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SALUT

Thank you for purchasing this Xaoc Devices 
product. Gera [ˈgɛra] is a component of the 
Leibniz Binary Subsystem. It works by process-
ing data in the Leibniz bus and requires a con-
nection to other Leibniz modules. It features 
eight individual gate inputs that affect the cor-
responding individual bits of the Leibniz data. 
Eight illuminated tact switches allow for man-
ual inverting of each gate input. The primary 
function of Gera is masking individual bits of 
the digital data through the AND operation. 
For example, when connected to Drezno, which 
is processing a waveform or voltage, masking 
individual bits yields various forms of quanti-
zation. However, Gera does not need Drezno 
to work. The AND operation is also a basic 
building block for sequence automation, chaos 
and rhythm generation, and various cybernetic 
modular patches. Bit processing logic in Gera 
is hardware-based; hence there is virtually no 
latency, and the binary signals may change at 
extreme rates.To better understand the device 
and avoid common pitfalls, we strongly advise 
the user to read through the entire manual 
before use.

INSTALLATION

The module requires 6hp worth of free space 
in the Eurorack cabinet. Always turn the pow-
er off before plugging the module into the 
bus board using the supplied 10-pin ribbon 
cable, paying close attention to the power 
cable pinout and orientation. The red stripe 
indicates the negative rail and should match 
the dot or 12V mark on the bus board as well 
as the unit. Gera is internally secured against 

reversed power connection; 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 close attention to the proper 
orientation of your ribbon cable on both sides!

note: do not plug a power cable into 
the leibniz headers as this will damage 
your unit and may also jeopardize other 
Leibniz modules connected to it!

Besides power, you need to connect Gera to 
other components of your Leibniz subsystem. 
Gera ships with one 10-pin ribbon data cable. 
To complete the connection, use the 10-pin 
cables included with your other Leibniz mod-
ules. Using the cable, connect the 10-pin un-
shrouded header labeled out to the in head-
er of your next Leibniz-compatible module 
(e.g., Drezno, Jena, Erfurt, Odessa, etc.). Then 
connect the incoming data from the module 
preceding Gera (e.g., Ostankino, Drezno, or 
Erfurt) to the 10-pin unshrouded header la-
beled in. Please observe the marks of pin #1 
(red stripe) on all connected modules. We 
advise you to plan ahead as to how you wish 
to incorporate Gera into your modular setup. 

The module should be fastened by mounting 
the supplied screws before powering up.

MODULE OVERVIEW

The front panel of Gera is shown in fig. 1. As 
with other modules in the Leibniz series, Gera 
features a bank of eight binary gate inputs 
1  expecting gate signals, where an active 5V 

gate signal represents a logic 1, and an inac-
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fig. 1
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overview
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tive gate is logic 0. Although Gera will work 
with smoothly changing signals within the 
entire range of Eurorack voltages, we recom-
mend plugging standard Eurorack gates and 
square waveforms for the best results.

Above the input jacks is a bank of eight illumi-
nated manual tact switches 2 , each corre-
sponding to a gate input of the same number. 
Pressing the button toggles between taking the 
input gate signal as-is and taking the inverted 
state of it. The result of this gate (inverted or 
not) is shown in the red backlight of the button. 
The eight gate signals affect the corresponding 
eight bits of the Leibniz data utilizing the logic 
function AND. In other words, every bit from 
the Leibniz bus is passed through only if the 
corresponding gate is active, which is indicat-
ed by the illumination of the switch.

PRINCIPLE OF OPERATION

There are eight binary AND gates inside 
Gera. These gates have two inputs: one (a) is 
connected to the individual data bit from the 
Leibniz interface, and the second input (b) is 
connected to the jack and button on the front 
panel. Thus, each gate may affect one bit of the 
binary data according to the truth table of the 
AND function (fig. 2).

For example, if the gate signal in the input jack 
#7 (the most significant bit) is active (+5V), 
the backlight turns on. This state is sent to the 
AND gate together with the input on the Leib-
niz bus (see: fig. 3). The logic AND operation 
performed on the binary data on the Leibniz 
bus passes the bit #7 unchanged. However, if 
button #7 is switched to invert while the gate 
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is high, the resulting signal B will be logic 0 
(button unlit), and it will mask bit #7 so that 
the resulting bit (available at the Leibniz head-
er/bus) will be 0 regardless of the input state 
of this bit. The same masking of bit #7 occurs 
when the gate signal is inactive (0V), and is 
not manually inverted. note: masking all bits 
of the data (all buttons unlit) results in Gera 
not passing any data to its Leibniz out. This is 
in contrast to another Xaoc Devices module, 
Lipsk. In Lipsk, all buttons unlit indicate that 
the data is passed through unchanged.

