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1 INTRODUCTION

Arturia would like to thank you for purchasing our synthesizer model: the SEM V. We

are confident it will prove to be an extremely valuable addition to your music
production studio. |l f youdve purchased our pi
ourselves in faithfully recreating the sound and feel of the original instruments, down

to the smallest detail. SEM Vis no exception to this rule.

And if this is the first of our products you have owned, you are in for a treat! The
synthesizer upon which this model is based was the absolute pinnacle of analog
synthesizer technology at the time,  light-years ahead of the competition.

1.1 Oberheim: an overview

1.1.1 Prelude

The 21st century is experiencing a Renaissance in the area of analog synthesizers,
with many companies offering models of all colors, shapes and sizes. From towering
modular synthesizers dr i ppi ng wi t h patch cords t o Ar t

innovative MiniBrute series, fans of anal og
decades.
Back in the wearly 0670s, however, there were

manufacturers with any notoriety: Bob Moog and his eponym company and ARP.

These two companies rode a crest of technological and musical innovations for

nearly a decade, with a rivalry akin to that of the Beatles and the Rolling Stones:

some liked one, some liked the other, and the serious collectors owned both. And

it seemed the more these companies o6divided t
the pie became.

Then about 1975, riding in like something out of an American Western film, came a
wave of white -faced synthesizers by the name of  Oberheim. In addition to their
unique appearance, they offered a different set of features and a fresh sound that

ranged from creamy to brash. Bands around the world began appearing onstage

and in the studio with these instruments, and many a memorable son g and solo
were built around them.

But wedre getting ahead of ourselves. A |l ot o
happen before musicians were able to get their hands on a polyphonic Oberheim
synthesizer | i ke the Matrix HW2. Hereds a bit

1.1.2 Lord of the Ring Modulators

The mid-1960s were a time when all musical boundaries began to be challenged.
Unusual applications for electronic circuitry were at the heart of that, as artists
looked for That Sound, the one that would set them apart from the crowd.

ARTURIA3 SEMV 8 USER MANUAL 6



It was then Tom Oberheim first made a name for himself through his version of an
electronic device called a ring modulator . These somewhat simple circuits had
been used in radio receivers for a long time, but when applied to a signal in the

au dio range the results were often other  -worldly.

Case in point: if you have watched enough of the popular BBC show Doctor Who
you probably know about his nemeses, the Daleks. Their ominous, alien drill -
sergeant voices owe much to the ring modulator ( OExrtnei nat e! Ex)t er min
And many ofthebell -l i ke tones youodve heard from anal og

also came from ring modulators. So these devices are still in use!

Initially Tom made a couple of these for some musician friends, one of whom was

in a psychedelic band called The United States of America . Word got around, one
thing led to another, and the next thing he knew he was being contacted by the
Chicago Musical Instruments Company (CMI).

CMI wanted Tom to develop a ring modulator, which he did (the Maestro RM -1A).
Good for them, and even better for us: this odd little box led directly to the
formation of Oberheim Electronics.

< ELC
_ MODULATOR

MMMMMMMMMM
uuuuuuuuuuuuuuuuuuuuu

The Maestro RM -1A, circa 1969

The RM-1A was followed by the Maestro PS -1, a phase shifter which also became
very popular . And for the next five years or so a steady stream of interesting and
useful products were designed for CMI by Tom Oberheim.

1.1.3 Technological innovations

Our main focus in these sections will be the synthesizer products Mr. Oberheim
brought to life. H owever, some of his other contributions to the music world are
noteworthy:

1.1.3.1 Polyphony

Sometimes itdés good to be reminded: Back i n t
play a chord on a synthesizer keyboard. You could only play one note at a time.

ARTURIA3 SEMV 8 USER MANUAL 7



But after becoming the official Los Angeles dealer for ARP synthesizers, Tom set out
to change this. His early discoveries with the ARP 2500 and later modifications of
the 2600 allowed duophonic performance on these synths (i.e., two notes could be
played at once).

After this a ovoice racedé began, with two
eight voices becoming the standard for commercially available analog
synthesizers. But the roots of this modern reality trace back to the early days of
Oberhei m Electronics.

