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COURTIESTOWN MARINE PIC/ TC4428 DESULPHATOR 

Parts List 
 
R1 & R12  680R (Bl Gy Br or Bl Gy B B Br)   2off                          
R2  1k (Br B R)     1off                          
R3 & R7  3k9 (O W R or O W B Br Br)    2off                          
R4, R5  2k (R B R or R B B Br Br)    2off                      
R6  8k2 (Gy R R)     1off                          
R8  1k8 (Br Gy R)     1off                          
R9 & R10  39k (O W O)     2off                          
R11  1k5 (Br Gn R)     1off 
R13  4k7 (Y P R)     1off                          
R14 & R15 100R (Br B Br)     2off   
 
TR1  47k thermistor (orange with clear band)   1off                        
                                                 
C1, C2, C5 & C6 0.1uF      4off                         
C3  100uF      1off               
C4  1000uF/ 50V     1off               
C7  10uF       1off 
 
               
D1  6V2 zener (marked 6V2 or 1N5234B – Strip marked in black) 1off                                            
D2  5V1 zener (marked 5V1 or 1N5231B – Strip marked in red) 1off                                            
D3 & D4  BYW29/ FES16     2off                                              
D5  15V zener      1off 
                                           
Q1  IRF9640      1off 
 
IC1  PIC12F683     1off                                    
IC2  TC4428      1off 
DIL08  8 pin DIL socket     2off 
 
L1  220uH (marked 221L)    1off 
L2  1000uH (marked 102L)    1off 
                              
LED1  5mm Green LED     1off 
LED2  5mm Red LED     1off 
 
KK2  FK218-1 heatsink     1off 
  Resettable Fuse (Flat square device marked BRX185 83628) 1 off 
3mm bolt  Fix D4 to heatsink     1off 
3mm nut  Fix D4 to heatsink     1off 
4mm bolt  Output posts     2off 
4mm nut  Output posts     4off 
4mm washer Output posts     4off 
 
PCB        1off 
 
Resistor Colour Codes 

 B – black, Br – brown, Gy – Grey, O – orange, P – purple, R – red, Y – yellow, Bl – blue, Gn – green, W - white 
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Assembly Instructions 

1. Check all component parts as listed above are present. We’re assuming you have a reasonable level of 

electronic competence in having purchased this kit, please make sure you correctly identify each part. 

2. Carefully remove both the PIC and TC4428 MOSFET driver from the 8-pin DIL sockets they are shipped 

in and put them somewhere safe. 

3. Our preferred method of attaching cables is by direct soldering to the PCB as this is the most electrically 

‘sound’ way of doing it. Our standard output cable is 10AWG multistrand, we would recommend you go 

for the very largest cable you can get a hold of. 

Alternatively you can drill out the two 3.3mm holes marked +ve and –ve to 4mm and insert one of the 

4mm brass bolts into each and secure tightly with a single nut.  

 You then need to solder the brass head to the PCB – this will take a fair amount of heat but the solder will 

flow eventually. Allow the board to cool down on completion!! The solder ensures a good solid electrical 

connection. 

4. Then attach the two washers and remaining nut to each of the bolts – makes sure you don’t lose them. 

One word of caution these output terminals are somewhat close together so take appropriate precautions 

if using this method of attachment. 

5. Components can then be inserted in size order as is common with most electronic kits, however leave L2 

out for now and do not insert the PIC yet either. Please note the holes for L1 & L2 are a tight fit and 

normally the inductors will fit, however on some inductors the leads have not been cut cleanly by the 

manufacturer. If the inductor will not readily fit the holes then lightly file the ends of the leads. 
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6. D3 should be loosely attached to its heatsink (after applying heatsink paste) and then soldered to the 

board.  The bolt can be tightened once the component is soldered to the board. 

7. Our personal preference as regards fitting the thermistor is to have it stuck up in the air rather than close 

mounted to the PCB, this allows it to better absorb the ambient heat. It may be prudent to sleeve the legs 

in this case. 

8. You will need to bend the legs of the resettable fuse to fit across the FUSE position on the PCB. 

9. Unlike its predecessor this desulphator doesn’t have any user adjustment, the trimmer has been replaced 

by the voltage divider network of R11/ R12. The end user can experiment with these values if they wish 

but those used have been deliberately chosen. 

10. Thoroughly check the underside of the board prior to connecting up to carry out any testing to ensure no 

soldering errors. 

11. I do not know what level of equipment you will have, I’m assuming a minimum of a DMM. 

12. With L2 NOT soldered to the PCB and the PIC NOT INSERTED connect the device to a 12V battery.  

 For testing purposes any old bit of wire will do but I would recommend using at least 12 or 10AWG multi-

strand cable with soldered ring terminal connections for the device when functioning with batteries. 

You should see the red LED light up briefly and then slowly go dim, this is C4 charging up and is nothing 

to worry about. 

13. Check you have circa 5.1V across D2 and 6.2V across D1. Then check you have 6.4V at pin 1 of the IC 

socket and 1.27V at pin 8. This shows voltage is flowing where it should in the circuit. 

14. Assuming this bit is OK then if you have an oscilloscope connect the probe to the gate (and the earth to 

the negative supply) of Q1 (or use the end of R9 nearest Q1 as it is easier to access) and with a jumper 

wire carefully make a connection from pin 1 to pin 2 of the PIC IC socket and you should see the 

MOSFET go on. You will also see this with a DMM if you don’t have a scope. You should see the 

indicated voltage drop to around 1.4V as the MOSFET switches. 

 This bit shows the MOSFET driver circuitry is OK. 

15. Time to get brave now. Solder L2 in to the PCB and then insert the PIC. 

16. Re-connect the power. After about 2 seconds the green LED should illuminate and then after a further 3 

seconds the red LED should also illuminate and the device should ‘burst into life’ very audibly. 

17. To test the thermistor overheat you’ll need a heat shrink gun (or a hair drier), either, used carefully, will 

cause the device to cut-out and the red LED to flash. Once the thermistor has cooled again the device will 

just resume pulsing. 

If you have any comments regarding these instructions then please feel free to contact us at 
enquiries@courtiestown.co.uk  
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