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Binary from Grayscale is a 1-bit analog computer for digital logic signals. Patch up to 
six CV pulse sources to the inputs and the output will react the state of the inputs, 
generating a high or low logic signal depending on the OR/NOR switch position. 

The user manual for Binary contains more information about OR/NOR boolean logic, 
truth tables, and even a technique for converting S-Trig and V-Trig logic signals so you 
can trigger your old Moog synth from your modern Eurorack sequencer. So you should 
definitely check that out. This document covers something else: how to build your own 
Binary using the DIY kit. 

The Binary kit uses a combination of through-hole components (jacks and switches) 
and surface-mount parts, so it might be a little intimidating if you’re only used to 
soldering through-hole parts. But the surface-mount parts are 0805 size (larger than 
many electronics) to make assembly easier. Follow the instructions closely and you 
should have no problems (the kit is a pretty good intro to surface-mount soldering). 

Technical Details 

In the box: 
    - Aluminum front panel 
    - PCB with white solder mask and gold/ENIG plating 
    - All required surface-mount components 
    - All hardware (7 jacks, 7 switches) 
    - Power cable (10-to-16 pin) 

Dimensions: 
    - Width: 6hp (1.2” or 30mm) 
    - Depth: 30mm (with power cable installed) 
    - Height: 3U (5.06” or 128.5mm) 

Power Requirements:  
    - Maximum of 30mA at +12V 
    - Protected against reverse polarity 
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Check the BOM 

Unpack the kit and check out the BOM below to make sure nothing’s missing. Some of 
the cut tape strips (for SMD parts) might be a bit longer than specified, which is OK 
(discard the additional parts once the build has been verified). But if anything is 
missing, please email us and we’ll send out the parts right away. 

Important note: If you have a kit that does not include 150K resistors, please email 
contact@grayscale.info and we’ll send them to you right away. See the instructions 
below regarding installation of the 150K resistors for details. 

Component Type Component Label Value or Part Number Quantity

transistor SMD 11A 3904 21

diode SMD 51 4148 6

diode SMD 4007 4007 1

resistor SMD 1001 1K 3

resistor SMD 2001 2K 1

resistor SMD 4701 4.7K 6

resistor SMD 1002 10K 24

resistor SMD 104 100K 21

resistor SMD 1503 150K 6

resistor SMD 1004 1M 6

power header PTH - IDC 5x2 1

capacitor PTH - 47uF/25V 1

LED switch PTH - PB61303AL* 7

3.5mm jack PTH - WQP-PJ3410 7
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Here’s a photo showing all the SMD components (except for the 150K resistors, more 
on that later): 

  

Warm Up The Iron 

Alright, it’s time to put some parts on the board. We recommend that you dive right in 
and start soldering the SMD parts. The parts are slightly larger than what you’d 
typically find on a Eurorack module, because we redesigned the layout in order to 
make the module more DIY-friendly. You’ll still need ample time and patience – and 

 



perhaps a pair of tweezers – to get this module built, but after this, you’ll be ready to 
fearlessly take on other SMD projects in the future. 

Transistors 

Let’s start with the transistors. These get soldered to the pads marked 3904 on the 
PCB. They have a typical orientation with two legs on one side and one leg on the 
other side, so line them up correctly and start soldering. There are 21 of them. 

  

Diodes 

Solder the diodes next. Unlike the transistors, diode orientation is not quite as 
obvious, but it’s critical to orient them correctly. 

Let’s start with the 4148 diodes which, not surprisingly, correlate to the 4148 markings 
on the PCB. These are used for the NOR logic gate. The kit includes seven of them, 
grouped together in a single black plastic strip. Make sure that the stripe on the top 
side of the diode is oriented towards the black dot on the PCB, because the diode 
won’t work properly if you install it backwards. 

  

 



Install the big 1N4007 diode next (it’s the single diode in the clear plastic package). 
The 4007 is used for protecting the module against reverse voltage if the power cable 
is accidentally installed upside down. Look for the 4007 pads near the power header. 
Diode orientation is critical, so once again, the end with the stripe should point 
towards the black dot on the PCB. 

  

Resistors 

The resistors are easier than the diodes because they don’t require a specific 
orientation. There are more of them however, and they’re easy to get mixed up, so 
organize everything carefully beforehand. We recommend starting with the lower 
values first and working your way up. 