, th

1.1.3.2 Sequencers

About 1975 Oberheim introduced the DS -2a, a monophonic sequencer with a 144 -
note memory. (Well, it seemed like a lot at the time!) The beauty of this device was

that it allowed users to enter notes from a keyboard, in real or step time, as opposed
to dialing them in with a knob. Memory was shared by up to three sequences,

which could be played back individually or chained and played back one after

the other.

Unfortunately, there was no way to preserve the sequences for later use; all
memory would be lost when the unit was powered down.

DIGITAL SEQUENCER

LS\ g

B
4= o >
—
; s

The Oberheim DS -2a, circa 1975

Another limitation withthe DS -2a i s that it would ohijacko t
attached, rendering it unplayable by the user during playback. But this limitati on

led Oberheim to develop his Synthesizer Expansion Module, the beloved Oberheim

SEM.

And again, the DS -2a paved the way for sequencers with more memory and
polyphonic capabilities, including the Oberheim DSX and products from other
manufacturers.

ARTURIA3 SEMV 8 USER MANUAL 8



1.1.3.3 Presets

A famous, perhaps apocryphal story about a well -known multi -keyboardist puts the
early days of analog synthesizers in perspective: it is said that whenever he came

up with a sound he really liked on one of his Minimoogs, he would leave the controls

on tha t synthesizer exactly as they were and go buy another Minimoog.

True or not, it is true that back in the day, people had to write down the values for

every knob and switch if they wanted to recre

to buy another synth). He re again Oberheim led the pack in the development of
the Programmer (1976), a device that could store and recall any one of 16 presets,

each containing the parameters for up to eight

have to have identical settings, eith  er, so each preset could contain wildly different
sounds from SEM voice to SEM voice.

But the parameter controls on the Programmer also allowed the user to program
all eight SEMs at the same time so they would sound like a single instrument if
desired. Ca ssette backup was possible too, which allowed for the creation of a
potentially infinite patch library.

POLYPHONIC SYNTHESIZER PROGR AMMER

& veo | vco 2 A
. i FREQUENGY! ’ FREQUENCY

1
&

Q

l
|
I
|
[
l
|
\

MEMORY
AAAAA r r r P r r r P
WRITE
Seteer” PROGRAM SELECT

nnnnLLnL r

OBERHEIM ELECTRONICS, INC.

The Oberheim Programmer, circa 1976

1.1.3.4 Drum machines
Oberheim introduced the DMX (1981) and DX (1983), which became the

foundation for scoresof hitreco rds i n the 680s and beyond.

sample -based drum machines, but soon they added a new twist: The Oberheim
Prommer (1986) effectively turned the DMX and DX into samplers, in all their 8 -bit
glory. All the user had to do was open the drum machine and swap a chip (an
EPROM), being careful to avoid static electricity and not to bend or break any pins!

ARTURIA3 SEMV 8 USER MANUAL 9
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& Oberheim &: Oberheim

The Oberheim DMX and DX drum machines

So the Linn LM-1 may have arrived first, but the features, the Prommer and the price
poi nt quickly established Oberheim drum machines as a significant presence in the
music industry.

1.1.3.5 MIDI

Tom Oberheim helped drive the development of the Musical Instrument Digital
Interface protocol, a.k.a. MIDI, in three ways.

First, he brought the concept to life by implementing a digital communication bus

for his own pr oducts (the Parallel Buss). This enabled devices , such as the OB -8, the
DMX and the DSX , to become a synchronized, musically useful sequencing system.

The home project studio was born!

Second, when t wo ot her manufacturers t ook
discussions began regarding a universal protocol that could be adopted by all
manufacturers.

Third, and possibly most importantly, those three companies pitched this new idea
to other major i nstrument manufacturers and convinced them it was a
commercially viable concept. The course of the music world was forever changed
through the efforts of Tom Oberheim and his colleagues.

1.2  The Oberheim synth family: a genealogy

Few product lines are as diverse as this one, even when only considering the
synthesizers. From a small, single -voice expansion module to the behemoth Matrix
12, within the space of ten years this company covered a lot of ground.

