
WARRANTY 

RTFM – be so kind and read the manual. It will provide you with the 
information you need to fully indulge the module you just 
purchased – for which we like to thank you.

Enjoy your sound experiences, dear sonic traveller.

Beginning from the product's purchase date a 1-year warranty is 
guaranteed for each product
in case of any manufacturing errors or other functional 
deficiencies during runtime.

The warranty does not apply in case of:
• damage caused by misuse
• mechanical damage arising from careless treatment 
 (dropping, vigorous shaking, mishandling, etc.)
• damage caused by liquids or powders penetrating the device
• heat damage caused by overexposure to sunlight or heating
• electric damage caused by improper connecting

The warranty covers replacement or repair, as decided by us. 
Please contact us via email for a return authorization before 
sending anything. Shipping costs of sending a module back for 
servicing is paid by the customer.

Device complies with all EU regulations concerning RoHS lead-free 
manufacturing and WEEE disposal

Endorphin.es are made in Barcelona, Spain

Visit us:
http://endorphin.es
https://youtube.com/user/TheEndorphines
https://facebook.com/TheEndorphines
https://www.instagram.com/endorphin.es/

Drop us a line:
info@endorphin.es
FURTH BARCELONA, S.L.
VAT ID:ES B66836487

GODSPEED TO YOU, BLACK EMPEROR!

• Fast and effective 6hp VCO with autotuning 
 and octave shift
• Strong Zero VCO core delivers powerful 
 thru-zero linear FM
• Modulation index with pre-patched self-modulation 
 to create FM synthesis blocks on the fly
• Sine/fold output features famous 
 Furthrrrr Generator folder
• Odd/even output has a pre-patched sub-oscillator 
 for even deeper bass action

Depth: 38mm (with plugged ribbon cable)

Power requirements: +12V: 120 mA 
   -12V: 45mA
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Sync inputs:
• soft reversed sync

• hard restarting sync

Output for waves
rich of even harmonics. 

Transforms into wave
rich of odd harmonics

when ‘furthrrrrrr’ control
or CV is applied.

‘Furthrrrrrr’ control with CV
influence on wavefolder 
and odd/even shaperMood index:

Manual control and CV adjusts
amount of modulation

(index) applied to FM IN input.
Manual ‘furthrrrrrr’ and
‘mood index’ knobs act
as attenuators when
plugs are inserted.

Short press tunes the oscillaltor
to the nearest A-note.

1 sec. press disables/enables the tuning.
4 sec. press changes root scale

from 440 to 432 Hz.

Unattenuated exponential 
frequency modulation input 
1 Volt per octave scale,
range approx. -5...+5v

Manual coarse frequency
control with range approx.
8-9 octaves

Attenuated thru-zero AC-coupled
linear FM audio input 

modular level input approx -5...+5v
Normalled to pure sine wave

to create self modulation when 
nothing is plugged into ‘fm in’ jack.

Tuner LED shows VCO tuning:
• Blue if lower than any closer A-note
• Red if higher than any closer A-note
• Pink in perfect tune

+/-1 octave frequency 
shift switch

Sine output of the VCO
folds when ‘furthrrrrrr’ 
control or CV is applied.

Square waveform
double lower the frequency

in normalled to upper
jack to enable richer bass sound.

tune

furthrrrrrr

Don't plug any cable with
CV here when setting
the noise level.

MIX THE WHITE NOISE

Holding the ‘tune’ button
without turning the ‘furthrrrrrr’

knob will engage/disengage
the auto tuner.

Turning the ‘furthrrrrrrr’
knob while holding

the ‘tune’ button will 
add white noise to

the odd/even output

even/odd

POWER CONNECTION

Red/brown pair
of wires correspond 
to a negative -12V
power connector.

Connect to the 
power bus board.

Rear side of the module

Connect to
the module
from the
backside.

-12V / red stripe
polarity marking



HOW STRONG ZERO VCO CORE WORKS:
Generating band-limited steps:

Placing them into each slope of the square wave:

Triangle is obtained as integrated square:

exponential CV

thru-zero linear fm

SZ VCO core ARM processor operates at 80 kHz sampling rate.