So let’s start with the 1K resistors. There are three of these: 

  

 



There’s only one 2K resistor: 

  

There are six 4.7K resistors (or 4k7 as marked on the PCB): 

  

There are 24 10K resistors: 

  

 



There are 21 100K resistors: 

  

When you get to the 150K resistors, you might be confused, but that’s only because 
you didn’t know that every good DIY project needs some sort of glaring error. On 
Binary, the error is that there are six places on the PCB marked 1M that actually need 
150K resistors. Otherwise, the LED switches next to the inputs will not illuminate when 
switched on. Solder the 150K resistors onto the pads marked 1M below (there are six 
spots where the 150K is needed): 

  

If you got a kit that was shipped before this error was discovered, you are probably 
missing the 150K resistors. Please email us and we’ll send them to you right away. If 
you already soldered the 1M resistors onto the six pads above, you can either 
desolder them and replace them with 150K resistors, or add a 180K resistor in parallel 
with the 1M resistor to approximate a 150K value. 

Just so you know, the 150K resistors control the illumination of the LEDs within the six 
input switches. Using 1M resistors here is OK, but the LEDs won’t be illuminated when 
the switches are latched. In the unlikely event that your modular synthesizer already 
has enough LEDs, you can install the 1M resistors instead of the 150K. The LEDs will 
only flash when an external voltage is present at the corresponding input jack, and will 
not otherwise illuminate. 

 



Now install the six 1M resistors onto the remaining 1M pads. 

  

Congratulations, you’ve installed all of the SMD parts. Take a deep breath, spend 10 
minutes looking at a distant object, and get ready to install the through-hole parts. 

Through-Hole Parts 

Start with the power header, ensuring that the side with longer pins (and the black 
plastic part) are on the back side of the PCB, not the front. Otherwise you won’t be 
able to attach the power cable. 

  

Next up is the 47uF capacitor. Install from the front side, solder from the back side 
(the side with all the SMD parts). Take note of the orientation: the longer lead of the 
cap (the anode) goes into the hole marked with the (+) sign. 

 



  

Switches and Jacks 

Next up are the LED switches and jacks. Like the capacitor, these should be fitted to 
the front side of the PCB, and soldered from the back side of the PCB. 

Take a close look at one of the switches and you’ll see a green or black mark on one of 
the two side leads. This mark represents the cathode (negative side) of the LED. The 
bottom of each switch also has plus and minus marks to further aid with the correct 
orientation. The green color should be self-explanatory; the white LED switch is the 
one with the black mark on the side lead. 

The cathode side of each switch (with the green or black mark) faces outward, towards 
the nearest edge of the PCB. There is one exception to this: the switch closest to the 
power header is rotated 90º to accommodate the 10-pin header, and the cathode 
marking is rotated 90º accordingly. 

Install the switch with the white LED first, so you don’t accidentally grab it from the 
pile and install it in the wrong place. Remember, it’s the one with the black mark. 

  

 



The 3.5mm jacks are the last thing to solder. It's best to fit these to the aluminum front 
panel and tighten the nut just a bit (loose enough that you can still rotate each jack). 
Once the jacks are properly aligned to the panel and PCB, solder them in place. 

  

The final step is to remove the protective plastic film from the panel and tighten the 
nuts on the jacks. The slot in each nut should face outward. There's a tool available 
from Thonk or SynthCube for tightening slotted round nuts, but you can also use a 
pair of pliers with a bit of tape on the end, taking care not to scratch up the panel. 

The Moment Of Truth 

Alright, it’s time to check your work. Carefully inspect the PCB, checking for bad 
solder joints, SMD pads that were left unsoldered, or other spots that you might have 
missed. When you’re confident that your work is flawless, install the module into your 
case and power it up. 

Check all the switches first. Each one should illuminate when latched (pressed down). If  
all the LEDs are working, patch a pulse signal (such as a square wave LFO) into each of 
the inputs to test them out. If the switch is off (unlatched), the LED for each input will 
illuminate briefly when the pulse is received. If the switch is on (latched), the LED will 
illuminate at all times, becoming more bright when the input voltage is high. 

The white LED switch (which toggles between OR and NOR logic circuits) does not 
illuminate in response to input signals. When the switch is latched (down), the LED is 
on, and the module uses an OR circuit to evaluate incoming logic signals. When the 
switch is unlatched (up), the LED is off, and the NOR circuit is active. 

As a final test, enable OR mode (white LED is on) and check the voltage at the output 
with a signal patched to one or more inputs. The output level should be high 
whenever the input signal is high, and low whenever the input signal is low. Now, 
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enable NOR mode (white LED is off). The output level should be low whenever the 
input signal is high, and high whenever the input signal is low. 

If everything checks out, then congratulations: you just built your own Binary module! 

On the other hand, if you followed the instructions exactly and triple-checked every 
detail but the module does not work, send an email to contact@grayscale.info and 
we’ll do our best to help. We also want to hear from you if any parts were missing or 
defective, or if something about this build guide was unclear. 

 