But it all started with an innovative little box ca lled the SEM.

1.2.1 SEM: the little synth that could

While selling ARP synthesizers, Oberheim began to design a device to help solve a
small problem created by his DS -2a sequencer: the performer had to surrender
control of the synthesizer to the sequencer while it was doing its thing. Few could

ARTURIA3 SEMV 8 USER MANUAL 10
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afford a second modular synth, not to mention the added bulk and complexity of
carrying around two systems.

So Tom realized that a small, self -contained module could provide a cost -effective
solution, complete with oscill ators, filter and input/output connections. This unit
could be connected to the sequencer while the user played the main synth. And

so the Oberheim Synthesizer Expansion Module, better known as the SEM, came
into being.

He enlisted the help of Scott Wedge and Dave Rossum, engineers who were
pioneers in their own right as founders of E  -mu Systems. Together they unveiled the
SEM at the Audio Engineering Society Convention in Los Angeles in May, 1974.

The SEM was also a great way to expand the sound of a Mini moog or an ARP
Odyssey by using their Control Voltage (CV) and Gate connectors to trigger the
SEM.

Pictured below is Arturiads SEM V, our revere
™ SYNTHESIZER EXPANDER MODULE ®
VCO 1 VCO 2

FREQUENCY FREQUENCY FREQUENCY b RESONANCE

9.0 9:=0

| MODULATIO\J MODULATION NOTCH

;401.1 . o ®

| ENVI LFO1 LFO2 ENV2 LFOI1 LFO:‘ ‘EN\’Z LFO1 LFO2

MODULATION

| PULSE WIDTH ‘ | PULSE WIDTH V(‘O 1 V('O 2 EXT.

\ PULN\\ PUL ! NOl /
: =~ o1 =
ENV 1 ENV 2
‘ ATTACK  DECAY  SUSTAIN | | ATIACK  DECAY  SUSTAIN |

0 ‘0 L ) ._ L) D

. OBERHEIM ELECTRONICS, INC.

The center panel of Arturiads SEM V mo

Patch cables had be en replaced by internal connections, giving the unit a clean
and simple appearance. But on close inspection you will see there is a lot of power
behind that pretty face.

Among other things, people began to take notice of the SEM because of its
innovative filter section. It had lowpass, highpass and bandpass filters like the Big
Boys, but there was something new: a continuously variable filter control with
lowpass on one side, highpass on the other, and a notch filter at the 12:00 setting.

This became known as a eéemoudlet if i |l ter 6, and it trul

apart from the competition.

The SEM proved to be sort of a o0Cinderel

background for long. And so the humble expansion module took center stage, as
Oberhei m Electronics combined an increasing number of SEMs with a keyboard in
a single, portable package.

ARTURIA3 SEMV 8 USER MANUAL 11
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1.2.2 The polysynths: rapid growth

Synth foll owed synth in quick succession, eac
the two -voice TVS-1 (1975), the four -voice FVS-1 (also 1975), and the Eight -voice

(1977), which are pictured below (note the inclusion of the Programmer on the

left side of t he two larger models):

The TVS1 The FVS1

4 411 $41e
: Eat!tz: :'3.!1.::

The last of the Great White Synths: the Oberheim 8  -voice

Not pictured are the increasingly popular OB -1 (1978), OB-X (1979), OB-Xa (1980),
OB-8 (1983), and Xpander (1984). Each is legendary and worthy of a section of its
own!

Finally, Oberheim introduced their flagship, the Matrix 12, in 1985.

13 All good things come to an endéfor

|l tds a sad truth that no mat t emoducts@ame, theyx cel | e
sometimes find it hard to stay afloat. Alas, this was true of Oberheim Electronics as

well, which changed hands a number of times beginning in 1985. Tom stayed on

board for a couple of years and then struck out on his own, founding anot her

company called Marion Systems.

Then in 2009 he announced he would be revising and reissuing some of his most
famous early synthesizers, starting with the SEM. He followed that in 2014 with the
Two Voice Pro.

Look for these products and more at tomobe rheim.com.

