad, and a six-step major-minor scale often 
heard in certain oriental music). 
 
Accuracy of the ES37 is 3-cents maximum deviation from the 
ideal equal-tempered semitone over a 5-octave range while the 
response time for all channels is about 8 milliseconds. 
 
The ES37 is a 4-channel parallel quantizer where the selected 
[SCALE] applies to all 4 quantizer stages. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 11HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES75 - Voltage Controlled Slope 
 

 

The ES75 VCS is an adaptation of the Dual Universal Slope 
Generator with a few new features.  

The ES75 is a unity gain voltage follower. The rising and falling 
slopes are independently and jointly voltage controllable over a 
wide range.  

VC Transient Envelope Generator  

A pulse at the trigger input will start the envelope, or a gate input 
will sustain the level and the envelope will fall when the gate goes 
low. Rise and fall are independently and jointly voltage 
controllable, with variable linear and exponential wave shapes.  

VC Portamento  

Voltage is slewed according to the rise and fall times.  
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VC LFO  

When the [CYCLE] switch is thrown, the [TRIGGER] input is 
connected internally to the [END] output, creating a VC clock with 
variable waveform and independent rise and fall times.  

VC Oscillator  

While not as wide ranged, or accurate as a dedicated oscillator 
module, the VCS is still an excellent audio source. The [EXP CV] 
input is scaled approximately to the 1V/Octave standard. The 
Output wave can be swept from triangle to saw with linear and 
non-linear waveforms. The [END] output also produces a pulse 
waveform.  

VC Non-Linear Audio Processor (Low-Pass Gate)  

If an audio rate signal is slewed, the module responds like a VCF, 
and a rough VCA. The signal is low-pass filtered down to silence, 
similar to a low-pass gate.  

Envelope Follower  

Positive and negative peak detection envelope follower.  

VC Pulse Delay  

Trigger input starts the envelope and a trigger will be produced 
again at the [END] output when the envelope completes its cycle.  

Sub-Harmonic Generator  

If a series of triggers are applied to the ES75 faster than the total 
rise and fall times, the module will divide the incoming signal by a 
whole number. In the audio range the output will be the sub-
harmonic series. 

 

 

 

 

 

 

 

Module Width: 15HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ES78 - Voltage Controlled Amplifier 

 

 
 

The ES78 VCA module is an excellent inter-patch VCA, featuring 
very low noise and exponential response. It was designed as a 
small VCA function for use at various places within a system for 
internal VCA functions (as opposed to the VCA's for output 
mixing). 
 
The ES78 has an audio taper that is an exponential curve with a 
12db per volt sensitivity throughout the range except below about 
0.5 volts. Below this threshold, the output of the VCA will 
decrease rapidly to completely attenuate the signal. This 
response is perfect for our envelope voltage range, and is 
responsible for exceptionally quiet operation.  
 
Control voltage rejection is very high, and the unit cannot be 
overdriven beyond a gain factor of two.  
 
 
 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 52m 
 
+12V @ 
 
-12V @ 
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ES79 - Ring Modulator 
 

 
 

The ES79 Ring Modulator is unique among ring modulators, for 
providing a means to smoothly voltage control the index of 
modulation, from 0% modulation of the signal by the carrier, 
through to 50% modulation (otherwise known as amplitude 
modulation) and 100% ring modulation with excellent carrier 
rejection.   
 
The possibilities are endless for musicians interested in 
programming subtle changes in harmonic content created through 
the modulation of two signals by each other.   
 
When not needed as a Ring Modulator, the module offers itself as 
a spare VCA, fully log-linear like its cousin the ES78 VCA (but not 
as versatile).  
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 52m 
 
+12V @ 
 
-12V @ 
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ES84 - Peak & Trough 

 

 
 

The PEAK section compares the inputs at [PEAK 1] - [PEAK 4] 
against each other and the [MANUAL PEAK] control, and outputs 
the highest voltage. 
 
In a similar vain, the TROUGH section outputs the lowest voltage 
of the inputs [TROUGH 1] - [TROUGH 4] and the [MANUAL 
TROUGH] control. 
 
Both sections can be used to combine waveforms, CVs or 
envelopes in unexpected ways while the PEAK section is often 
used for combining gates from a sequencer. 
 
Both the PEAK and TROUGH operate in the range of 0V to 6V, 
though in practice, you may find the TROUGH section does 
respond to input voltages going a volt or two below 0V. 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 14HP 
 
Module Depth: 51m 
 
+12V @ 
 
-12V @ 
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ES114 - Universal Slope Generator 
 

 
 
The ES114 USG is the ultimate patch-programmable control 
voltage generator in the Euro-Serge system. At least two are 
recommended for almost every Euro-Serge system, and in most 
cases, a number of these are desirable. People Familiar with the 
previous series of "slewing" modules know about the importance 
of this kind of function in a large patchable synthesizer system. 
For those unfamiliar, it is advised that the various applications as 
outlined here and in the Euro-Serge Owner's Manual are studied.  
 
The uses of this module are numerous, some duplicating 
functions found on other synthesizers, some totally unique to the 
Euro-Serge system. Most systems require a number of control 
voltage generators to control the various signal processors and 
modifiers. Sources of trigger pulses (clocks), control voltage 
processors (portamento's), regular repeating voltages (LFO's) are 
standard synthesizer requirements. The USG is the main module 
providing these functions in the Euro-Serge system. 
 
The USG is a unity gain voltage follower with voltage controllable 
slopes. The range of control is exponential, extremely wide, and 
the Rise and Fall times can be controlled independently. The 
range of the USG is from sub-sonic to high audio frequency.  
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Trigger inputs and trigger outputs allows the USG to function as a 
transient (envelope) generator, pulse delay, or, in a "cycling 
mode" (to produce an LFO). Since the Rise and Fall times are 
voltage controllable, this adds another dimension to the above 
functions.  
 
