
Frequency central 
Build documentation for: 

Cosmic background 
100% analogue fully modular super flexible drum voice module 

 
Main PCB                                                       Control PCB 

(top) 

                  
(bottom) 

 
Key to PCB screen print: 
n: This signifies NPN BC547 transistors. Note the correct pinout as shown by the half circles. 
p: This signifies PNP BC557 transistors. Note the correct pinout as shown by the half circles. 
 
The PCB shows the correct orientation for BC547/BC557. Other transistor types can be used (eg 
2N3904/2N3906), but please observe the correct pinout. Please observe the correct polarity of the 
electrolytic capacitors and diodes. 
 
 
 
 
 
 
 
 
 
 



 
Bill of Materials 

 

47R x 1 
100R x 3 
470R x 2 
1K x 6 
1K5 x 2 
1K8 x 1 
4K7 x 3 
5K6 x 1 
10K x 11 
15K x 1 
22K x 4 
27K x 2 
47K x 4 
68K x 1 
100K x 9 
180K x 2 
200K x 1 
270K x 1 
1M x 2 
10M x 1 
 
All resistors ¼ watt 
metal film. 

470pF x 2 
10nF x 1 
100nF x 1 
1uF electrolytic x 3 
10uF electrolytic x 3 
22uF electrolytic x 2 
47uF electrolytic x 2 
220uF electrolytic x 1 

LM13700 x 2 
TL084 x 2 
BC547 x 3 
BC557 x 2 
1N4148 x 4 
3mm red LED x 1 
 
14 pin socket x 2 
16 pin socket x 2 
 
 

A100K x 2 
 
B100K x 5 
 
SPDT toggle x 1 
 
100K trimmer x 1 
 
3.5mm socket x 10 
 
Male 40 pin header 
Female 40 pin header 
10 pin box header x 1 
 
Big knob x 1 
Small knob x 6 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.imdb.com/name/nm0925794/mediaviewer/rm2777298432
https://www.taydaelectronics.com/resistors/1-4w-metal-film-resistors/test-group-2.html
https://www.taydaelectronics.com/resistors/1-4w-metal-film-resistors/test-group-2.html
https://www.taydaelectronics.com/470pf-50v-multilayer-monolithic-ceramic-capacitor.html
https://www.taydaelectronics.com/10nf-0-01uf-100v-5-polyester-film-box-type-capacitor.html
https://www.taydaelectronics.com/0-1uf-100v-5-polyester-film-box-type-capacitor.html
https://www.taydaelectronics.com/1uf-50v-105c-radial-electrolytic-capacitor-5x11mm.html
https://www.taydaelectronics.com/10uf-50v-105c-aluminum-radial-electrolytic-capacitor-nhg.html
https://www.taydaelectronics.com/22uf-50v-105c-jrb-radial-electrolytic-capacitor-5x11mm.html
https://www.taydaelectronics.com/47uf-25v-105c-aluminum-radial-electrolytic-capacitor-fm.html
https://www.taydaelectronics.com/220uf-16v-105c-radial-electrolytic-capacitor-6x11mm.html
https://www.taydaelectronics.com/lm13700-lm13700n-operational-amplifier-ic.html
https://www.taydaelectronics.com/tl084-quad-operational-amplifier-j-fet-pdip-14-tl084cn.html
https://www.taydaelectronics.com/bc547-transistor-npn-45v-0-1a.html
https://www.taydaelectronics.com/bc557-transistor-pnp-45v-0-1a-to-92-bc557b-kec-p.html
https://www.taydaelectronics.com/1n4148-switching-signal-diode.html
https://www.taydaelectronics.com/led-3mm-red.html
https://www.taydaelectronics.com/14-pin-dip-ic-socket-adaptor-solder-type.html
https://www.taydaelectronics.com/16-pin-dip-ic-socket-adaptor-solder-type.html
https://www.taydaelectronics.com/100k-ohm-logarithmic-taper-potentiometer-round-shaft-pcb-9mm.html
https://www.taydaelectronics.com/100k-ohm-linear-taper-potentiometer-round-shaft-pcb-9mm.html
https://www.taydaelectronics.com/mini-toggle-switch-spdt-on-on.html
https://www.taydaelectronics.com/100k-ohm-trimpot-variable-resistor-6mm.html
https://www.taydaelectronics.com/pj-3001f-3-5-mm-mono-phone-jack.html
https://www.taydaelectronics.com/connectors-sockets/pin-headers/40-pin-2-54-mm-single-row-pin-header-strip.html
https://www.taydaelectronics.com/connectors-sockets/pin-headers/40-pin-2-54-mm-single-row-female-pin-header.html
https://www.taydaelectronics.com/connectors-sockets/box-header-connectors/10-pin-box-header-connector-2-54mm.html
https://www.taydaelectronics.com/potentiometer-variable-resistors/knobs-8689/knob-davies-1510-clone-black.html
https://www.taydaelectronics.com/knob-davies-1900h-clone-white.html
https://www.taydaelectronics.com/knob-davies-1900h-clone-white.html


Main PCB assembly 
 

1. Solder all diodes and all resistors.  
Tip -  don’t mix up the 100R and 100K 
 

2. Solder all IC sockets 
 

3. Solder all non-electrolytic capacitors 
 

4. Solder all transistors and the trimmer 
 

5. Solder the power header – if you’re using box type, observe correct polarity 
 

6. Solder all electrolytic capacitors 
 

7. Cut male headers to size and solder them into place. Make sure that they stick out of the 
bottom of the PCB. 
 

 

 
 
 
 
 
 
 
 
 
 



Control PCB assembly 
 

1. Solder all resistors 
 

2. Solder the 1uF capacitor – remember to lie it down as shown in the photo below (this 
capacitor is tired). 

 
3. Place all pots and the switch on the PCB, and fold over their mounting tabs at the rear of the 

PCB, then place the panel over them. This will assure that they are correctly positioned. Flip 
the whole lot over and solder the pots into place. 

 
4. Place all sockets on the PCB, making sure the ground tabs line up with the PCB’s ground 

pads, then place the panel over them. This will assure that the sockets are correctly 
positioned. Flip the whole lot over and solder the sockets into place.  

 
5. Put the LED through its pads. Present the panel to the PCB, flip the whole lot over, make 

sure the LED stick though the holes in the panel, solder in place. 
 

6. Cut female headers to size and solder them into place. Make sure that they stick out of the 
bottom of the PCB. 

 
 

 
 
 
Note: Not all pots and sockets are equal in height. Providing you use the ones in the links provided, 
everything will line up perfectly. 
 
Make sure that you plug the Main PCB into the Pots ‘n’ sockets PCB the right way around – 
Frequency Central logo should be the right way up. 



Calibration  
 

Adjust Bias trimmer to sweet spot, ie a nice clean undistorted VCA output with no DC thunk when a 
snappy ADSR is applied to a CV input.  I do this without any audio at the inputs. The chances are that 
that the sweet spot is around the mid position. 

 

 

 
 
 

RDH 04/02/22 
http://www.frequencycentral.co.uk/ 
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