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Lets us explain firstly the title. S.E.C.A. Single Ended Class A, and a K.I.S.S. design well 
lets us say Keep It Simply Stupid, needless to say this is not a derogative remark but a 
remark to say something that we as designers just make complex adjustments to solve a 
problem by the original design and add on fixes to solve the error. This I have known for year 
as the Harrison Effect, Now John Harrison was a very famous clock maker who kept adding 
things to solve problems caused by his original designs, a very clever lad he did solve the 
Longitude problem in naval travel. 

The Basic amp does not have a regulated power supply that will be in part 2 and it is much 
more difficult to build, but after you have made part one I feel most of us could do part 2. 
And the power supply complete PCB can be purchased completed and tested for the faint of 
heart. 

So let explain the basics I have decided to keep this as a no technical description and for 
those who are technical minded and thus could design one of their own please do. 

The circuit is very simple (KISS) the basic amp is only three transistors with a current 
dumping FET in the amp, the FET is driven as a Source follower.  

The FET is also very big and chunky and may seem tiny bit over engineered. 

The driver stage to the FET is running in SECA mode using a very high speed PNP transistor 
typically with a 75MHz bandwidth, this has been proved many time by me to be the best for 
the job. 

The main Amp circuit below:- 

 

PC1 is the input connector the input impedance is about 10Kῼ, this may seem low as most 
amp are 47Kῼ - 100Kῼ I have chosen this as most pre-amp can happily drive 600ῼ with 
ease, but if you unplug these amps from the pre it is often a big plop. Also some cables can 
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ring into high impedance and this ruin the sound. So I like 10Kῼ and the noise on this low 
impedance is also reduced. 

C5 is a DC block capacitor do not remove to make this amp DC coupled it will follow a DC 
input for example of 10mV and swing the output to 2.2V this will not be good for your 
speakers. The early designs of SECA amps were either transformer coupled or had a large 
DC blocking capacitor in the output stage this limits the frequency response and phase angle 
relationship with different frequencies i.e. timing. 

R14 and C6 is a high frequency filter to help to stop radio signal interference from Taxi and 
digital lies equipment. 

Q5 and Q 6 make up the differential or long tailed pair input stage, Q7 and Q8 provide a 
constant current for this pair of transistor their current is set to about 1mA. PR1 is the DC 
offset adjustment control and we will explain the set up procedure later for this when we test 
your amp. 

Q2 this transistor type BD140 is a PNP and is the driver to the FET output device it is biased 
into Class A and the constant current for this is done with Q3 and Q4 and is set for about 
13mA,and it may get warm, dissipating in static mode about 250mW. So a small heatsink 
will help there to keep it cool, also the transistor Q3 BD139 will need a small heatsink. 

C7 which is connected between the Base and the Collector of Q2 will increase the stability of 
the amp and damp the maximum frequency it can work at. 

R1 is used to firstly limit the current into the FET Q1 gate capacitance and it will also help 
with that pesky high frequency stability problems that can occur under dynamic modes. 

OK now to the load for our FET driving into A Class , Q9 is a TIP142 Darlington transistor it 
will have a saturation or minimum voltage across it about 1.4V, to drive it as close as 
possible to the negative power rail we use a precision op-amp as a controller for the constant 
current, we set this using PR2. See table below. 

Load	  
Power	  
RMS	   I	  Load	  rms	  

I	  
Constant	   Heat	  Q2	   Heat	  Q9	   Tot	  Q2	  +Q9	   Power	  +	   Power	  -‐	  

8	   10	   1.57	   1.82	   32.27	   32.27	   64.54	   17.78	   17.78	  
8	   15	   1.92	   2.17	   44.75	   44.75	   89.49	   20.65	   20.65	  
8	   20	   2.21	   2.46	   56.84	   56.84	   113.67	   23.07	   23.07	  
4	   10	   2.21	   2.46	   34.58	   34.58	   69.15	   14.04	   14.04	  
4	   15	   2.71	   2.96	   47.57	   47.57	   95.14	   16.07	   16.07	  
4	   20	   3.13	   3.38	   60.10	   60.10	   120.19	   17.78	   17.78	  

 

So with this rough guide we can see the heat sink need to be big, note this is also only one 
channel, so you will need two large heatsink. Later we will see the case including heatsink I 
will recommend. 
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Please also note SECA amps do not double power into loads as you half the load impedance, 
not like Push-Pull designs. 

But the distortion and full sound you will get will make other amps at the price sound weak. 

The reference voltage for the constant current supply for the FET is set up using a 3mm 
Green LED, reason it is cheap and it is lower noise than a Red LED and reference 
diode/zener can cost more than a good FET. 

So to have 2 Amps in the out we need to set a voltage of 0.2V across R11 as you will see this 
will give us close to 16W out. 

Below is the basic simple PSU design. 
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The circuit is very basic and at 2 Amps the ripple will be about 0.6VRMS. 

In push-pull designs this would not be a problem and in the TOCA we used 90,000uF not 
33,000uf . But the idle current was much higher 5 Amps and about 0.9VRMS and a faint 
ripple hum could just be heard, on the Iridium a regulated power supply reduced the ripple to 
a about 10mV, much better. We will see that and then add on PSU later. 

 

Now if you plan to build this here are a few things you will need. 

1) Solid nerves. 

2) A patient partner. 

3) A Digital Voltmeter, with an Ohm, and Voltage range, not to expensive try Maplin. 

4) Fine tip soldering irons with interchangeable tips see Maplin.   

5) Lead Free Solder yep Maplins again. 

6) Side cutter small. 

7) Pliers small. 

8) Twitter fine tip. 

9) Small screw drivers. 

 And as we move on I will give a list of a few odd tools to beg or borrow. 

Well have fun kits will be available soon. 

 

Best Col 