Two VC inputs are available, one [EXP CV] is calibrated to 1 volt 
per octave (within about 3'/.), and the other [CV IN] is fully 
adjustable in the negative and positive direction. This VC input 
can control either the positive slope (rise), negative slope (fall), or 
both. 
 
The linearity and accuracy of the slewing amplifiers allows them to 
be used in the mos. exacting applications, such as processing the 
output of a keyboard or sequencer to produce portamento 
functions. Note that this portamento function has a separate rate 
control for rising notes and falling notes, an interesting portamento 
effect. 
 
Among the functions that the ES114 can be patch-programmed to 
perform are the following: 
 
VC LFO. Patched as mentioned above, a wide-range, low-cost, 
space-efficient Low Frequency Oscillator can be patched when 
needed. The ES114 is often used as an LFO since-it is more cost 
effective than a regular oscillator switched to a low frequency 
range, it has a built-in LED to show its current output level, and it 
has a synchronized trigger output. The waveform can be set from 
saw to triangle, and the raising ramp can be voltage controlled 
independently of the falling ramp. 
 
VC Portamento device. The accuracy of these devices makes 
this portamento function useful with keyboards and for generating 
control voltages of arbitrary shapes and times with computer 
control. Analogue control of slopes allows the computer to do less 
"number crunching", and frees the processor from time-
consuming routines that are more easily handled in this, low-cost 
multi-functional hardware. 
 
Envelope Follower (Detector). The decay rate is voltage 
controllable with the unique function that under voltage control, 
the response may be moved from positive peak detection to 
negative peak detection. 
 
VC Pulse Delay (Monostable). When the unit is triggered, it will 
produce an envelope set by its [RISE RATE] and [FALL RATE] 
knobs (and VC's) and then the [END OUT] pulse will go high. This 
may be used to trigger another ES114, ADSR, or advanced 
sequencer. 
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Sub-Harmonic: Series Generator (Divider). If a series of 
triggers are applied to the [TRIGGER IN] jack that are faster than 
the total rise time plus fall time, then the unit will divide the 
incoming triggers by a whole number. This allows the user to 
program synchronized rhythmic relationships (such as 2 against 
3, 13 against 11, and so on). If the ES114 is set to audio 
'frequencies, and the incoming RATE DELAY triggers are in the 
audio range, then the output will be the sub-harmonic series. This 
is similar to the "hard sync" sound found in other synthesizers 
(and is the main reason that it is not included on Serge VCOs). 
 
Audio OsciIlator. The range reaches 4000Hz, and the waveform 
has variable symmetry (saw to triangle). 
 
Non-Linear Audio Processor. The slew limiting is voltage 
controllable so a saw tooth wave input will progressively be 
transformed into a triangle wave. This aspect allows the unit to be 
used as a low-fidelity VCF. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 14HP 
 
Module Depth: 51m 
 
+12V @ 
 
-12V @ 
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Section 2 - Euro-Serge Friendly 

 
The following modules are not exclusively part of the Euro-Serge 
family i.e. they are not modules that have been specifically 
designed or modified by Serge but are either accepted 
alternatives to original Serge design or are an accepted addition 
that complement the Euro-Serge system. 
 
Two examples are:- 
 
CGS734 - ASR which replaces the original Serge Analog Shift 
Register (ASR) and the CGS733 - Matrix Mixer which is a 
dedicated CV alternative to the Serge Matrix Mixer (MAX). 
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ASM308 - CV Mixer 
 

 
 

The ASM308 CV MIXER is a four-in/one-out bipolar or unipolar 
DC coupled mixer ideal for mixing control voltages.  
 
When in unipolar mode, all pots behave in regular fashion, that is 
when the knob is fully counter-clockwise, no signal from the 
associated input passes into the mix. As the knob is advanced 
clockwise, a greater portion of the signal passes into the mix. In 
bipolar mode, each knob has a zero position mid-way through its 
travel. Turning the knob anti-clockwise will add an increasing 
portion of a negative (inverted) version of the signal at the 
corresponding input, while turning the knob clockwise will add an 
increasing portion of the original signal to the mix. 
 
Additional output columns can be added through the addition of 
one or more ASM308EXT Extender units.  There is no theoretical 
limit to how many modules can be added to the matrix but for a 4-
in/4-out solution users should look at the CGS733 - Matrix Mixer. 
 
 
 
 
 
 
 
 
 

Module Width: 10HP 
 
Module Depth: 48mm 
 
+12V @ 
 
-12V @ 
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ASM308EXT - CV Mixer Extender 
 

 
 

The ASM308EXT CV MIXER EXTENDER module allows the 
ASM308 to be converted to a matrix mixer allowing for different 
mixes from the same common set of signals. 
 
There is no theoretical limit to how many modules can be added 
to the matrix but for a 4-in/4-out solution users should look at the 
CGS733 - Matrix Mixer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ASM324 - Xpander 

 
 

The ASM324 - Xpander is a 7-jack module that can provide a 1-
in/5-out split or a 1-in/3-out and a 1-in/2-out split. 
 
The ASM324 can also be supplied with a mix of 3.5mm and 4mm 
jacks for sending/receiving signals to/from external equipment and 
other synthesizers:- 
 

 ASM324-3: All jacks are 3.5mm 

 ASM324-4: All jacks are 4mm 

 ASM324-3I/4O: The 2 'IN' jacks are 3.5mm with the 'OUT' 
jacks being 4mm 

 ASM324-4I/3O: The 2 'IN' jacks are 4mm with the 'OUT' 
jacks being 3.5mm 

 
Inserting a jack in to the top IN socket will replicate the signal at 
all of the OUT jacks giving you a 1-in/5-out expansion. 
 
