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voltage controlled dsp effektor 
& feedback loop commander 
Models of 1970

Timiszoara: 24–bit stereo DSP engine ∙ Up to three parameters can be voltage controlled ∙ Low-noise, volt-
age-controlled analog wet/dry crossfader ∙ Voltage-controlled program selection ∙ Programs stored on Mi-
cro SD card ∙ OLED screen ∙ Open architecture for adding and organizing user–designed programs

Deva: Two external feedback loops (left and right) with positive and negative feedback ∙ Tilt filters for treble/
bass tone control ∙ DSP clock control (over and underclocking Timiszoara's CPU) ∙ CV control over everything
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Salut! Thank you for purchasing these Xaoc Devic-
es products. Timiszoara [ˌtimiʃoˈara] is a stereo-
phonic, Eurorack compatible, voltage-controlled 
multi-effect signal processor based on the popular 
Spin Semiconductor FV-1 DSP chip. It features a 
full stereo signal path with two adjustable audio 
inputs, two outputs, and a stereo voltage-con-
trolled wet/dry mixer. 

In addition, there is a microSD memory card slot 
on the front panel that allows for loading facto-
ry and custom effects without any restrictions or 
copyright protection, which means you can use 
many effects available on the Internet and even 
create your own.

Effect programs are organized in banks of 8 and 
can be selected using a rotary encoder, as well as 
CV and trigger signals. Timiszoara features a 
crisp OLED screen that displays the program pa-
rameters and its name. It also facilitates navigat-
ing the list of banks. Up to three parameters per 
effect can be controlled from the front panel with 
illuminated slider potentiometers and dedicated 
CV inputs.

Deva [ˈdɛva] is an expander for the Timiszoara. 
It adds an external stereo analog feedback loop, 
allowing you to combine the power of digital ef-
fects with analog processing. The left and right 
channels each have a pair of send and return 
jacks, a polarity switch, an analog VCA, and a 
voltage-controlled tilt-type filter. 

Deva also features a CV input and indicator for the 
internal clock that drives Timiszoara's DSP en-
gine; this allows for speeding up or slowing down 
the rate of computing which affects the scale of 
time and frequency, allowing for effects such as 
long lo-fi delays and crunchy reverbs.

TIMISZOARA INSTALLATION

Timiszoara requires 10hp worth of free space in 
the Eurorack cabinet. Always turn the power off 
before plugging the module to the bus board us-
ing the supplied 16-pin ribbon cable, paying close 
attention to power cable pinout and orientation. 
The red stripe indicates the negative rail and 
should match the –12v mark on the bus board and 
the unit. Timiszoara is internally secured against 
reversed power connection; however, flipping the 
16-pin header may cause serious damage to 

other components of your system because it will 
short circuit the +12V and +5V power lines. Always 
pay particularly close attention to the proper ori-
entation of your ribbon cable on both sides! note: 
There is a second, 10-pin header at the back of the 
module for connecting an expander. 

do not plug power into this header, as it 
will destroy your module!

Deva requires 8hp worth of free space in the Eu-
rorack cabinet. Deva does not require connecting 
to bus board power, as power is supplied from Ti-
miszoara via the same ribbon cable that provides 
communication between modules. Connect your 
Deva to Timiszoara using the supplied 10-pin rib-
bon cable, paying close attention to polarity ori-
entation. A mark on both boards indicates the red 
stripe's downward position. The cable supplied 
with Deva is deliberately short to ensure low sig-
nal interference and make it difficult to connect 
the wrong way.

attention: never connect a power cable 
to any pin header on the back of your 
deva; it will destroy the unit!

Both Deva and Timiszoara modules should be 
fastened by mounting the supplied screws before 
powering up. To better understand these devices, 
we strongly advise the user to read through the 
entire manual before use.

TIMISZOARA OVERVIEW

The front panel of Timiszoara is shown in fig. 1. 
The OLED screen ❶ and the single rotary encoder 
❷ allow easy navigation between the effect pro-
grams organized into banks of eight. The banks 
are loaded from the microSD memory card insert-
ed into the slot ❸. During normal operation, the 
screen displays the name of the current effect and 
the names of its three parameters. 

