
Build Notes for DSD DAC DSC3 from a DIYer                                                             Rev. 1    30/12/2024 
 
Disclaimer, these are my notes for building the DSC3 board. The information provided in this note 
is only one way to assemble/test and put in operation the DSC3 board. You might have a better 
way. This is not advice on what you should do so please use caution and mind the safety 
implications that might arise. The information contained in this note is not original content but 
merely copied/pasted from the DSC forum, Pavel’s website or the audiodesignguide website 
(apologies I will not refer/clarify all the specific instances in the note to keep my workload low). 
 
I decided to write this guide to give some idea of what the process of building the card might look 
like because the lack of a guide has been the single most difficult barrier for me in the realisation 
of the DSC3 so I wanted to make this easier for the next person to build this beautifully sounding 
DAC as well as for record keeping. 
 
Some of the information in this note might be obvious to you. In that case you know more than I 
do :) 
 

1. BOARD ASSEMBLY/TESTING 
 

3.1. Design Files: 
 
Gerbers in post #2,090  
https://www.diyaudio.com/community/threads/signalyst-dsc1.254935/page-105  
 
BOM Rev 2 in post #2,114 
https://www.diyaudio.com/community/threads/signalyst-dsc1.254935/page-106 
 

3.2. PCB Manufacturing 
 

• Use your favourite PCB Manufacturing house, I use JLC PCB but you don’t have to. Group buys 
are also a way to acquire PCBs. 

• Use the copper thickness/surface finish you prefer. I am usually fine with standard 1.6mm  FR-4, 
1oz copper weight and HASL but you might want to go for something else. I just use the default 
PCB stack that JLC offers, again you can go as far as you desire with this. 

• A solder paste stencil if you want to paste the board (only front side, there is only a switch in the 
back, easy to solder by hand) 

 

3.3. Component Purchase 
 

• Mouser/Digikey are the usual suspect distributors. For cheap/small components please purchase 
a few more, it is very easy for some of those components to fly away never to be seen again, 
especially if they are really small and you are using tweezers to position them. I bought a few 
more additional SMD capacitors/resistors as those have the highest “fly factor” 

• Use the Rev 2 BOM 

• Relays K1/K2 seem to be the wrong type to me. I believe that they should be IM03TS non latching 
(instead of IM43TS latching) – that is unless I am missing something 

https://www.diyaudio.com/community/threads/signalyst-dsc1.254935/page-105
https://www.diyaudio.com/community/threads/signalyst-dsc1.254935/page-106


• Note that the component become obsolete very quickly so do not be surprised if some 
components the BOM are already obsolete. Please find substitutes of similar specification noting 
that the SMD capacitors are not all the same, the dielectric type matters (i.e. X5R is quite stable, 
the capacitance of other dielectric varies significantly with the frequency/temperature). 

• When testing with the Amanero adapter I had an issue with noise on the left channel. This has 
been discussed on the forum and the solution (by user 2A3SE) is to replace R12 with a 1kOhm 
resistor (from 33Ohm). I have tested this and it appears to work very well with both the Amanero 
and the Beaglebone. Add this to your BOM. 

 
From the DDDAC project the explanation on the 1K resistor: 
 

 
3.4. SMD Component Positioning: 

 

• I pasted the board with 63/37 solder paste (Qualitek DSP 619D) to keep the joint strong whilst 
having a low melting point, mind that leaded products are poisonous so use the appropriate 
handling precautions. If you are using a stencil, stencil positioning is a little bit of a faff but really 
important. Of course, you can use a glue dispenser or even tweezers to apply paste to the pads 

• I then positioned the components. Use tweezer/pixel pump/pick and place machine, whatever 
you fancy or most likely have access to. Note that the paste “abandon time” is about 4 hours. 
The longer you leave the paste on the PCB the more the solder paste will dry and will make it 
difficult to “stick” the components on the board so this is not a start/stop kind of job. 

• Given that there is not a lot of time for positioning components, I would advise that you have all 
of the assembly components ordered and ready to go. I numbered all of the bags (using the BOM 
ref. no) and then order them in a box. 

• Make sure that you understand positioning of the ICs before you start. Each IC has a PIN 1 
designation. Pin 1 is also designated on the board (silkscreen line extends in front of PIN 1 (see 
picture below). 



 
• Some ICs are really small, make sure that you have a microscope/magnifying glass to be able to 

see the pin 1 marking! 

• Crystals are positioned like this (position them the right way up): 
 

 

• I used a re-flow oven to “bake” the board. After a PCB inspection I realised that there were no 
tombstoned components or solder bridges. Success! You might be less luck and some rework 
might be required, such is life. 

• You might want to solder the components with a different method, this is perfectly fine, some 
alternative methods that spring to mind are with a hot plate or an old fashion soldering iron and 
a lot of flux. Some of the packages have pins very close together, it is very easy to create solder 
bridges, just be aware. 