Inserting a jack in the bottom IN socket will replicate the signal on 
the bottom OUT jacks giving you a 1-in/2-out expansion. It will 
also automatically split the top section in to a 1in/3-out expansion. 
 
 
 
 
 

Module Width: 4HP 
 
Module Depth:  
 
+12V @ 0mA 
 
-12V @ 0mA 
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ASM325 – VCO II 
 

 
 
The ASM325 VCO II 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 12HP 
 
Module Depth:  
 
+12V @ 
 
-12V @ 
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CGS733 - 4x4 CV Matrix Mixer 
 

 
 

The CGS733 is a four input, multiple output bipolar or unipolar DC 
coupled mixer, for mixing control voltages or audio signals. In 
cases where you require several different mixes from a common 
set of signals, this module is ideal. Each output can be 
independently switched to operate in unipolar or bipolar mode.  
 
When in unipolar mode, all pots feeding that output behave in 
regular fashion, that is when the knob is fully counter-clockwise, 
no signal from the associated input passes into the mix. As the 
knob is advanced clockwise, a greater portion of the signal 
passes into the mix. In bipolar mode, each knob has a zero 
position mid-way through its travel. Turning the knob anti-
clockwise will add an increasing portion of a negative (inverted) 
version of the signal at the corresponding input, while turning the 
knob clockwise will add an increasing portion of the original signal 
to the mix. 
 
The ASM308 and ASM308EXT can be used to build smaller or 
larger versions of this module. 
 
 
 
 
 
 
 

Module Width: 26HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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CGS734 - Analogue Shift Register 

 
The CGS734 is a sequential sample and hold module for 
producing arabesque-like forms in musical space. Whenever 
pulse, the previously held voltage is sent down the line to the 
three consecutive outputs to produce the electrical equivalent of a 
canonic musical structure.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 4HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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CGS736 - Pulse Divider 
 

 
 

The CGS736 is used to generate interrelated pulses for use 
in creating poly-rhythms, and unusual sequences. It can 
also be run at audio frequencies as a sub-oscillator/sub 
harmonic generator.  
 
The output pulse from each division is one clock cycle in 
length, and the relationship between pulses is fixed. 
Specifically, the [/4] output will correspond to every second 
pulse from the [/2] output. Likewise, the [/8] will correspond 
to every second pulse from the [/4] output, and the [/6] will 
correspond to every second pulse from the [/3] output. 
Needless to say, the [/2] and [/3] groups are not related to 
each other, or to the [/5] or [/7] outputs. All however share 
a common external reset, so they can be synchronized. All 
outputs go high on reset. 
 
 
 
 
 
 
 
 
 

 
Module Width: 14HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ED132 - LOGIC 
 

 
 

The ED132 is a Boolean Logic module comprising six logic 
elements:- AND, NAND, OR, NOR, XOR and XNOR.  A fourth 
logic element provides a NOT or invert function. 
 
All logic elements are generated using dual-input NAND gates 
(4011).  Inputs must swing either side of +2.5V and all outputs will 
swing between 0V and +5V.  
 
LED indicators reflect the state of the non-inverted outputs i.e. 
AND, OR and XOR. By implication the NOT LED indicates the 
status of the input. 
 
All input pairs are normalised to the AND/NAND element (1A -> 
2A, 1A -> 3A and 1B -> 2B, 1B -> 3B) and allows a single pair of 
patched inputs to generate all 6 logic outputs. 
 

 
 
Example outputs for the OR and AND sections 
 
 
 

Module Width: 8HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ED134 - MIC IN 
 

 
 
The ED134 provides a means for connecting an external 
microphone as an audio input source for your synthesizer. 
Connecting [OUT] to [DETECTOR IN] of the ES02 Preamp-
Detector will allow for the generation of a CV voltage that 'follows' 
the 'envelope' of the input signal. 
 
The ED134 has both 'balanced' and 'unbalanced' inputs which 
can be used at the same time. 
 
Typical Specifications (subject to change) 
 

 Balanced Input Impedance (XLR): 1K 

 Unbalanced Input Impedance (1/4"): 100K  

 Maximum Balanced Input Level: +17dBu (Min Gain), -
15.5dBu (Max Gain) 

 Maximum Unbalanced Input Level: +3.5dBu (Min Gain), -
38dBu (Max Gain)  

 Frequency Response: 15Hz to 30kHz  

 THD + Noise: 0.03%   
 
 
 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ED137 - STEP-NEXT-ROW 
 

 
 
The ED137 adds an extra dimension to the Euro-Serge 
sequencers by allowing the separate rows, which normally run in 
parallel, to be cascaded in to a single chain of events. 
 
The row outputs from the ES23 or ES28 are connected to the 
relevant [IN x] inputs of the ED137 (when using the ES23 the 
outputs are connected to [IN 1] to [IN 3] and the [ROWS] switch is 
set to [3]). 
 
The 'clock' output from the last 'step' is connected to the [NEXT 
ROW] jack. As the sequencer completes the last step the ED137 
is 'stepped' to the next row which repeats until all rows have been 
processed, after which the cycle starts again.  
 
The 'cascaded' output is available at [OUT] while the individual 
row outputs are made available at the relevant [OUT x] jacks. 
 
Of course, the ED137 can be used to select between any other 
suitable voltage source. It effectively is an analogue 1-pole 4-way 
voltage switch. 
 
 
 
 
 

Module Width: 7HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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ED702 - SYNTH-A-SCOPE 
 

 
 
 
The ED702 is a useful diagnostic tool that lets you visualise any 
signal in your system. 
 