Modulator Carrier

Bi-directional
l i n e a r  F M
n e a r  z e r o
a p p r o a c h

soft synchard sync

1V/oct tracking
creating melodic
content

 Deeper, metallic timbres, entirely new sphere of sounds from light whistles to weird noises.

 both without aliasing

HARD AND SOFT SYNCRONIZATION EXPLAINED:

modulator
square

into
sync in

Godspeed  
sine out

with
hard sync

time

Syncronization (clocking) wave

Godspeed  
sine out

with
soft sync

Wave period   invert

Wave period  restart

16 bit

TRIMMING THE WAVEFOLDER JUST IN CASE

audio in

in 1in 1 in 2

out 1 out 2

audio out

ROCKET GODSPEED    PATCH EXAMPLE IN SIMPLE 5 STEPS

Patch one of the VCO outputs into the filter
(e.g .even/odd out into Squawk Dirty To Me input).

Choose simple
filter mode #1

e.g. transistor ladder
low-pass filter.

Left/right outputs
to the mixer or PA

normalization in1 into in2

mode

Strong
Zero VCO

Core

Unattenuated exponential frequency modulation
input. Tracks 1V/oct – usually expected pitch CV

from the sequencer. Approx. range +/-5V expected

Manual coarse frequency
knob and +/-1 octave shift.
 Range approx. 8-9 octaves

Red/blue LED shows VCO tuning:
Blue if lower than any closer A-note
Red if higher than any closer A-note

Pink* when VCO is in perfect tune

Tune button tunes VCO
to the nearest A-note

(multiple of 440 or 432 Hz)

AC-coupled Thru-Zero Linear frequency modulation input. 
Attenuated by ‘mood index’ knob has a pre-patched sine wave when no plug is inserted.

Dynamic modulation index knob sets the amount of linear fm modulation applied.

Index VCA CV input. When CV is applied, ‘mood’ knob acts as attenuator. CV input range: 0...+5V

hard syncsoft sync

VCO sync inputs

waveshapers

furthrrrrrr

cv in

mood
index

Folding of sine into an upside down Furthrrrr maskot

‘Furthrrrrrr’ waveshaper knob
with CV input range 0...+5V

Transforming even waveform to odd

f/2 sub
oscillator

sub

even/odd
32' 16' 8'

Sub VCO
normalled into

*

TRIMMING 1 VOLT PER OCTAVE SCALE JUST IN CASE

Proper
scale

Scale is
too wide

Scale is
too narrow

C3 note (0v) C4 note (1v) C5 note (2v) C6 note (3v)

C3 note (0v) C4 note (1v) C5 note (2v) C6 note (3v)

C3 note (0v) C4 note (1v) C5 note (2v) C6 note (3v)

CCW rotation
narrows the range.

CW rotation
widens the range.

Upcoming notes deviate to the
lower pitch from the tuned octaves.

Upcoming notes deviate to the
higher pitch from the tuned octaves.

X 103
X 103

110 Hz              220 Hz               440 Hz                                                                                                          880 Hz 

+          =

Sine/fold output

furthrrrrrrr
sensivity

adjustment

furthrrrrrrr
symmetry

adjustment

furthrrrrrr

SENS is a 
sensivity
trimmer.

proper level already foldingtoo lowLevel

folding correctly too much from belowtoo much from aboveFolding

+5v

0v

-5v

+5v

0v

-5v

SYMM is a 
symmetry
trimmer.

furthrrrrrr

cutoff freq

Unipolar ouput of the envelope
modulates the filter's cutoff.

Adjust to approx. 12 o'clock
to listen the filter's action.

‘Note on gate’ from
your sequencer or
CV9 output from
Shuttle Control***

1v/oct

1V/oct pitch CV 
from your sequencer or 
CV1 of Shuttle Control**

1V/oct pitch CV applied
into 1V/oct input**

91

‘Note on/off gate’
0...+5V output***

Shuttle Control setup from DAW
or MIDI-keyboard/sequencer to generate

pitchCV and Gate signals.

1) Press A-note on your MIDI keybaord
 from Shutte Control, sequencer or DAW:

2) Shortly press 
the tune button 
to instantly tune
Godspeed   to 
the nearest 
A-note.

tune

3)  Play a melody with VCO
 fully tuned to all your
 instruments!

4) Press for 1 second to
 disable tuning offset.

tune

5) Press for 4 seconds to change from 440 to 432 Hz root table.

mood
index

Adjust Mood 
index to add
screaming
self modulation
from pre-patched
sine wave into fm input.

ENDORPHIN.ES® – GODSPEED
Module design by Andreas Zhukovsky
Collection Spring/Summer 2019
Made in Barcelona

Special thanks to Xavier Galai
for additional code and crazy ideas.

Follow, like, post and tag us at instagram:
      endorphin.es 
or contact us:
info@endorphin.es 