 

3.5. Through-hole Components Soldering 
 

• I generally go shorter first and then taller last 

• No need to isolate U5/U6 from the heat sink. Use either thermal compound or a thermal pads 

• There is a small mechanical interference issue between T1 and R71 if both are mounted from 
the top. I used Kapton tape to isolate the transformer metal can and moved the resistor as 
further away from the can as I could. It is probably better to mount the resistors on the bottom 
of the board. 

 



3.6. Cleaning the PCB 
 
I did not clean the PCB because I was worried that the ultrasonic bath would damage the 
crystals/oscillators and my bath is too small for this board. I did not feel like washing the PCB with 
IPA because IPA smells a lot and my lab is small but I used no clean flux that is rosin based so it should 
be a good insulator, also it has been properly activated in the reflow oven. If you use a water-soluble 
flux then it is probably better to clean it because it can be hygroscopic and might lead to the flux 
residues becoming conductive over the long run. Up to you how to tackle this. 
 

3.7. Testing the PCB 
 
A multimeter is essential, an oscilloscope is highly recommended (especially for troubleshooting). 
The aim of the testing is mainly that all the supplies are available and there is a clock signal. 
 
After board assembly check the following: 
 

• Do a visual inspection! A microscope/magnifying lens might help here. I also checked that the IC 
legs were “SOLID”. 

• Do not connect the Amanero or the Beaglebone boards for the initial testing 

• Suggest to connect a current limited DC PSU to 1~ 1~ (14V DC about 300mA current limit or even 
less) 

• Check 5V 

• Suggest to connect a current limited DC PSU to 2~ 2~ (14V DC about 300mA current limit or even 
less) use a different PSU channel to keep the grounds isolated 

• Check +5(r) 

• Check +5(l) 

• Check +3.3(b) 

• Remove power to board 

• Solder JP1 (if not done so already). Provides the supply to the final 3.3V LDO as well as the LDOs 
supplying the clock generators 

• Solder JP2 (if not done so already) 

• Provide power to board 

• Check 3.3(a) 

• Check the clock from X1 with an oscilloscope 

• It is not easy to check functioning of X2 at this point so I just checked that the crystal was getting 
the required supply voltage. Strictly speaking it is possible by sending +3.3V_ to CLK_SEL_ . 

• Either provide 3.3_ (3.3V digital) with a PSU or connect a Beablebone with onboard LDO and 
check the supply voltage across C124 

• Check the MCLK_ to make sure that the clock makes it to the Beaglebone/Amanero. Mind the 
different grounds! 

 
I am sure that more could be checked but at this point I felt confident that the board was ok and 
there were no major issues with it. Again, please familiarise yourself with the circuit, do not just 
blindly follow what I am writing, make sure you understand and agree before undertaking any testing. 
 

 
 
 



 
 

2. DSC3 with the Beaglebone board (Amanero not installed) 
 
Note, I have not tested both the Beablebone and the Amanero boards connected. I am sure that 
this is a possibility but the discussion on this is outside the scope of this note. 
 

2.1. Download and Install the Pure Software 
 
https://puredsd.ru/ in the “Software for new DSC2 and PPY`s ReClocker” section.  
 
Direct link: https://puredsd.ru/Pure.gz 
 
Follow the instruction on the site. In essence: 
 

• Flash the ISO on the SD using Balena etcher or similar, insert the SD in the beaglebone and then 
power the module  

• NOTE: no need to press S2 as mentioned on the website, this is not required just make sure that 
the beaglebone has an active Ethernet cable connected 

• Go to http://pure.local/  In system select SD →eMMC. 
 

2.2. General 
 

• At this point you have hopefully either removed the output relays K1/K2 and added jumpers on 
pins 4-3 and 5-6 or you have installed the IM03TS (note that I have not tried this relay at the time 
of writing). Avoid yourself the trouble going mad because of this ;) 

• Something important to realise is that the MUTE_DSD is logic high when the DSD is not muted 
and logic low when the DSD is muted. So, the LED is only ON when the DSD is NOT muted (i.e. a 
play signal is found). 

 

2.3. PCB Jumpers 
 

Jumper Status Notes: 

JP1 Soldered Powers the 3.3V regulators 

JP2 Soldered Powers U14 (DAC side) 

JP3 User defined Connects the analogue ground to the mounting hole in the 
middle of the board 

JP4 Not soldered For use with Amanero. When using the Beaglebone the 
3.3V_ is provided by a regulator on board of the Beaglebone 

JP5 - Cut trace between pin 2 
and pin 3 
- Link P1 and P2 together 

NOTE: the Pure manual here https://puredsd.ru/ mentions 
the following 

https://puredsd.ru/
https://puredsd.ru/Pure.gz
http://pure.local/
https://puredsd.ru/


Jumper Status Notes: 

 
I ultimately cut the pre-connect JP5 link to P28 (pins 1 and 
2) with a knife blade and connected the MUTE circuit to P27 
(pin 2 and 3). I am confident that P28 might also work but I 
found that P27 was working ok for me. 

JP6 Left Untouched Mute Circuit to reset the shift registers? 