Parameter Value 

Real-time sampling rate  1MSPS (max)  

Sensitivity 1V/div - 5V/div in "1-2-5" steps  

Timebase 10uS/div - 500uS/div in "1-2-5" steps  

Capture buffer size  1024 bytes  

Trigger modes  Automatic/Normal/Single 

Display size  2.4" (61mm)  

Display resolution  320 pixels x 240 pixels  

Input impedance  1M ohm/20pF  

ADC resolution  12-bits 

 
The DataLogger section at the top of the screen displays:- 
 

 Vpp - Shows the difference between the extreme Maximum 
and Minimum values 

 Vavr - The Average reading is the mean vertical level of the 
entire captured waveform  

 Freq - The Frequency is the inverse of the Period and is 
measured in Hertz  
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Pressing the [SELECT] button steps the user through the various 
control settings displayed around the edge of the screen, the 
currently active setting being highlighted within a blue frame. At 
each setting, pressing the [-] and [+] buttons will step through the 
available options. 
 
Pressing the [HOLD/OK] button will freeze the current display 
allowing for closer inspection of the input signal.  
 
Pressing the [HOLD/OK] button while in the lower left corner of 
the screen, the user can toggle the [AUTO SIZE] ([A.S]) function 
on and off. When enabled, [A.S] will automatically resize the input 
signal to fill the scope display area. This is useful when you have 
a signal on the display which doesn't optimally fit in any of the 
[VOLTS/DIV] settings. The DataLogger still displays the correct 
data for the input signal. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Module Width: 15HP 
 
Module Depth: 
 
+12V @ 
 
-12V @ 
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Section 3 - Studio System 

 
The Studio System is a range of enclosures that are an ideal 
'home' for your Euro-Serge (or any other EuroSynth/EuroRack) 
system. 
 
These high-quality aluminium enclosures come in 3 depths:- 
 
Studio 300 – 60mm (skiff) 
Studio 500 – 90mm – 180mm (desktop) 
Studio 700 – 100mm (boat) 
 
And a range of widths from the familiar 84HP size of the original 
Serge Modular, through 104HP, 126HP to 168HP. 
 
By adding our ED7xx family of passive and powered busboards 
you are able to build a complete Euro-Serge system and be 
assured of optimum performance from start to finish. 
 
One of the benefits of modular systems is the ability to expand (or 
reduce) the size of your system as new modules become 
available that you wish to add to your system or use to replace an 
existing module. This also means that your enclosure needs to be 
able to  resized accordingly without specifically requiring that you 
replace the existing enclosure. The Studio System revolves 
around a 6U ‘element’ that is, typically, 42HP wide allowing a 
single unit to be configured to a width suitable to your needs. We 
also have 20HP ‘elements’ allowing your system to be 42HP, 
84HP, 104HP, 126HP or 168HP wide. A ‘system’ can comprise 1, 
2 or 3 of these units through the use of our End Cheeks so your 
system can grow ‘vertically’ within the one footprint. With this in 
mind we recommend your units be 126HP which will comfortably 
handle all but the largest system. 

 
Figure – Studio 500 and Studio 700 Enclosures 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CATALOGUE 

 

238 of 262 

A system would start with a Studio 500 enclosure providing 
252HP of module space. Expanding the system is then simply a 
matter of adding another enclosure of the same width and 
configuring the whole assembly using on eof our End Cheek 
solutions. For a more permanent studio type environment, the 
Studio Master End Cheeks allow for up to 3 Studio 500 
enclosures to be configured as a single system. For a more 
transportable solution our Studio Tree allows 1 or 2 Studio 700 
enclosures to be added. Total module space then becomes 
504HP or 756HP. 
 

 
Figure Studio System Configurations 

 
 
To complete the enclosure you also need a power and distribution 
system. The ED70x power solutions have designed to offer a 
flexible configuration that can easily be tailored to your systems 
needs. 
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The Euro-Serge Family of Modules
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APPENDIX I 
USING EXTERNAL SOUND SOURCES 

 
The Euro-Serge Modular Synthesizer can use any sound as an audio signal 
so long as it has been converted to a varying voltage of the appropriate level. 
These can be sounds of people talking, instruments playing, airplanes 
overhead, dogs barking, hummingbirds humming. The Euro-Serge can mix, 
filter, ring modulate, amplitude modulate, and wave shape these sounds. It 
can also put new envelopes on these sounds or extract envelopes from them 
to use elsewhere. It can use these signals to frequency modulate oscillators 
and, with a comparator, check for amplitude peaks to trigger anything from 
the Touch Sequencer to envelope generators. 
 
The Euro-Serge system has high-impedance, line-level inputs. This kind of 
input allows one module to control many other modules without losing 
accuracy, and is almost impervious to electrical damage. Most Control 
Voltage inputs are from 50K to 200K ohms. Audio inputs are from 22K to 
100K ohms. 
 
Sound sources fall into two broad categories of impedance and voltage level:- 
 

1. Line Level, high-impedance signals, which can be used directly in the 
Euro-Serge, and 

2. Low-impedance, low-voltage signals which must be pre-amplified 
before using. 

 
Line-level sources include tape recorder outputs, headphone outputs and the 
LINE or AUX output of mixers and pre-amplifiers. There are a few 
microphones which are also line-level, but these are not common. 
 
Low-level sources include almost all microphones, instrument pick-ups and 
record player cartridges. All three of these sound sources must be pre-
amplified before they can be used on the Euro-Serge. 
 
Available Pre-Amplifiers: 
 

1. The Euro-Serge instrument and microphone pre-amplifier 
2. Most portable and studio mixers have microphone and instrument 

inputs and line-level outputs. Often these mixers can also accept line-
level signals and provide the user with a switch to choose between the 
inputs. 

3. Component stereo systems have pre-amplifiers and turntable inputs. 
The line-level output may be labelled TAPE OUT, LINE OUT or AUX 
OUT. This is the most common way to pre-amplify a record. 
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4. Most tape recorders have a microphone input which will pre-amplify the 
microphone. The signal can be taped, and played back, used directly, 
or the tape recorder can be switched to SOURCE and the input, or 
source, will appear pre-amplified directly at the output. 

