
An Electronic DC load 
 

It has always been in my mind that I build a dc load, myself being a home brewer and an old timer 

now being 54 years old at last I decided to build one.  I am not so good in electronics but manage 

with some help at times.  I searched the net and found quite a few and finally I decided to choose 

the one o f pau lo renato .co m.  ( ht tp: / /pau lo renato .co m/ joo mla / index.php?

option=com_content&view=article&id=91:constant-current-load&catid=4:projects&Itemid=4) 

 I chose this one particularly as I wanted a dc load capable of 10 amperes if needed, although the 

one illustrated there was only capable for 7amps but with some tweaking and a suitable load      

resistor it could be achieved.   

 

Preparing Material 

First of all I saw what I had in the trash bin and found a piece of monochrome wire from an old 

wire wound resistor which was used as a dropper resistor for an old lift motor.  This happened to 

be around 1.5mm thick and of low resistance, I also found a small meter with current and voltage 

which was purchased from e-bay and was rather cheap, a transformer from an old AC Pcb which 

had a double winding on the secondary.  The CPU heatsink and fan from an old computer. And 

finally a pair of terminal posts for the input.  The box from an old atx computer power supply. The 

rest apart form a few other components I had to purchase them from my local electronics store. 

 

The PCB. 

This was designed by myself and done with Microsoft publisher which was rather a slow task and 

a lot of thinking how to place all the components and associated tracks.  I tried to look up for a 

program but for me they are rather complicated so I settled for the first option as the circuit is not a 

complicated one. The Pcb option was chosen to minimize as much as possible stray capacitance 

and as one can see from the circuit it has a lot of decoupling here and there to reduce oscillation as 

much as possible.  If preferred one can always use a perforated board but I think things will not be 

so pretty :) 

 

The schematic is a strait forward one which for the load itself only one of the four op-amps are 

really needed but as one can see the other spare three which are left in the LM324 chip where used 

for a buffer stage, thermal overload protection and fan control.  The latter eliminated un-necessary 

noise while using light loads.  Here in the schematic the power supplies are arranged so that I have 

a 10volt regulated output for the operation of the circuit itself and  the other is left with a floating 

voltage of around 10 to 15volts which will supply the meter.  The meter I used can work with  

voltages from 4.5 to 30 volts dc so I did not bother a lot about its power supply as it is in it’s  

working range. If a different meter is used and needs a stabilized voltage one can arrange it with 

the existing circuit on the pcb and incorporate a small regulator like the 78L05 for example. 

 

 
The heatsink 

The heatsink chosen was a small but dense one of which has a lot of   

dissipation and a lot of fins close to each other. The mosfets are 

mounted in its centre which had a copper sheet for better distribution I 

don’t know the specs of this heatsink but proved good with a 10 amp 

load.  The   reason I chose this heatsink is because it fits exactly in the 

ATX power supply box and leaves me with a neater finished product as 

there is ample space left for the PCB and transformer etc.  The idea was  

sought from a previous article about converting an atx power supply by 

Roberto Chirio. Otherwise I had to opt with an external heatsink which 

makes the project more bulky and ugly. The picture on the right shows 

the adoption of the cpu heatsink and fan arrangement for dc load 

(Roberto Chirio) 



 

The power resistor 

My first option was a piece of     

monochrome wire for the resistor, this 

proved to be good and can sustain a 

lot of current.  Tests had shown that 

the mosfets where not sharing equally 

the power and due to this I smoked a 

couple of mosfets. I always learn my 

lessons the hard way.  

 

The power mosfets. 

The power mosfets I used are 

IRF1405 of which I used two.  These 

mosfets are capable of 169amp drain 

current but due to the package being 

TO220 limits it to 75amp.  The total 

power of these mosfets is 300watts each 

at ambient temperature. This shows I have more than enough being a total power dissipation of 

600watts. The maximum voltage of these mosfets is 55volts so I guess the maximum input voltage 

for my DC load will be no more than 40 volts maximum. I limit the total power to  a safe margin 

of around 200 watts and will only load at 7 amps at 30 volts. This was my first taught about    

wattage and so on but tests have resulted  that even at 10 volts and with a current of around 3 amps 

the heat dissipation and the junction temperature flew up and to tame things as much as I could I 

removed the insulation from the transistor tabs so that I will have direct contact with the heatsink, 

however I also noticed that one of the transistors got hotter than the other and it seems that the 

gain of the mosfets and maybe the internal resistance differ a little from one device to another 

hence one of them seems to work harder than the other.  One has to keep in mind that due to    

having a smaller load resistor 0.1 ohm which is one tenth of the original design of  Dave Jones of 