Two inputs below the rotary encoder allow for 
remote changing of the programs within the 
bank: using continuous CV plugged to the scan 
input ❹ and using trigger impulses via the next 
input ❺.

The left ❻ and right ❼ signal inputs are 
associated with individual attenuators ❽ and 
❾ used for adjusting the input level. Both in-

INSTALLATION
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puts are normalled to one another, with the 
normalization occurring before the input atten-
uators; therefore, it is necessary to adjust both 
input attenuators even with a single mono sig-
nal. The left ❿ and right ⓫ signal outputs 
are located just below. There is a single clipping 
detection LED ⓬ at the bottom of the panel. This 
LED illuminates when the inputs, outputs, or sig-
nal inside the CPU is too hot. In some programs 
(e.g., in some distortion effects), it is normal for 
the LED to flash continually.

Above the screen, there are four sliders correspond-
ing to the four CV inputs above. The first three 
param 1, 2, 3 potentiometers ⓭ and jacks ⓮ are 
direct controls for the three parameters of the cur-
rent program with their names displayed just below. 

The final mix slider potentiometer ⓯ and CV input 
⓰ control the analog wet/dry mixer that combines 
the original signal with the processed one.

NAVIGATING THROUGH  
THE CARD

During normal operation, turning the encoder 
selects the effect program from the current-
ly loaded bank of up to eight programs (fig. 2). 
The program is only loaded when the selection is 
confirmed by pressing the encoder. Pressing and 
holding the encoder knob for one second displays 
the content of the memory card as a folder list, with 
each folder corresponding to a single bank (fig. 3). 
There is a cancel option at the end of the list for 
returning to the last loaded bank. Press the encod-
er knob to confirm the selection. If there is no card 
present, only two options are available: spin demo 
(the internal bank of the Spin chip) and cancel. 
The spin demo bank is also available with the 
card inserted in the module. Although the pro-
grams included in this bank are nothing spectac-
ular, they are more than adequate in an emergency 
such as a faulty or lost memory card.

Once a particular bank has been selected and con-
firmed by a short encoder press, it is loaded into 
memory. Even if the card is removed, all eight pro-
grams from the loaded bank are still accessible.

CV CONTROLS

The three parameters of the current effect pro-
gram may be controlled manually or with control 
voltage patched into a jack above each correspond-
ing param slider potentiometer. The CV inputs ac-
cept 10Vpp. With the slider in the middle position, 
an incoming ±5V LFO sweeps the entire range. 
Likewise, with the slider set at minimum, a 10V 
envelope sweeps the entire range. The same rule 
applies to the mix potentiometer and its CV input.

Selecting programs from the current bank is per-
formed either with the rotary encoder knob, or ex-
ternally with CV and/or trigger.

Feeding a trigger to the next input has the same 
effect as turning the encoder CW and pressing it. 
In other words, the next program in the list will 
be loaded and confirmed automatically.  The list is 
arranged in a loop to switch back to 1 after the 8th 
position. 
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fig. 1: timiszoara front panel layout and controls
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Patching a voltage to the scan input allows shift-
ing from the currently loaded program backward 
and forward (to the following or preceding pro-
grams). This input accepts voltages in the range of 
-5V to +8V, and each change by 1V causes a switch 
to the next position above or below the current 
one. Removing the cable is equivalent to plugging 
0V which means the selection returns to the state 
from before the application of CV control. note: 
The FV-1 chip needs a moment to load each new 
program and re-initialize its internal state; thus, 
programs cannot be scanned instantaneously.

SOUND QUALITY 
CONSIDERATIONS

Timiszoara has been designed with great care tak-
en to provide high audio quality. Audiophile-grade 
op-amps handle the entire signal path while the dig-
ital section is separated from the analog one. The 
FV-1 DSP features 24-bit converters and operates 
with a 32.768kHz sampling rate which means the 
effective signal bandwidth is slightly limited. Since 
modular signals often contain very high frequen-
cies, special care has been taken to avoid aliasing 
by using additional input and output filters.

