
MOu^i^OnTAntiiRoBlinqiFor; Boats! 
I am building the Ultrasonic Anti- 

Fouling Unit For Boats from the Sep¬ 
tember & November 2010 issues of 

Silicon Chip and I have two queries 
about it. First, it has tended to blow 
the fuse at start-up on several occa¬ 
sions and I was advised by the staff 

at Jaycar to fit a 5A slow-blow fuse. 
Is that OK? 

Second, my boat only has one bat¬ 
tery and I am concerned about the 
low-voltage cut-out setting of 11.5V. 
If the unit discharges my battery 
down to that point, there is a good 
chance that it might be so discharged 
that it will not start the motor. Can 
I increase the cut-out setting to 12V 
and how do I do that? 

By the way, I do have a solar panel 
and charger on the boat to keep the 
battery topped up. (G, E., via email). 
• There are two ways to increase 

the cut-out voltage to 12V. First, 
simply set trimpot VRl to provide a 
voltage of 5.2V at TP 1. Alternative¬ 

ly, you could change the resistive 
divider whereby the microcontrol¬ 
ler senses the battery voltage. To do 
this, connect a 150kQ resistor across 
the lOkO resistor from pin 5 of IC2 
to ground. This changes the resist¬ 

ance of the lower voltage divider 
from lOkQ to 9.375kD. The lOkO 
resistor to be shunted is located to 
the right of the two 22pF capacitors 
and just below the lOpF capacitor. 

When the battery voltage is 12V, 

the divider provides 3.83V to pin 
5 and this is the switch-off thresh¬ 
old. However, the microcontroller’s 
program does incorporate hystere¬ 
sis whereby the battery voltage will 
need to rise to 12.53V (that’s 4V at 
pin 5) for the anti-fouling circuit to 

start up again. 
Since your boat has a solar panel 

and charger, we would be inclined 
to leave the cut-out voltage as origi¬ 
nally set, since your battery is only 
likely to be discharged to 11.5V dur¬ 
ing a long period where there is lit¬ 
tle output from the solar panel. This 
might be a week or more so if you 
live in sunny climes, it is not likely 
to be a problem. 

On the other hand, if your boat did 
not have a solar power charger and 
was on a swing mooring whereby 
you needed to start the motor eve¬ 

ry fortnight or so to ensure that the 
battery was reasonably charged, in¬ 
creasing the cut-out voltage is pos¬ 
sibly a good strategy. 

Over the years since this project 
was described we have had times 
where there has been a spate of 
readers complaining about the ini¬ 
tial fuse blowing. We cannot iden¬ 
tify the particular reason for this. 
The initial surge current is largely 
due to the low ESR of the specified 
2200pF 25V capacitor. The solution 
suggested by Jaycar is valid: fit a 5 A 
slow-blow fuse. 

supply regulation because ultimate¬ 
ly that is mainly determined by the 
losses in the power transformer and 
rectifier diodes. 

What’s more, since the amplifier is 
going to be driving the Majesties which 
are far more efficient than most other 

loudspeakers, then it should never be 
driven into clipping, unless of course, 
you are driving them to insane levels. 
In that case, clipping in the amplifier 
will he largely academic. 

24V version of Solar 
MPPT Charger wanted 

I read with interest your great article 
on the 120W, 12 V MPPT Solar Charge 
Controller in the February 2016 edi¬ 
tion. What would it take to upgrade 
this charge controller to run off larger 

and higher voltage panels (eg, 37V)? 
The reason for asking is that house 

PV panels can often be obtained very 
cheaply (<$0.50/Wp) and are ideally 
suited to camper trailer or RV applica¬ 

tions. However, they typically operate 
at 30 V (3 7V open circuit). If the design 

is not readily upgradable, would you 
consider a follow-up design for higher 
voltage panels? (R. B., Gilston, Qld.) 
• Thepanelsyoureferto,witha30V 
peak Operating voltage and 37V open- 

circuit voltage, are generally referred 
to as 24V (nominal) panels since they 
are designed to charge 24V batteries, 
which typically have a fully-charged 
voltage of around 28.8 V. Thus the 24V 
version of the MPPT Solar Charger in 
the February and March 2016 issues 

is suitable. 
It is designed to charge a 24V lead- 

acid battery and while doing this the 
PV panel would be typically produc¬ 
ing power at its maximum power 
point (MPP) of around 36V. The MPPT 
charger is suitable for 24V panels up 
to 220W. 

There are inevitably requests for 
a particular charger to be altered for 
higher power ratings. We do tend to 
upgrade these projects in time with 
extra power capabilities based on 
reader requests, depending on their 

economic validity. 

Old flasher circuit 
could be updated 

Is there a modern equivalent of a 
neon relaxation oscillator? Check out 

this ancient circuit: www.spoilsport- 
motors.com/Eico%20Electronic%20 

Mystifier%20kit%20from%206th%20 
grade.pdf 

It has six neon relaxation oscilla¬ 
tors which can be arranged to form 
interesting random light patterns. Do 
you reckon it could be updated using 
LEDs and somewhat smaller compo¬ 
nents? The copyright expired a while 
back, I think. 

I wonder if zener diodes could be 
used to simulate the breakdown volt¬ 
age of a neon lamp? (D. F., via email). 
• The circuit requires neon discharge 
lamps in order to produce relaxation 
oscillators. Zener diodes do not have 

the necessary breakover/negative re¬ 
sistance characteristic and so they 

cannot provide the effect. 
The only 2-terminal solid state de¬ 

vice which has a similar breakover ef¬ 
fect to a neon is a Diac and it would be 
feasible to produce a roughly equiva¬ 
lent relaxation oscillator circuit with 

sets of four components: a resistor, ca¬ 
pacitor, Diac and a LED in series. But 
you would need a DC supply of 45V 
or thereabouts. In making such a cir¬ 
cuit, you would have to ensure that the 
peak breakover current of the Diac did 
not blow the LED. 

However, there is little point in 
building a Diac/LED relaxation oscil¬ 
lator, since flashing LEDs have long 
been available and they will run from 
a much lower voltage. 

SIDAC-based 
CDI module 

I am writing in regards to an item 
in Ask Silicon Chip (April 2016) on 
how a CDI module works. I think that 
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