which he used 1 ohm.  The power dissipation has transferred itself  now from the load resistor to 

the mosfets.  However a compromise has to be suited here and I decided to add another 2 mosfets 

to the heatsink hence dividing the load as much as possible.  This was not possible due to lack of 

space on the heatsink.  This brought me again to some metal bashing and drilling and tapping 

treads.  Now I made an external die out of 6mm thick aluminum which can house the 4 mosfets 

and this was bolted to the middle of the heatsink with three mounting screws being countersunk 

not to interfere with the mosfets. When operating mosfets in the linear mode paralleling of mosfets 

is not so easy anymore and current sharing is rather critical.  I was reading on the topic on some 

blog and somebody said that as the temperature of the junction goes higher the internal resistance     

increases hence this will balance the load of the mosfets, not so true in my case.   

 

The final arrangement 

The final arrangement was with four resistors being 

0.39 ohms 5watts.  Each resistor was to be soldered 

to the source of each fet thus bringing a total of  

0.0975 ohms which it very close to the desired       

0.1 ohm.  These resistors where sandwiched and 

clamped on a piece of thick aluminum to aid heat 

dissipation at high currents.  Tests have shown that 

now the fets had adequate current sharing,             

(not perfect either) also having 4 fets the current    

distribution was spread and the fets worked happier 

at least with more or less equal junction temperature 

The first heatsink arrangement with 2 transistors bolted in the 

middle. The thermistor can be seen clamped on top 



Figure 1 shows the main pcb with components ready to be 

installed.  Figure 2 shows progress during installation and 

also shows the large wire wound resistor made from mono-

chrome wire, this however is now replaced with four 0.39 

ohm resistors shown in figure 3. 
 

However when tests where carried out and as I 

tried to calibrate the ampere meter another    

problem came up as the meter was loosing track 

when I varied the current and however I tried to 

set it and became impossible to calibrate it           

satisfactorily.  When I checked again due to the 

minor differences in the fets although with    

separate resistors the current sharing differed a 

little bit from one fet to the other and hence the 

current reading error as this was taken only from 

one source point form one fet. To remedy this     

problem I soldered a 47 ohm resistor to each 

source and jointed the other ends together to  

sample the average current and resulted in a much 

better reading, calibration of the ampere meter 

however came very reasonable and close to what 

it should read.  One other problem I encountered 

was that when the fan came on the amp meter  

became erratic and tests shown that there was 

some kind of interference with the op amp and this disturbed the reading. Well I tried all sorts of 

things like feeding the fan motor from the un-regulated end through a small 12v relay to isolate as 

Figure 2 

 

Figure 1 

Figure 3 

with less heat.  The Thermistor was directly 

bolted to the centre of the fets thus getting a 

more accurate average temperature.  If one 

wants to elaborate more and have a closer     

current share on the mosfets the schematic    

diagram on top shows how it can be done 

with the aid of an op-amp tied to each fet thus 

this will control the current individually on 

each fet and ensures equal current sharing.  In 

my case I did not bother as though not perfect 

I was satisfied with the result. 



 much as possible, I also added a ferrite ring which I 

wound a few turns to the fan supply leads and also 

adding decoupling caps but it was all in vein.      

However if a transformer with a double winding of 

15volts on the secondary would have cured the   

problem. The supplies will feed the meter and fan on 

one winding and leaving the other winding for    

powering the pcb only.  A relay will be included to 

isolate TR2 from the fan supply.  Well I worked with 

what I had available and learned to live with this 

problem. The fan only comes on occasionally with 

medium loads say at 5amps at 12volts and the on   

period is brief, say around 20 seconds. A toggle 

switch (S1) is incorporated in the circuit which     

selects  between set and read.  This was found very 

helpful and the load can be set to the required load 

current prior to switching on. VR1 sets the current 

meter while VR2 sets the temperature where the fan 

motor operates. 

 

Conclusion  

When everything was calibrated and wires tied and arranged, the lid was closed a trial run with my 

switching variable power supply was done. The  project came satisfactory and worked like a 

charm.  The resolution of the meter is 10mA and setting was adequate with the fine setting        

potentiometer. Tracking of the ampere meter was near perfect compared with my digital multi  

meter hooked in series with the supply and electronic load.  The maximum adjustment climbed up 

to 10.3 Amps.  The total power dissipation of my load is around 200 watts and when the heatsink 

temperature rises to 50°C the fan comes on.  If the cooling of the fan does not suffice at around 

