
 

 

O2 (OBJECTIVE2) HEADPHONE AMPLIFIER 
ILLUSTRATED PCB ASSEMBLY GUIDE 

 
Figure 1. Completed O2 HPA board 

Before starting, make sure you have all the parts 
and tools needed for board assembly. Check 
your part numbers against the parts list at the 
end of this document. Be sure to do this while 
stuffing the board, also.  

 
Figure 2. Parts for O2 HPA assembly 

All parts are available from Mouser. Use our 
Mouser shared project link for easy ordering. 
Many parts allow substitution – check the part 
list for more information. 

The board uses parts of various sizes, and it is 
easier to stuff low and small parts first, before 
mounting large and tall ones. This way, it is 

easier to place small parts that may not be 
readily accessible when large parts are 
mounted, as well as to turn the board over for 
soldering without worrying that some parts fall 
off.  

The component placement is shown in Figure 3 
below (a larger version is attached at the end of 
the document) and is silk screened on the PC 
board itself. 

 
Figure 3. O2 HPA component placement 

Stuff and solder the 1⁄8 watt resistors first. 

If you ordered alternative gain setting resistors 
(R3, R7, R71, R19, R21, R23) and chose to solder 
them down, make sure you have the correct 
values for the gain you want. 

To stuff a resistor, bend a resistor’s leads so that 
they match holes on the board and have sharp 
angles. Insert it in the board, make sure it is flat 
on top, then bend the leads on the underside of 
the board outward at about a 45-degree angle. 



 

 

 
Figure 4. Bend resistor leads 

If you bend them too far apart on the underside, 
it will inhibit the removal of the parts if 
necessary.  

 
Figure 5. Insert into the board, bend the leads outward 

 
Figure 6. Solder and clip leads 

Solder and clip, making sure all solder joints are 
of good electrical connection. Here we use R27 
as an example. 

Repeat with the remaining 1/8 watt resistors. 
You may stuff them one by one, in batches, or 
stuff all first, then turn over the board and 
solder all at once – although the forest of leads 
may make it more difficult. 

 
Figure 7. All 1/8 watt resistors soldered 

Next, stuff 1/4 watt, 1ohm resistors (R10, R11, 
R15, R18) and all diodes, followed by the 1 watt 
resistors (R1, R2).  

Double check the diode direction. The cathode 
side is indicated with a white strip on the board 
and on the part.  

Do not mix D3,D4 with D1,D2,D5,D6 – they look 
identical but are different parts. If in doubt, 
check the lettering on the side of the diodes. 



 

 

 
Figure 8. Larger resistors and diodes 

Place the opamp sockets in the board next. 
Orient them so that the notch on each socket 
looks the same way as on the silk screen – it will 
help avoiding errors later when plugging in 
opamps. Make sure the sockets sit low and flat 
against the board before soldering.  

If you chose to use sockets for gain setting 
resistors, place them at this stage, too. 

 
Figure 9. IC sockets 

Next, place ceramic capacitors. If they have 
straight leads, leave some room (0.05-0.1 in or 
1-2 mm) under the parts so that the leads can 
absorb stress. 

 
Figure 10. Ceramic capacitors 

Next, install 0.22uF film capacitors (C6, C7, C10, 
C15, C17, C18), the LED, switches, followed by 
the power connector. Here, I chose to add pin 
headers for offboard input/output connections. 

Before soldering each of the front panel parts – 
this includes the LED, switches, connectors and 
the potentiometer – check they are aligned to fit 
their respective openings in the front panel 
when the board is inside the enclosure. Make 
sure these parts are not rotated off to either 
side or sitting up off the board as they may not 
fit, and they are very difficult to re-solder 
without damaging the part and/or the board. 

 
Figure 11. Smaller film capacitors, switches, power 
connector 

Then, mount the input and output sockets, if 
using. (If you chose to use panel mount 



 

 

connectors for the desktop version of the amp, 
you will connect them later to the assembled 
board.) 

 
Figure 12. LED and input/output connectors 

Then, place the small MOSFET (Q1), then taller 
capacitors and battery clips. 

For the MOSFET, make sure to orient it correctly 
– the metal tab should be on the same side as 
the thicker white line on the silk screen. Again, 
leave some room (0.05-0.1 in or 1-2 mm) under 
the part. 

Be careful to note the direction of the 
electrolytic caps. On the board, the positive lead 
is indicated with a “+”. On the parts, the positive 
lead is longer, and the negative is indicated with 
a strip on the side of the capacitor. Carefully 
solder in place and clip the leads. 

When soldering the battery clips, make sure the 
clips sit at the right angle to the board and that 
polarity is correct. The larger female terminals 
are installed in the “+” locations to the left 
closest to the edge of the board (these clip onto 
the smaller positive terminals on the 
battery). Look at a 9V battery if in doubt. Make 
sure you get this correct as they’re difficult to 
de-solder.  

 
Figure 13. Larger film caps, electrolytic caps, battery clips, 
small MOSFET 

Place the voltage regulators (U5 and U6), the 
other MOSFET (Q2) and the potentiometer. 

U5, U6 and Q2 are the tallest parts on the 
board. They must be soldered so they’re nearly 
– but not completely – fully down in the holes 
and less than 0.7 in/18 mm high. If they’re taller 
than 0.7 inches the board won’t fit in the B2-080 
case.  

Place Q2, U5, and U6 so that the metal tab is on 
the same side as the thicker white line on the 
silk screen. Do not swap U5 and U6. U5 is 7812, 
U6 is 7912. 

For the potentiometer, there are several 
alternative part numbers. If you use one of the 
15mm shaft versions, you need to cut off the 
small anti-rotation pin on the front of the body 
before you install the pot, or it may interfere 
with the front panel. It’s extremely difficult to 
cut off after the pot is soldered in place. Don’t 
grind or file it as the metal dust could end up 
inside the pot. The 15mm pots go in the set of 6 
holes closest to the edge of the board.  

If you use a 20mm pot, it goes in the other set of 
holes marked “20 mm”. When you have it right 
the end the shaft should be about 5/8 in or 
16mm from the edge of the board. 



 

 

 
Figure 14. Volume control, the other MOSFET, voltage 
regulators 

At this point, you need to test the board. The 
procedure can be found at this link. 

Finally, place opamps into the sockets (you may 
need to carefully bend the leads by pressing the 
sides of the opamps against a flat surface to 
make them fit nicely) and attach the batteries. 
You can put the switch caps on, but wait with 
the potentiometer knob until the board is inside 
the enclosure. 

Congratulations, you just assembled the board! 

 
Figure 15. Fully assembled board



 

 
 



 

 

 



 

 
 