EFFECT OF MASKING BITS

Data processed by the Leibniz subsystem mod-
ules may represent voltages or waveforms. For 
example, combinations of 8 bits represent 256 
different values from 0 (binary 00000000) to 
255 (binary 11111111), which are abstract in 
the digital domain but may be converted to a 
range of voltages by a DAC. What happens if a 
bit is masked (i.e., it is forced to be 0)? The set of 
256 values is reduced because each of the two 
original values that differ only by this bit will be 
“glued” into one value with this bit equal to 0. 
For example, observe that 2 (binary 00000010) 
and 3 (binary 00000011) differ by the lowest 

bit. Actually, all even and odd values differ by 
the state of this bit. Thus, masking the lowest 
bit will not change any even value but will con-
vert all odd values to even; therefore, the set 
of possible values will shrink from 256 to 128. 
Masking more bits from the bottom end up re-
duces it even further. For example, masking the 
lowest four bits leaves only the four upper bits 
active, which results in 24=16 possible combi-
nations, from 0 (binary 00000000), through 16 
(binary 00010000), 32 (binary 00100000), up 
to 240 (binary 11110000). The process of reduc-
ing the number of possible values is called quan-
tization. Indeed, connecting Gera in a loopback 
of Drezno’s ADC and DAC and turning some of 
the lowest bits off allows one to create a crude 
quantizer. Passing a variable waveform through 
this setup results in a stepped waveform at the 
output (fig. 4a).

Masking high bits also reduces the set of val-
ues, but the impact on waveforms differs. Ob-
serve that all values greater than 127 have the 
most significant bit set to 1, e.g., 213 (binary 
11010101) because this bit represents a value of 
27=128. Masking this bit will not affect any val-
ues lower than 128 but will subtract 128 from 
higher values; for example, 213 will be changed 

input a input b output
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1 1 1

fig. 2: data processing in gera fig. 3: logical ‘and’ truth table
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to 85 (binary 01010101). This is equivalent 
to the modulo operation. Masking more of the 
highest bits will decrease the range further; for 
example, masking the three most significant bits 
is equivalent to n mod 32, where n is the initial 
value. Processing a waveform will introduce 
a particular type of folding (fig 4b). note: the 
modulo operation significantly reduces the am-
plitude.

PATCH IDEAS

• When combined with Drezno, Gera may serve 
a variety of quantization and waveshaping 
functions, which can be automated by patch-
ing various gate signals into the module’s front 
panel jacks. An interesting variation of this 
concept is to chain Erfurt (either with no input 
or programmed with Lipsk) through Gera and 
then to the DAC section of Drezno. Using Drez-
no’s CV out to drive a VCO produces interesting 
glissandi. Similarly, when Erfurt is driven from 
Drezno to modulate its step value, adding Gera 
between the two modules reduces the noise of 
low significant bits from Drezno, thus making 

the patch more stable, though at a price of los-
ing precise control.

• Xaoc Devices Odessa oscillator features a 
Leibniz input that controls the switching of 
groups of harmonic partials within banks of 
partials. While this may be animated from 
many Leibniz modules (using Moskwa+Os-
tankino is an attractive option), sometimes 
it is desirable to limit the animation to just 
a particular partial or a group of partials. 
Gera, installed between Ostankino and Odes-
sa, allows just that by masking the activity of 
unwanted bits.

CONNECTIVITY

Gera connects to all modules compatible with 
the Leibniz binary subsystem: Drezno, Lipsk, 
Jena, Erfurt, Poczdam, Ostankino, and Odessa.

ACCESSORY

Our Coal Mine black panels are available for 
all Xaoc Devices modules. Sold separately. Ask 
your favorite retailer. •

patch  
ideas
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 significant bits 
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MAIN  
FEATURES

Leibniz Binary 
Subsystem com-
ponent

Logical AND 
operation on 
Leibniz data

Masking of 
individual bits 
controlled man-
ually and by gate 
signals

Visual indication 
by illuminated 
buttons

TECHNICAL 
DETAILS

Eurorack synth  
compatible

6hp, skiff  
friendly

Current draw:  
+60mA/-0mA

Reverse power 
protection

NOT protected 
against plugging 
power to Leibniz 
headers!