ARTURIA3 SEMV 8 USER MANUAL 12



14 Arturiads secre® ingredient: TAE

TAE® (True Analog Emulation) is Arturia's outstanding technology dedicated to the
digital reproduction of the analog circuits used in vintage synthesizers.

TARPG s software al gor ion dmuationr efsanalog hardware. sTipisoid
why SEMVof fers an wunparalleled quality of soun
synthesizers.

TAE® combines three major advances in the domain of synthesis:

1.4.1 Aliasing -free oscillators

Standard digital synthesizers produce alia  sing in high frequencies, especially when
using Pulse Width Modulation (PWM) or Frequency Modulation (FM).

TAE® enables the generation of oscillators which are completely free of aliasing in

all contexts (PWM, FMé), and at no extra CPU
o —_Aliasing
f"Tr Il .”“ ||
“.
P uhl .,
Linear frequency spectrum of a current well -known software synthesizer

T

Linear frequency spectrum of an oscillator modeled with TAE ®
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1.4.2 A better reproduction of analog oscillator waveforms

The waveforms produced by the oscillators in analog synthesizers a re affected by
the presence of a capacitor in the circuits. The discharge of a capacitor results in
a slight o6bendd in the original waveform (mos

square waveforms). TAE ® reproduces the result of this capacitor discharge in
software.

Below is the analysis of a waveform from one ¢
software emulates, followed by one made by TAE®. They are both equally
deformed by the low -pass and hig h-pass filtering.

03 T T T T T

02F A

01F A

04 1 1 1 1 1
] 500 1000 1500 2000 2500 3000

Tempor al representation of the Osawtoothdé waveform of a h;:

03 T T T T T

02r A

orr b

0.1F 4

0z2F b

AO3F b

_D 4 1 1 1 1 1
0 500 1000 1500 2000 2500 3000

Tempor al representation of a O0sawto®tho6é waveform reprodt
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What 0s mor e, t he har dwar e anal og oscill ator
waveforms vary slightly from one period to another. If we add to this the fact that

the starting point for each period (in Trigger mode) can vary with the temperature

and other environmental conditions, we see why vintage synthesizers have such a

typical sound.

TAErepr oduces the instability of oscillators, r

1.4.3 Direct Filter Circuit Modeling

Due to advances in computer processing power, TAE® can now employ direct filter

modeling techniques to achieve unprecedented accuracy in the emulation of a

hardware synthesizerds filter. By modeling th
components of th e filter circuit, the warm nuances synonymous with analog sounds

are recreated.

The following graph shows a single example of direct circuit modeling in action.

The peaks represent the generation of harmonics at multiples of the resonant
frequency when a  particular filter is in self oscillation mode. These harmonics are
characteristic of hardware synthesizer filters and are due to the non -linear behavior
inherent to their analog circuitry. Anomalies such as these add to the richness and
warmth of the sound produced by the filter.

But youdl |l notice there are two | ines on the
frequency domain plots for both one of Arturia's virtual instruments and the
hardware filter being emulated. They are practically indistinguishable, bo th on the

graph and to the human ear. The direct recreation of this analog circuitry causes
the same characteristics of the sound to be present, thus giving the user a truly
analog sound.
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Comparison of harmonics generated by the filter circuits in self -oscillation
of TAE® and a hardware synthesizer

So hereds the bottom [ine: when you bri
also have a deep understanding of the characteristics of electronic circuits, you

wind up with Arturia. And Arturia now offers you our most impressive software model

yet, the SEM V.

We take great satisfaction in knowing this great synthesizer will help you explore
previously unknown musical territory.

ng
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2 ACTIVATION AND FIRST START

2.1  Register and Activate

SEM Vworks on comput ers equipped with Windows 7 or later ~ and Mac OS X 10.8or
later. You can use the stand -alone version or use SEM Vas an Audio Units, AAX, VST2
or VST3 instrument.

€ ) VY B VS
AAX ( v égj_ -

Audio Units

Once SEM Vhas been installed, the next step is to register the software.

The registration process will require you to enter the serial number and the unlock
code you received with the product.