5. Small, moderate quality pre-amplifiers can be purchased at electronic 
stores. 

6. Electric guitars and other instruments with pick-ups need to be pre-
amplified. Most stage type amplifier "heads" have a LINE OUT which 
can be used directly with the Euro-Serge. Otherwise, small instrument 
pre-amps are required. 
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APPENDIX II 
SENDING EURO-SERGE SIGNALS OUT 

 
The output levels of all Euro-Serge modules are line-level signals and can be 
sent directly to the LINE or AUX input of any electronic sound device 
including pre-amps, amps and mixers. These levels are also appropriate for 
sending signals to such devices as reverb units or graphic equalizers. The 
output impedance of most Euro-Serge modules is about 300 ohms. 
 
For tape recording purposes the Euro-Serge signal can be sent directly to the 
Line Inputs of a tape recorder, or to the line-level inputs of a mixer and then to 
a tape recorder. 
 
Auxiliary mini-jack inputs and outputs can be found on most Euro-Serge 
mixers and should used to inter-connect to other equipment to prevent hum, 
crosstalk and static. 
 
Some inputs and outputs of external devices have "balanced" lines with two 
signals lines and one ground line. Typically these lines use XLR connectors. 
Many microphones have balanced lines which permit longer cables to be 
sued before hum becomes noticeable. These lines must be unbalanced 
before being connected ti mini-jacks, unbalanced phone jacks or RCA jacks 
on the Euro-Serge. There are three ways of unbalancing a balanced line:- 
 

 Connecting one of the 'hot lines' to ground, 

 Using a balanced-in, grounded-out transformer, 

 Using a mixer that balances and unbalance signals. 
 
To send Euro-Serge or line-level signals any distance it is a good idea to use 
shielded wire. To send low-level signals long distances it is advisable to use a 
balanced line. because it is possible to send low-impedance signals 
extremely far (say 1000 feet) without hum building up, it is often wise when 
sending line-level signals such distances, to use a transformer to convert it to 
a low-impedance balanced signal, with a second transformer at the far end of 
the line receiving it  back to an unbalanced signal. 
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Figure 8.1 - Typical output buffer in Euro-Serge modules 

 
Some Euro-Serge modules are fitted with either balanced inputs or balanced 
outputs and those, of course, can be used for direct connection to balanced 
devices. 
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APPENDIX III 
EXTERNAL CONTROL VOLTAGES 

 
Almost all control voltage sources on the Euro-Serge, such as the envelope 
generators, the Touch Sequencer, the Random Voltage Generator and the 
non-Sine wave oscillator outputs have a voltage range of about 0V to 5V. 
Using the Processor Module or Processing Inputs this range can be 
effectively increased to -10V to +10V. The great majority of Euro-Serge VC 
inputs respond to voltages in this range, though some only respond to 
positive voltages. These VC inputs can accept voltages in this range from 
ANY source including other synthesizers, home built circuits, foot-pedals 
and/or voltage-out keyboard units. In fact, because of the extremely high 
impedance of the inputs on the Euro-Serge, DC voltages greater than 12V 
(up to 25V) can be used without damage to the Euro-Serge, though will 
generally drive the module out of its effective range. 
 
Voltages that are too low can be amplified by using a Processor module and 
sending the voltage to all inputs (this technique also works with audio 
voltages using either a processor or mixer). 
 
All frequency dependent modules have VC inputs which operate on a 
1V/Octave ratio. Other voltages that are not of this range can be scaled using 
Processor modules or the processing inputs on the modules and then "tuned" 
by ear. 
 
There are some synthesizers on the market that have exponential control 
voltages with linearly responding modules, The Euro-Serge, and most 
synthesizers, operate in the opposite fashion. Because of these differences, 
control voltage generators such as keyboards and sequencers from these 
other synthesizers cannot be used with the Euro-Serge in a meaningful 
manner. 

Figure 8.2 - Typical input network on Euro-Serge modules 
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APPENDIX IV 
East Coast - West Coast - Best Coast 

 

The world of synthesizer systems can be broadly split in to two styles which 
have been named East Coast and West Coast. The difference between these 
systems basically boils down to how a 'sound' is created and manipulated. 
 
East Coast 

In the East Coast systems have a subtractive synthesis patch entirely 
oriented towards the filter. This is your classic VCO-VCF-VCA connection 
with ADSR type envelopes for the VCF and VCA. The envelopes generators 
typically have only a single output. The oscillators usually have very simple 
waveforms such as saw tooth and square wave. The filter is then used to 
produce the timbres. This patch makes sense for playing with a black and 
white type keyboard. It produces a limited but pleasing range of timbres and 
is easy to operate and understand. 

Modules in an East Coast system tend to be fairly rigid and defined so that, 
for example, an LFO is pretty much always just an LFO, perhaps getting up to 
audio rate, but generally having only a single function 

Manufacturers like Moog, ARP and Oberheim fall under the East Coast 
banner. 

Modules names tend to be descriptive of their function and so we see 
modules such as:- 

 VCO - Voltage Controlled Oscillator, 

 VCF - Voltage Controlled Filter, 

 VCA - Voltage Controlled Amplifier, and  

 ADSR - Envelope Generator (Attack Decay Sustain Release) 

 each with a defined function and generally not much variation outside of 
that. 

West Coast 

In the West Coast systems there are 3 possible synthesis modes. Additive, 
non-linear wave shaping and dynamic depth FM are the primary synthesis 
modes. East Coast subtractive synthesis is typically not DIRECTLY 
supported. Good approximations of subtractive synthesis can be patched on 
the Serge with cascaded filters. These instruments are oriented towards 
controlling with a multiple output sequencer or multiple output complex 
envelope generator instead of a black and white keyboard. They produce a 
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larger and more importantly, different set of timbres than the simpler East 
Coast instruments. 