Please note that FV-1 operates on a low level sig-
nal; hence a particular gain staging had to be 
applied. The signal must be strongly attenuated 
internally before the DSP and then amplified after 
processing. Such amplification always brings up 
some noise, and if your power supply is very dirty, it 
may affect the output audio. We do not recommend 
using switching-type regulators as a linear PSU is 
always the best solution, and hybrid (switching+-
linear) is a good compromise. Also, some digital 
modules introduce digital noise to the GND rail of 
the bus board, so its quality is critical (i.e., keeping 
the common resistance as low as possible). Finally, 
avoid using "flying bus" cables as they invite noise 
and interference between modules.

Avoid feeding very quiet signals to your Timiszo-
ara and amplifying the output signal to compen-
sate. Conversely, observe the adc clip indicator to 
avoid overdriving the unit. Use input attenuators 
to adjust the signal’s amplitude and keep in mind 
that some program algorithms may cause internal 
clipping. In general, it is physically impossible to 
prevent distortion when a loud continuous signal 
is fed to a process with very deep feedback (not 
to mention one set at 100%) because the internal 

energy will increase infinitely. In addition, when 
signal quality is important, many long reverb and 
delay effects are unsuitable for drone-like input, es-
pecially raw waveforms from oscillators.

FILE STRUCTURE & NAMING

You can use the factory card included with the 
module, or a different card to add more effect pro-

fig. 2: main screen

fig.3: bank libary screen

fig. 4: service menu screen

a 	 program position within the bank
b 	 program name
c 	 program parameter names
d 	 on icon indicates whether the program is cur-

rently active
e 	 Current bank name
f 	 on icon indicates whether the bank is currently 

active
g 	 Entering the bank
h 	 Fixed Spin FV-1 internal bank
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grams. Remember to format a new card to a FAT 
file system (FAT16 or FAT32). Effects can be writ-
ten in the assembler language of the FV-1 chip or 
designed visually using the SpinCAD Designer, and 
they must be compiled to binary form (e.g., using 
the ASFV1 compiler). Please consider the hardware 
constraints: each program may have no more than 
128 instructions, use no more than 32 internal 
registers, and no more than 32768 words of delay 
memory. note: Xaoc Devices do not offer technical 
support for third-party software.

Timiszoara requires that each compiled binary (i.e., 
a bank of eight programs) is located in a separate 
folder with the same name and associated with a 
text file containing the names of all eight programs 
together with the three names of their parameters, 
separated with commas (but no spaces).

Each effect program can have up to three param-
eters controlled by the three param slider potenti-
ometers and their corresponding CV inputs. bank 
names may be up to eight characters long. The 
same goes for parameter names. program names 
may be up to nine characters long. When prepar-
ing custom files for Timiszoara, we recommend 
following the structure and naming convention of 
the factory files.

FACTORY PROGRAMS

Timiszoara comes with a microSD card holding fac-
tory programs covering a wide range of effects: 
delays, reverbs, modulations, filters, pitch shifters, 
distortions, glitching, and stuttering. Many of these 
effects perform in stereo (i.e., they consist of two 
nearly independent signal paths). However, certain 
effects benefit from utilizing most of the resourc-
es for a single signal path. In such a case, the pro-
gram downmixes the stereo signal to mono before 
processing. Keep in mind that the total amount of 
memory in the FV-1 chip allows for only one second 
of delay, which must be split between channels. 
Though, some included combo programs feature 
a different effect in each channel.

FACTORY PROGRAMS 
HIGHLIGHTS

We have prepared quite a few banks of algorithms 
that cover most effects needs: delays, reverbs, fil-
ters, modulation effects (such as choruses and flan-
gers), pitch shifters, and, of course, shimmers (no 

multi-effects unit would be complete without its 
share of those). However, we wanted to ensure that 
users had access to some more adventurous pro-
grams, so we created the following banks to allow 
you to take a walk on the wild side.

• glitch includes algorithms emulating various 
dirt-inducing glitching behaviors such as a skip-
ping CD, bit reduction, dropouts, and other digital 
signal degradation gems.

• deconstr and reconstr are two banks espe-
cially suited for the brutal destruction of your sig-
nal (the former) and creating soundscapes based 
on it (the latter). Cleverly interwoven feedback 
paths, extreme gain values, oscillations responding 
to the dynamics of the incoming audio—all that 
and more.