In order to proceed, go to this web page and follow the instructions:

http://www.arturia.co  m/reqgister

Not e: |l f you dondt have an Arturia account Yy
process is quick, but it does req uire that you can access your e  mail address during
the registration process.

Once you have acquired an Arturia account you will b e able to register the
product.

2.2 Initial setup

2.2.1 Audio and MIDI settings : Windows

Atthe top leftofthe  SEM Vapplication is a pull -down menu. It contains various setup
options. Initially you will need to go to the menu and choose the Audio Settings
option t o get sou nd and MIDI flowing in and out.
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& Audio Seffings

) ®|®
" ARPEGGIATOR st

: RATE : QA3

. A |-

| |

SEM Vmain menu

You will then see the Audio MIDI settings window. This works in the same way on both
Windows and Mac OS X, although the names of the devices available to you will
depend on the hardware you are using.
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Audio MIDI Settings

Device ¥ ASIO

¥ MOTU Audio ASIO

Output channels

B Main Out 1-2 (1) + (2)
Analog 1-2 (1) + (2)
Analog 3-4 (1) + (2)

Buffer size ¥ 512 samples (11.6 ms)

Sample rate  + 44100 Hz
Show Control Panel
Play Test Tone

MIDI Devices

B Arturia KeyStep 32
B2Bx

Audio and MIDI settings window

Starting from the top you have the following options

91 Device lets you choose which audio driver you want to use to route sound out

of the instrument. This might be your con
Audio, or an ASIO driver. The name of your hardware interface may appear
in this field.

1 Output Channels lets you select which of the available outputs will be used to
route audio out. If you only have two outputs, only two will appear as options.
If you have more tha n two you can select a specific pair of outputs.

1 The Buffer Size menu lets you select the s ize of the audio buffer your computer
uses to calculate sound. A smaller buffer means lower latency between
pressing a key and hearing the note. A larger buffer means a lower CPU load
as the computer has more time to think, but can result in a small latenc y. Find
the optimum buffer size for your system. A fast, modern computer should easily
be able to operate at 256 or 128 sample buffer size without creating pops or
clicks in the sound. If you are getting clicks, try raising the buffer a little. The
latency is displayed on the right hand side of this menu.

1 The Sample Rate menu lets you set the sam ple rate at which audio is sent out
of the instrument. The options here will depend on the capability of your audio
interface har dwar e t hough @w ehardwar® sah c 0 mp
operate at up to 48 kHz which is perfectly fine . Higher sample rates use more
CPU power so unless you have a good reason to go up to 96kHz, then 44.1 k
or 48k is usually fine. The Show Control Panel button will jump to the system
control pan el for whatever audio device is selected
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1 Play Test Tone helps you to troubleshoot audio issues by  confirm ing whether
sound can be heard through the correct device.

1 Your connected MIDI devices will appear in the MIDI Devices area. Click the
check box to accept MIDI from the device you want to use to trigger the
instrument. In standalone mode, SEMVI i st ens for all MI DI ct
no need to specify a channel. You can specify more than one MIDI device
at once.

2.2.2 Audio and MIDI settings : Mac OS X

The process is very similar to initial set up for Windows and the menu is accessed in
the same way. The difference is that OS X uses CoreAudio to handle audio routing
and the audio device selection is made inthe second dropdown  menu. Apart from
that, the options work the same way as described in the Windows section.

Audio MIDI Settings

Device - CoreAudio

» Built-in Qutput

Buffer size  ~ 512 samples (11.6 ms)

Sample rate ~ 44100 Hz

Play Test Tone

MIDI Devices

B Arturia MINILAB

2.2.3 Using SEM Vin plug -in mode

SEM Vcomes in VST, AU and AAX plug -in formats for use in all major DAW software
such as Cubase, Logic, Pro Tools and so on. You can load it as a plug -in instrument
and its interface and settings work  the same way as in standalone mode, with a
couple of differences.

f You can automate numerous parameters usir
system.