The classic patch in a West Coast instrument involves two blocks. The first is 
a complex oscillator which supports both non-linear wave shaping and 
dynamic depth FM. The second signal processor is a Lowpass Gate or 
“frequency and amplitude domain processor”. The primary timbre generation 
is done directly with the oscillator, and the Lowpass Gate just tweaks the 
amplitude and frequency character. These two blocks are designed to be 
controlled by one complex envelope generator with multiple outputs routed to 
all the timbre factors. 

Manufacturers like Serge, Buchla and Wiard fall under the West Coast 
banner. 

Modules in West Coast systems are not automatically based on traditional 
(electronic) musical terminology - generalised electronic functional names are 
generally adopted where they provided better descriptions than electronic 
music parameters giving us modules such as:- 

 Positive Slew Generator, 

 Negative Slew Generator, 

 Wave Multiplier, and 

 Voltage Processor 

These modules can often be patched/configured for a variety of different 
functions. The Universal Slope Generator is a prime example as it can be 
configured as:- 

 a Voltage Controlled Envelope Generator, 

 a Voltage Controlled Portamento, 

 a Voltage Controlled LFO, 

 a Voltage Controlled Oscillator, 

 an Envelope Follower, and 

 a Sub-Harmonic Generator 

 
This is a somewhat simplified explanation to illustrate subtle points about the 
two systems. Actual usage involves a combination of both techniques. 
Notions of East and West Coast synthesis are rejected by some 
contemporary commentators on the basis that while they may have had truth 
in the late 1960s and early 1970s, most modern synthesizers can implement 
both approaches and achieve fairly complex timbres regardless of their 
format.  
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This may be so, but it also misses an important point: that so many 
introductions to synthesis are focused on East Coast (i.e. subtractive) 
approaches that it surely risks masking the richness of the subject. West 
Coast can be educationally expedient, particularly in the way that they enable 
complex and evolving timbres to be created from only two or three building 
blocks. 

Best Coast 

Euro-Serge systems would also tend to be classified under the West Coast 
banner but with the move in to the world of the EuroSynth, the Euro-Serge 
can now be classified as Best Coast as it is now able to be combined with 
sonic sources from a wide range of eclectic modules. 

 
Best Coast can be educationally expedient, particularly in the way that they 
enable complex and evolving timbres to be created from only two or three 
building blocks. 
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APPENDIX V  
Serge Tcherepnin 

 

Serge was born in Issy-les-Moulineaux, near Paris, the son of composer 
Aleksandr Nikolayevich Tcherepnin and grandson of composer Nikolai 
Nikolayevich Tcherepnin. His mother was Chinese pianist Lee Hsien Ming. 
He had his first instruction in harmony with Nadia Boulanger and studied from 
1958 to 1963 at Harvard University with Leon Kirchner and Billy Jim Layton. 
He became a naturalized American citizen in 1960. In 1961 he studied at the 
Darmstadt Vacation Courses with Luigi Nono. He then studied in Europe with 
Pierre Boulez, Herbert Eimert, and Karlheinz Stockhausen (Palmer and 
Schrader 2001). Between 1966 and 1968 he worked at the studio for 
electronic music of the Cologne Hochschule für Musik.  

From 1968 to 1970 he participated in the Intermedia Program at New York 
University (Palmer and Schrader 2001). Starting in 1970 he taught 
composition and electronic music at the School of Music-California Institute of 
the Arts in Valencia, California where in 1973 he created The People's 
Synthesizer. He has been involved with the development of synthesizers 
such as the Serge Modular, manufactured by his own company Serge 
Modular Music Systems, founded in 1974 (Palmer and Schrader 2001), as 
well as TONTO.  

After closing his company Serge Modular Music Systems in 1986 he returned 
to France (Palmer and Schrader 2001). He has composed works for tape and 
electronic instruments, multimedia works, chamber music, a Kaddish for 
speakers and chamber ensemble (1962, on a text of Allen Ginsberg) as well 
as pieces for saxophone and for piano. 

His brother Ivan Aleksandrovich Tcherepnin was 
also a well-known composer, as are two of Ivan’s 
sons, Stefan (born 1977) and Sergeï (born 1981). 
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Doug Lynner 
 
San Francisco Bay Area composer/performer Doug Lynner is known for his 
intimate, “In-The-Circuit” modular synthesizer performance style. That style, 
combined with his devotion to the intrinsic value of sound, has given birth to 
his “Living Synthesis” compositions - part fixed composition, part 
improvisation, and part circuit immersion. His process is to create unique 
instruments for each performance that are self active and cross influencing in 
which he participates through direct interaction with each instrument’s 
autonomic activities through their knobs, switches and patch cords. 
 
Doug received a BFA in Music Composition from the California Institute of the 
Arts where his mentors were Morton Subotnick, Harold Budd, James Tenney, 
Leonid Hambro and Nicholas England. There he recorded on the Buchla 200 
and began a lifelong relationship with Serge Tcherepnin. 
 
He was the editor and publisher of Synapse Magazine, the first electronic 
music magazine, and is known for his Patch of The Week modular 
synthesizer video tutorial 
series. 
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Ken Stone 
 
Ken is an over-enthusiastic synth hobbyist who started dabbling when modular 
synthesizers were both rare and expensive. His initial exposure to them was in 1974 
when he heard the album "Popcorn" by Electric Coconut. Not long after that, the 
travelling music teacher brought his newly acquired Minimoog to school. 
 