• reverbs2 is a bank of of reverb effects with a 
twist. These programs are much more "out there" 
than the customary programs included in the re-
verbs1 bank, which means more modulation, 
more size, and even more modulation!

• parallax is a bank of delays featuring two par-
allel delay lines with various feedback paths, thus 
offering different time-mangling flavors. Besides 
the usual controls over delay time and feedback, 
our parallax delays have a third parameter called 
skew that adjusts the time displacement of the 
two delay lines with regard to one another.

• resonate is a set of resonator algorithms cov-
ering all the bases, from subtle to overboard, in-
cluding filtered, unfiltered, single-voice and minor/
major chord varieties.

• ringmod does what it says and includes stereo, 
controlled by an envelope follower, modulated by 
an LFO, 2-band, Mid/Side (!), and  cross-modula-
tion—we’ve got you covered. Release your inner 
Dalek!

For a complete list of factory programs and their 
parameters, visit xaocdevices.com. 

FIRMWARE UPDATES

Updating Timiszoara’s firmware is a simple proce-
dure (see fig. 4) and details will be included with 
any firmware updates available on our website.

FACTORY
PROGRAMS
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The front panel of Deva is shown in fig. 5. The two 
channels have separate controls and signal jacks, 
creating an analog signal loop that feeds some of 
Timiszoara’s wet DSP output back to its input with 
voltage control over the amount of feedback, filter-
ing, analog saturation, and optional external pro-
cessing.

Two rotary level potentiometers at the center  
⓱ are manual attenuators for the feedback re-
turn. They have an optimized response that rap-
idly increases the feedback when turned CW from 
zero while also offering more precise control near 
the maximum. Their max position corresponds to 
the self-oscillation point, provided the DSP code in 
Timiszoara does not modify the signal gain. Feed-
back depth may also be modulated by CV via the 

two level cv inputs ⓲. Positive values of these 
voltages (up to +8V) increase the feedback gain; 
however, it is limited by an internal threshold at 
0dB. Similarly, negative values (down to -8V) sub-
tract from the value set by the potentiometers, al-
lowing one to reduce the feedback to zero.

The feedback signal in each channel is filtered by 
a tilt-type filter controlled by a treb/bass  slider 
potentiometer ⓳ as well as control voltage (-5V 
to +5V) plugged into the jack above it ⓴. The illu-
minated bi-color LED in the slider indicates wheth-
er the high frequencies (red) or low frequencies 
(green) dominate in the signal. 

phase toggle switches  located below the feed-
back level potentiometers allow for flipping the 
polarity of the signal.

The wet stereo signal from Timiszoara (before the 
wet/dry mix) is available in the pair of outputs la-
beled send . Above them are a corresponding 
pair of inputs labeled return . These pairs of 
jacks allow for inserting external processing into 
the feedback loop. The return inputs are nor-
malled to the corresponding send outputs, thus 
closing the loop when nothing is patched.

The middle clock rate slider potentiometer  
and the CV input above  control the DSP clock 
rate. The bi-color LED in the slider indicates wheth-
er the clock rate is above the nominal 32kHz (red) 
or below it (green). Note that the neutral point 
(nominal clock speed, LED unlit) is located at 3/4 of 
the travel to give finer control over the more inter-
esting low range. At any point, you can disengage 
this control by using the miniature switch . 

PRINCIPLE OF OPERATION

Figure 6 shows the signal flow between Timiszoara 
and Deva. The stereo pair of wet audio signals from 
the DSP in Timiszoara is fed to Deva via the ribbon 
cable. Deva’s signals are buffered, and their polar-
ity can be changed using the front panel switch-
es. These signals are delivered to the pair of front 
panel jacks labeled send, and also normalled to 
the return pair of jacks. Therefore, plugging any 
module or a chain of modules between sends and 
returns introduces external processing into the 
feedback loop while leaving it unpatched automat-
ically closes the loop.

fig. 5: deva front panel layout and controls
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The returned signals are further processed by VCA 
blocks, allowing separate manual and CV control of 
the feedback amount for each channel. In addition, 
these VCAs feature a soft-clipping circuit to prevent 
hard distortion if your signal becomes too hot for 
the subsequent circuits.