200 watts of power and the heatsink temperature rises to 70°C, the overload protection works    

occasionally switching off the load, and the Led in the front panel indicates. The load comes on 

again when the heatsink cools to around 60°C.  This feature proves to be good and saves the fets 

from over temperature.  I believe the fets can handle a bit more power but this all depends on the 

heatsink and good heat transfer with it. It is recommend that no insulating material is to be inserted 

between the heatsink and transistors. Heatsink compound is a must here as well as this will       

enhance better heat transfer.  If however isolation is required one can always isolate the heatsink 

instead.  The load resistors sandwiched between the thick aluminum and copper sheet proved to be 

satisfactory and they only came warm to touch after 5 minutes at full load.  The heatsink of the 

transistors however was rather hot to touch at full load.  I am very pleased how the project  came 

out and performed.  It was fun to build and I learnt a lot of things while building this electronic 

load especially in enhancing current sharing and dealing with mosfets in linear mode. 

 

The photo on the left 

shows the load in  

action loading my 

power supply at 6 

amperes 140 watts. 

One can see a small 

voltage drop in the 

connecting leads.    A 

close up view of the 

finished project in 

the right photo. 

Figure 4 shows the heatsink arrangement with the 

four mosfets attached.  Decoupling capacitors      

attached to each fet from source to gate, also the 

green wire is feeding the gate resistor array.  The 

blue wire is sensing the source voltage on the first 
fet. This was later changed as described earlier. 

Figure 4 
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Figure 1 shows the Pcb in reverse side as this was intended to be made at home using the glossy  

paper and the iron method for transferring on the copper clad, one can always flip the diagram 

for the right direction if needed. I also included an option for a normal preset for the meter    

calibration instead of the multi turn one, however tweaking a normal preset brings setting rather 

difficult.  Figure 2 shows the component layout. However the pcb is prepared for only 2      

mosfets but the schematic diagram shows how to assemble 4 mosfets in parallel. In the latter 

case one of the 470 gate resistor is removed and a bridge wire inserted instead, taking only one 

lead to feed the power mosfets. 

 

The load resistor must be decided according to the  number of mosfets used.  If for example you 

are using 2 then you need  2x 0.22 ohm = 0.11 if you use 3 then 3 x 0.33 ohm = 0.11 ohm etc. I 

opted for this method so that I will enhance better current sharing. 



   ITEM  COMPONENT                      QTY               

 

BR1/2             Round 1 amp bridge rectifier    2 

C1  2200 UF X 25 V0LTS    1 

C2/3/4/5/6/8 100nF DISC CERAMIC    6 
C7  1000UF X 16VOLTS    1 

C9 /10  100UF X 16 volts     2 

R1  1M ohm 1/4 watt     1 

R2  82 K ohm      1 

R3  1 K ohm      2 

R4 /5  470 ohm      2 

R6  1.8 K ohm      1 

R7  47 K ohm      1 

R8  15K ohm      1 

R9 /10  12K ohm      2 

R11  150K ohm      1 

VR1  1K ohm multi turn preset    1 
VR2  10K ohm miniature horiz preset   1 

Thermistor 10K ohm NTC     1 

Pot 1  100 K ohm linear potentiometer   1 

Pot 2  10K ohm linear potentiometer   1 

TR1/2  BS170 N-channel mosfet 500ma      2 

IC 1  7810   10v voltage regulator    1 

IC 2  LM 324 op amp dil     1 

D1  1N4OO2 Diode     1 

LED 5mm red       1 

Bezel   For Led (chrome)     1 

Switch  miniature toggle switch SPDT   1 
Pcb socket 2 pin (fan, meter, therm, Led)   4 

Pcb socket 4 pin (AC inlet)     1 

Pcb socket 3 pin (Set read switch)    1 

Meter  voltage and current meter 0-100v   1 

  Dc current as per setting 0-100amp  1 

  Instead of a 75millivolts shunt  

Transformer  5VA dual secondary 14v and 10v     1 

Heatsink   Old cpu heatsink    1 

Fan   axial fan 80mm X 0.18 amp 12vdc  1 

Load resistor  0.1 ohm  20watts see text    1 

Power Mosfets  IRF 1405 (300 watts each)   4 

Box  Old atx psu  with switch and    1 
  mains input socket  

Feet for box round rubber feet 20mm X 8mm   4 

  

The top photo shows the heatsink ready to be 

installed complete with the source sampling 

resistors and also the load resistors. The next 

two photos shows the Load during assembly 

and a back view showing the fan inlet, mains 

input socket and the power switch. The bottom 

photo shows the Electronic DC Load at around 

a 100watt load 

 

   END 

 

Any queries about this project my e-mail   

contact is silviodeleo@gmail.com 