It would be several years before Ken was able to get a synth of his own. In the mean 
time, DIY electronics was the only way he could produce any sound-makers. It 
wasn't until December 1980 that he was able to convince his father to buy him one, 
and even then, it was a very minimal system – modular, of course. That synthesizer 
was a Roland System 100M modular, specifically, one 110 VCO-VCF-VCA module, 
one 140 2 ENV-LFO, one 191J 5 module system rack, and the 181 49 keyboard 
controller. The only way to fill the gaps in the 191J was DIY. Unfortunately, back in 
those days, information was scarce and key parts were impossible to find. 
 
Fast forwarding to the late 1990s, Ken discovered other modular synth fans on the 
internet, and was soon offering the fruits of his DIY hobby to others, in the form of a 
web site that detailed his projects, and for those who were interested, PCBs for 
them as well.  His intention was to help others build their own synthesizers.  
 
As his own synthesizer grew, so did his web site, and the number of designs 
available. 
 
A number of times after designing what he 
thought was a new and innovative module he 
would discover it had already been done before, 
by Serge Tcherepnin. 
 
After that he looked closer at Serge Systems 
and liked what he saw, adopting the form factor 
for his own PCBs. 
 
Serge Tcherepnin was contacted, and soon, by 
agreement, Serge's designs were also being made available to DIYers again 
 
While Ken is more often involved with the electronics in his synthesizers than 
actually producing music, he has been known to publicly share the occasional 
recording. 
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Laurie Biddulph 
 
I started my first brief encounter with music taking piano lessons and exams while at 
high-school. A school friend helped me build my first electronic project - the PE 
Sound Synthesiser. Which was then followed by the Elektor Piano and eventually by 
the Elektor Formant. 
 
But then along came my future wife to be, Tricia. Electronics took a bit of a sideline 
and then after meeting up with a college mate (Chazz), we and 2 other friends of 
Chazz, formed a group calling themselves Four-Wheel-Drive. After about a year the 
band signed up with an agent and renamed themselves Harmony Road. As a 4-
piece dance band playing popular songs from the 60's and 70's they performed at 
events like Weddings, 18th/21st parties, corporate evenings and clubs. 
 
Emigrating to Australia in 1984 meant leaving all those electronic goodies behind 
and I didn't touch a keyboard or do much with music until in the mid 1990’s when my 
interest in electronic-music was revived having listened to some Jean Michel Jarre 
albums. At the time Gene Stopp had his ASM-1 pcb and I was excited by the 
possibility of getting his soldering-iron out and building a great synthesizer.   
 
As a result of problems trying to locally source 
components for his ASM-1, I started a small 
hobby-business to provide kits of parts for the 
ASM-1. In 2002  Gene passed the ASM-1 over 
to me and I supplied it along with kits before 
upgrading it to the ASM-2.  
 
ELBY Designs has been the fruition of my long-
term interest in electronics and music and has 
grown to be a small business supplying a wide 
range of pcbs, kits and modules for the 
electronic synthesizer market. It has also 
allowed me to dabble with pcb and software 
design which has culminated with the Panther 
family of EuroSynth modules encompassing 
designs from Ian Fritz, Ken Stone and now, of 
course, Serge Tcherepnin.  
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APPENDIX VI 
PUTTING A SYSTEM TOGETHER 

 

The most difficult part of getting started is deciding on the module selection. The 
Euro-Serge comprises a large variety of different modules, and probably no one 
would ever have every single variety of module in a system. Unlike pre-packaged 
systems the Euro-Serge system is aimed at a wider market requiring systems of 
varying sizes.  
 
There are a few basic building blocks for any synthesizer: 
 

 VOLTAGE CONTROLLED OSCILLATORS 
 

Unless you intend to exclusively process external signals from acoustic pick-ups, 
microphones, tapes, or other external devices, signal generators such as oscillators 
or a noise source must be used (only one noise source is needed no matter how 
large the system).  
 
If accurate control over the entire audio spectrum is desired then the choice should 
be the number of ASM321 Basic VCO's. 
 
For less demanding oscillator applications the ES20 1973 VCO is an ideal choice 
offering good tracking and stability. It also includes voltage controlled wave shaping, 
an important part of the Euro-Serge concept. 
 
If exact pitch control is less important, or if you are designing a small nucleus of 
modules for future expansion, it might be better to use the multi-functional modules. 
These can be patched to function as oscillators when needed, but may perform 
other functions for other patches. The ES114 Universal Slope Generator, the 
Transient Generator, and the ES15 Smooth and Stepped Function Generator are 
examples of such modules that can function as low-cost patch-programmable 
oscillators. 

 

 VOLTAGE CONTROLLED AMPLIFIER FUNCTIONS 
 

Another integral element of most synthesizers is the VCA. The number of modules 
installed will depend on the size of the system, the number of signal sources to be 
amplitude controlled or modulated and the complexity of the patch. Since VCA's are 
often used as the last link in a patch, we have incorporated VCA's in to the ES31 
Stereo Output Mixer along with voltage controlled spatial location. If spatial location 
is not important for your applications, simpler VCA functions are advised. 
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AUDIO PROCESSORS  
 

Signal processing is a critical portion of electronic synthesis and we offer a very 
wide line of modules. Some are typical to most synthesizers and others are unique 
to the Euro-Serge system. Filters are essential so we offer two basic types of VC 
filters. The ES33 Variable-Q VCF is the standard recommended filter. For larger 
systems a variety of filters is usually desirable, but avoid the tendency of 
concentrating too heavily on filters at the expense of leaving out some of the other 
different signal processors. The Wave Multipliers (ES04, ES17 and ES18) and the 
ES10 Triple Wave Shaper allow timbral and dynamic alterations not available in 
many other synthesizers. The ES79 Ring Modulator is a high-powered module that 
can extend the palette of effects available. These and other types of signal 
processors such as the ES22 Resonant Equalizer and the ES11 Triple Comparator 
allow the synthesist to add complexity and "animation" to electronic waveforms. Also 
don't overlook some of the basic elements such as simple manual mixers. These 
modules are necessary in even the smallest systems. 
 