The last stage of processing is a voltage-controlled 
tilt filter allowing you to cut the lows or the highs 
with a soft 6dB/octave slope. Finally, the filtered 
signal is returned to Timiszoara via the ribbon ca-
ble and mixed at the DSP’s input.

OPERATING THE FEEDBACK

It is important to remember that adding feedback 
around a signal processing device usually increases 
the signal’s strength because the energy recycled in 
the loop adds to the new incoming energy, and this 
process continues infinitely. Figure 7 shows how 
much the signal increases with positive feedback 

around a memoryless device. While this increase is 
spread in time whenever there is a delay within the 
loop, it is easy to see that it can quickly run out of 
control and cause distortion.

Many effect programs in Timiszoara already fea-
ture internal digital feedback as a part of the algo-
rithm. However, adding additional external analog 
feedback with Deva can cause a situation where 
more than 100% of the processed signal is returned 
to the input yielding extreme overdrive and clip-
ping distortion. Therefore, start your experiments 
with the internal feedback at minimum (in reverb 
algorithms, this is the size parameter) and operate 
only the external analog feedback in Deva. 

In some cases, however, an essential part of pro-
cessing (e.g., a pitch change) is performed within 
the internal digital feedback, so it might be neces-
sary to open the internal feedback enough for the 
processing to take effect.

Depending on the nature of some effect programs, 
they may gracefully respond to moderate and even 
high amounts of feedback or instantly blow up, pro-
ducing a wall of nasty distortion (which, depend-
ing on taste, may be desirable or unbearable). For 
example, delay effects benefit from analog filtered 
feedback up to 99%, while reverbs (often already 
operating at the edge of self-oscillation) lose most 
of their subtlety with more than a few percent of 
additional feedback.

The response of the level potentiometers and the 
VCA blocks in Deva is carefully crafted to allow 
precise feedback control near 99%. The level starts 

SIGNAL 
FLOW

Timiszoara Deva
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fig. 6:  timiszoara & deva signal flow diagram
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quickly from the CCW position and reaches about 
90% near half of the turn. Note that this response 
is affected by the gain of devices patched between 
the send and return jacks.

PHASE/POLARITY

When discussing the impact of feedback, there is 
often a distinction between positive and negative 
feedback, but this distinction only makes sense 
for memoryless devices. When there is any delay 
involved, various spectral parts of the signal are 
shifted in phase differently; hence the whole is no 
longer in phase with the original, and its inverse is 
no longer anti-phase. Deva features manual phase 
switches (which actually change the polarity) that 
sometimes offer a different flavor of the feedback 
effect. Neither option is truly positive or negative 
feedback; thus, cancellation and reinforcement of 
certain frequencies may be unpredictable.

TILT FILTER

The treb/bass tilt filter is an efficient solution for 
timbre control using only one potentiometer (and 
CV input). The middle position of the slider suggests 
a neutral setting; however, it is deliberately not flat 
and instead gently attenuates at both ends of the 
signal spectrum while adding analog warmth.

Setting the slider above the middle causes the filter 
to attenuate low frequencies making it sound thin-
ner. For example, with a delay effect, this results in 
brighter echoes (note: the filter does not accentu-
ate higher frequencies). A similar effect is obtained 
by feeding a positive voltage (up to +5V) to the CV 
input.

Setting the slider below the middle causes the filter 
to attenuate mid and high frequencies, thus intro-
ducing darker coloration to the signal returned to 
Timiszoara. For example, with a delay effect, this 
results in darker echos. A similar effect is obtained 
by providing a negative voltage (down to -5V).

DSP CLOCK CONTROL

By default, the Spin FV-1 chip at the heart of Ti-
miszoara operates with a system clock of 32768Hz 
that determines both the sampling rate of the 
signals (and bandwidth of 16kHz), the computing 
speed, and the algorithms’ timing. Since the inter-
nal memory is precisely 32768 words, this results in 
a maximum of 1 second of total delay.