JP7 Does not matter Only relevant for operation with the Amanero 

  

3.8. Configuring HQ Player 
 
There are several Players that could be used to upsample to DSD, see picture below: 
 

 
 
I decided to use HQPlayer. 
 
Files → settings → output 
 

 



• Make sure that Pure Botic is selected as output (i.e. beaglebone board) 

• On the SDM tab there are a lot of settings and these are beyond this memo. However modulator 
set to ASDM(5)7EC – super 512+fs has a better bass that the default value (in my opinion), 
ADSM7ECV3 is also very nice, experiment and decide for yourself 

• Set the Bit rate to x512 (assuming that you have a computer that is capable of handling it) 
 

 

3. DSC3 with the AMANERO Board (no Beaglebone installed) 
 
I only have an original Amanero 384 board so I am not sure how it will work with clones. 
 

3.1. Set-up/Flash the Amanero 
 

• Download the firmware from https://www.amanero.com/combo384_firmware.htm (see 
selection in figure below) 

 

 

• Erase the flash – for these steps it is not required to install the Amanero board installed on the 
DSC3 board (see picture below) 

https://www.amanero.com/combo384_firmware.htm


 

 

 

• Update the firmware for the CPLD, and the CPU. If the system tells you that you need to erase 
the flash when updating the CPU disconnect the module, re-connect it and try to flash the CPU 
again. NOTE: select Slave for the CPLD as the clock signal is provided by the oscillators on board 
of the DSC3 
 

 
 

• Change the value in the title box from 071a to 0a23 (edit the box, otherwise it given an error). 
Configure the settings as follows, remember slave mode as the card needs the clock from the 
DSC3 crystals (see picture below) 



 
 
Note: MCLK/2 is because the DSC on board clock frequencies are double that of the Amanero. 
Pin 1 needs to be configured to select clock 2 and pin 11 is MUTE. 

 

• Install the ASIO drivers on the PC https://www.amanero.com/combo384_firmware.htm (see 
selection in figure below) 

 

 
 

• Open the configurator and select a latency of 15ms (see picture below) 

https://www.amanero.com/combo384_firmware.htm


 

 
 

Note: There is also another driver here https://www.amanero.com/drivers.htm but I have not 
had much luck getting this to work. 

 

3.2. Configuring HQ player 
 
Same as above but this time select the ASIO driver and the appropriate device in HQ player. 
 
 
 
 
 

https://www.amanero.com/drivers.htm


3.3. PCB Jumpers 
 

Jumper Status Notes: 

JP1 Soldered Powers the 3.3V regulators 

JP2 Soldered Powers U14 (DAC side) 

JP3 User defined Connects the analogue ground to the mounting hole in the 
middle of the board 

JP4 Soldered Provides the 3.3V_ from the Amanero 

JP5 - Cut trace between pin 2 
and pin 3 
- Link P1 and P2 together 

NOTE: the Pure manual here https://puredsd.ru/ mentions 
the following 

I ultimately cut the pre-connect JP5 link to P28 (pins 1 and 
2) with a knife blade and connected the MUTE circuit to P27 
(pin 2 and 3). I am confident that P28 might also work but I 
found that P27 was working ok for me. 

JP6 Left as stock Connecting Pins 2-3 together would set MUTE_ to zero 
when the Amanero board is connected to a USB cable (i.e. 
3.3V supply available). Both options are likely equally ok but 
I never tried. 

JP7 Left as stock Only relevant for operation with the Amanero 

 

4. Troubleshooting: 
 

• If no sounds come out of the Board I would trace back and check that all voltages are available 
(including +3.3V_) 

• Check that the clock makes it around the board 

• Check that the MUTE LED lights up when there is a valid signal 

• If still no sound check that data is being sent to the DAC. I would start probing pins 12 and 14 of 
U14 with an oscilloscope (note: use the correct ground reference for the oscilloscope probe i.e. 
analogue ground) 

• Check that “MUTE_SW” is logic “0” 

• If all of this looks good then check is there is a signal across R70/R71 (the I to V resistors). If signal 
is there but not at the output the output relays (if installed) are not working correctly. 

• There might be other troubleshooting steps that you might want to take if everything else fails. 
The advice is to start breaking down the system and verify if each element works to understand 
where the issue lies. 

5. Using the Xing U30 (from the forum, have not tried this myself) 
 
Remove the Crystals from the board, remove the small capacitor as shown in picture below and link 
the pads as described below to put the board in slave mode via hardware. Also read post #2,069 
https://www.diyaudio.com/community/threads/signalyst-dsc1.254935/page-104   

https://puredsd.ru/
https://www.diyaudio.com/community/threads/signalyst-dsc1.254935/page-104


 
 
 

6. Burn-in 
 
The components but especially the crystals need some time to burn in. Please do not listed at this 
DAC critically for the first 24 hours (at least). My DAC has changed sonically during this time. 
 

7. Thanks 
 
Enjoy this beautifully sounding DAC and from a user perspective thanks to all people that 
contributed to development of this device, it is fantastic. 
 
Ivan 