 CONTROL VOLTAGE GENERATORS AND MODIFIERS 
 

Control modules are essential and they can be categorized as two types: 
 

1. Programmable controls which can happen automatically according to other 
voltage controls and to manual and to manual settings, 

2. Controllers which are used as performance devices. 
 
The automatic controls can be as simple as a low frequency oscillator to produce 
vibrato or slowly moving cyclic changes, or can be very complex. The ES28 Touch 
Sequencer provides a powerful performance interface between the performer and 
the instrument(s) and many others can be used. Pressure controllers, foot-pedals, 
electronic keyboards and other sophisticated controllers such as light sensors, 
computer are easily connected to the Euro-Serge system 
 
Control voltage processors add another dimension to patches in the analogue 
synthesizer. The ES15 Smooth & Stepped Generator, the ES114 Universal Slope 
Generator, the ES11 Triple Comparator, the CGS734 Analogue Shift Register and 
the ES37 Quantizer further extend the hierarchy of sound synthesis and control 
along with some of our specialised audio processors, these sophisticated modules 
enable synthesis of the highest order.  
 

 POWER SUPPLY 

 

Each Euro-Serge system requires certain regulated voltages to operate. The ED705 
Power Busboard will provide the proper power and along with the ED704 can be 
configured to handle even the largest systems. 
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The ED705 is a high-quality multiple output supply delivering +12 volts and -12 
volts. The power supply comes on a small pcb sub-assembly complete with a 12-
module busboard. The ED705 requires and external laptop-style 15VDC power 
supply for connection to your AC supply. Multiple ED705's can be installed on larger 
systems to increase the load capacity of the power system, while ED704's can be 
added to increase the number of module outlets. 
 

 PATCH CORDS 

 
The Euro-Serge system promotes the use of the 4mm banana type patch cord but 
can also be supplied with the more 3U popular 3.5mm jacks if preferred.  
 
4mm patch cords are available in a variety of lengths each of which is colour-coded 
to aid with quickly following patches in a complex path. Generally you will need a 
mix of the short to middle sized patch cords but in larger systems you will need to 
include a number of the extra long leads. 
 
3.5mm patch cords are available from a number of EuroRack suppliers. 
 

 PACKAGING 

 
All of the Euro-Serge modules are designed around the 3U EuroCard modular 
racking system. This is a system of 3U Racks that can be housed in to a single unit 
or multiple smaller units. Our Studio Series offer the user with a range of widths and 
heights and afford the user with a complete no-fuss solution to housing your Euro-
Serge system. Our Lite Rack and Tower Rack solutions are designed for those 
wishing to customise their own external enclosure for their systems. 
 
We offer a number of Studio System packages which are pre-configured with a 
nominal mix of ED705 and ED704 and include all mounting hardware and cables to 
put the assembly together. 
To put your own system together you should: 
 

1. Make a list of the modules you want. You can refer to our pre-configured 
systems for guide lines on suggested modules  

2. Use one of the 'module design' programs on the web to experiment with the 
size and number of racks, as well as experiment with the positioning of your 
modules in the system 

3. Decide how you wish to package your system. One or more 3U Racks are 
required for all Euro-Serge systems. End-cheeks and boxes are, often, 
optional, but recommended. 

4. Calculate the number of patch cords you will need and the power supply 
requirements. 
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If this all seems too hard then you should consider one of our pre-configured Euro-
Serge systems. These designs have been collated by the undisputed guru of the 
classic Serge, Doug Lynner. 
 

Okay so let's put some systems together......... 
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System 1 - The Teaser 
 
For power and distribution we will need:- 
 

 1x ED705 

 1x ED704 

 1x Busboard Cable Set - 20cm 

 1x 4HP Power Panel 

 1x 15VDC 3.8A Brick 
 
We now have the 'frame' in to which we can fit our modules so let’s get selecting. 
We will start with:- 
 
2x ES20 1973 VCO 
1x ES07 1973 VCF 
1x ES78 VCA 
2x ES114 USG 
1x ES05 Noise Source 
1x ES09 Positive Slew 
1x ES19 Negative Slew 
1x ES08 Audio Mixer 
1x ASM308 CV Mixer 
2x ASM324 Xpander 
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System 2- The Mover 
 
This system has been designed with portability in mind. It is still a large system but 
fits in to a 12U 104HP folding case like that shown here 
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System 3 - The Classic 
 
This is the first full system and makes extensive use of the full 1973 Serge 
Catalogue range where possible. 
 
For power and distribution we will need:- 
 

 1x ED705 

 2x ED704 

 2x Busboard Cable Set - 20cm 

 1x 4HP Power Panel 

 1x 15VDC 5A Brick 
 
For the modules we will select:- 
 
3x ES20 1973 VCO 
1x ES07 VCF 
2x ES78 VCA 
2x ES114 USG 
1x ES05 Noise Source 
1x ES09 Positive Slew 
1x ES19 Negative Slew 
1x ES04 VCM 1 
1x ES17 VCM 2 
1x ES18 VCM 3 
1x ES11 Triple Comparator and Schmitt Trigger 
1x ES21 10-Stage Sequencer 
1x ES23 Sequence Programmer 
 
2x ES24 4-Stage Programmer 
1x ES10 Triple Waveshaper 
1x ES84 Peak & Trough 
1x ES79 Ring Modulator 
2x ES14 Voltage Processor 
1x ES15 Smooth & Stepped Generator 
2x ES08 Audio Mixer 
2x ASM308 CV Mixer 
4x ASM324 Xpander 
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