Deva offers manual and voltage-controlled over- 
and underclocking of the DSP chip from 2x down 
to 1/16 of the normal speed. With the miniature 
switch in the variable position, setting the cen-
tral clock rate slider at maximum changes the 
clock to over 64kHz, signaled by the LED turn-
ing red. A CV of 5V plugged into the jack above it 
achieves a similar effect. Setting the slider at the 
minimum position changes the sampling frequency 
to 2kHz, shown by a green LED. Using a negative CV 
has a similar effect. 

It is important to remember that while the sam-
pling and processing rate of the signal changes 
with the clock, the bandwidth of the analog input 
and output filters in Timiszoara do not change. 
Therefore, with low-frequency sampling, aliasing 
artifacts are very audible. For example, at the low-
est speed, the effective bandwidth is only 1kHz, so 
all spectral components above it will be aliased. On 
the other hand, all time-based effects will sound 
quite different because they will be stretched pro-
portionally.

PATCH EXAMPLES

• lo-fi grit: One of the first and easiest things you 
can do with your Deva is to use the DSP clock rate 
control to add some nice signal degradation to 
color the sound. Engage the clock rate control 
(set it to variable) and set the clock rate slider 
somewhere around the middle position for a start 
(adjust it later to taste). Keep the feedback level 
potentiometers at their minimum position and en-
joy some longer and grittier delays and dirtier re-
verbs. Remember that your dry signal is unaffected 
by the clock rate change—only the wet signal re-
ceives the lo-fi treatment.

• animated filtering and distortion: One in-
teresting idea is to use a sequencer to control the 
DSP clock rate. Experiment with different sequenc-
es. Try setting your sequencer to bipolar output 
(our Moskwa II can do that) and combine the se-
quencing of the clock rate with two medium to 
slow LFOs running slightly out of phase patched 
into the feedback return level cv control jacks 
to get some proper panorama movement. Try this 
setup with the lp_vint program from the filter 
bank (cutoff around the middle, reso in the up-
per half, dist almost all the way up) for a patch 
that works particularly well with drums.

PATCH
EXAMPLES
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ACCESSORY
• crazy glitching: The setup from the previous 
patch also suits the glitch bank, especially the 
rand+grit program. Keep the Deva settings 
from the animated filtering and distortion 
patch and set the rate parameter of the algorithm 
to just above the middle position, rand_mod a tiny 
bit higher, and the buffer control slightly lower 
than the leftmost slider. Overzealous glitching ga-
lore! Remember to keep the mix slider close to the 
minimum position so the processed signal doesn’t 
overwhelm the input audio.

• sophisticated delays: This patch explores us-
ing Deva’s feedback loop with an external proces-
sor. Load the ping+filt program from the de-
lay_ms bank. Set Deva’s feedback return level 
potentiometers to a position just below noon and 
the clock rate slider to somewhere in the middle. 

Patch two medium to slow LFOs running slightly 
out of phase into the feedback return level cv 
control jacks. Patch the left and right feedback 
sends to inputs of Xaoc Devices  Koszalin (or any 
other stereo frequency shifter). Sequence Koszalin’s 
frequency with a sequencer via the lin tz fm input 
(attenuated to taste). Set the regen and density 
controls somewhere above the middle position and 
engage the combi feedback mode. Patch Koszalin’s 
up-shifted outputs to Deva’s return jacks and 
enjoy this delay effect with a continuously evolving 
frequency shifted wet signal.

ACCESSORY

Our Coal Mine black panels are available for all 
of the Xaoc Devices modules. Sold separately. Ask 
your favorite retailer. •
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width depth total current draw rev. power protect.

10hp 45mm
+120mA

protected
-45mA

inputs outputs

input l, r 0 to 10Vpp (attenuated) output l, r 0 to 16Vpp

param 1, 2, 3 -5V to +5V

mix -5V to +5V

scan program -5V to +8V

next program +5V gate

frequency range 

8Hz to 15kHz

width depth total current draw rev. power protect.

8hp 45mm
+90mA not applicable, power 

drawn from Timiszoara-55mA

inputs outputs

return l, r 0 to 10Vpp (attenuated) send l, r 0 to 16Vpp

level cv l, r -8V to +8V

bass/treb l, r -5V to +5V

clock rate -5V to +5V
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