1 You can use more than one instance of SEM Vin a DAW project. In standalone
mode you can only use one at once.

f Youcanroute SEMMWs audi o outputs more creativel.
the DAWO6s own audio routing system.
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3 USER INTERFACE

In this chapter we w ill give an overview of the features available to you with SEM V.
As with every Arturia product, we have gone to great lengths to make the use of

this software instrument as simple and as much fun as possible, while also striving to
make sure you never run  out of new things to do with it as your knowledge expands.

After reading this chapter you should be ready to delve as deeply into the workings

of SEM Vas you would like.

3.1  The virtual keyboard

The virtual keyboard lets you play a sound without connecting an external MIDI
device; just click a key to hear the active Voice. Drag the cursor across the keys to
hear a glissando.

ARTURIA

bbbl

The SEM Vvirtual keyboard and Levers

Note also the Levers to the | e f t of the virtualisakialylessasa o Mod o6
modulati on source, while spring -l oaded 0 Pi tisausudlly dedicatedrto pitch

bend purposes. Either can be routed to other destinations on the Modulation Page,

though.

3.2  Toolbar
The toolbar that runs along the top edge of the instrument both in standalone and
plug-i n mode provides access to many wusef ul fea
The first seven of these options can be found by clicking on the SEM Vsection at the

very top left hand corner of the instrument window.

3.2.1 Save Preset

The first option lets you save a preset . If you select this, you are presented with a
window where you can enter information about the preset. In addition to naming it
you can enter the author name, select a bank and type and select some tags that

describe the sound. This information can be read by the preset browser and is useful

for searching the preset bank s later. You can also enter freeform text comments in
the Comments field , which is handy for providing a more detailed description.
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Name
Sinister Noise Bass

Author

Plughugger

Bank

+ Default

Type

v Bass

Characteristics

Acid Aggressive Ambient

® Save As

Bright

Comments

Digital Ensemble

Funky Hard Long MNoise Quiet Short Simple Soft Soundtrack +

X

Cancel @

The Save Preset window

322 Save Preset

As é

This works in the same way as the Save command, but lets you save a copy of the
savi ng u voe creatihghvariations iog i n a |

patches but still keeping individual copies of each one.

preset

i nstead

3.2.3 Import preset

of

This command lets you import a preset file
entire bank of presets . Both types are stored in the .semx format.

After selecting this option, the default path to these files will appear in the window,
but you can navigate to whichever folder you are using.

, Which can be either a single preset or an
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3.2.4 Export preset

You can export and share a single preset using this command. The default path to
these files wil | appear in the window, but you can create a folder at another
location if you like.

3.2.5 Resize window options

The SEM V window can be resized from 6 0% to 200% of its original size without any
visual arti fact s. On a smaller screen such as a laptop you might wa nt to reduce the

interface size so it doesndét dominate the di:
monitor you can increase  the size to get a better view of the controls. The controls
work the same at any zoom level but the smaller ones can be harder to se e at the

smaller magnification values
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The Resize Window menu

3.2.6 Audio settings

Here you manage the way the instrument transmits sound and receives MIDI. See
section 2.2 of the manual for full details on this.

3.2.7 Preset brows er overview

The Preset browser is invoked by clicking the  toolbar button that has four vertical
lines. See section 3.3 of the manual for full details on this. The Filter, name field and
left / right arrows in the toolbar all ~ assistwith preset selection.
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Comments

The Preset Browser

3.2.8 Open and Close Advanced section

The Advanced section can be revealed by clicking on the button with the two
downward arrows at the right of the toolbar. This lets you access the more
advanced features of the instrument like. Click this butto n once to reveal the
advanced section  of the instrument and again to hide it.  You can also click on the
frame of the instrument to open and close it.
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3.2.9 MIDI Learn assignment

The MIDI plug icon at the far right side of the toolbar places the instrument into MIDI
learn mode. Parameters that can be assigned to MIDI controls will be shown in

purple , and the idea is that you map physical buttons, knobs , faders or pedals from
hardware MIDI controllers to specific destinat ions inside the instrument. A typical
example might be to map a real expression pedal to the virtual volume pedal, or

buttons on a controller to the effect switches so you can change the sound from
your hardware keyboard.
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