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Higher current Battery 
Charge Controller

Your December 2019 Clever Bat-
tery Charge Controller is almost what 

I wanted, but not quite, as I need to 
be able to handle at least 30A for my 
system.

I wonder if it would be possible to 
beef up the current path through the 
device using heavy wires soldered 
to the appropriate PCB tracks, heav-
ier connection bolts and a 3AG fuse, 
plus the addition of multiple Mosfets 
to share the current, mounted on a 
heatsink.

If I modify your design in this way, 
will it handle up to 50A, or do I need 
a more elaborate method? One par-
ticular concern is whether the driver 
used has sufficient capacity to drive 
multiple Mosfets. If not, would you 
consider a follow-up article for people 
like myself who need to control higher 
currents? (D. T., Yallourn North, Vic)
• Unfortunately, it isn’t as simple as 
that. The IRF1405 Mosfet can handle 
much more than the 10A rating we 
have given; it is the slow switch-on 
speed (and thus long partial conduc-
tion time) which limits the perfor-
mance of the circuit. Adding more 
Mosfets in parallel would only make 
that worse as the Si8751 driver would 
have a larger capacitance to drive, 
making it even slower.

We will consider designing an up-
rated version using a higher-speed 
Mosfet driver and possibly multiple 
Mosfets in future. It will definitely 
need wider tracks, bigger connectors 
and a higher-rated fuse.

LCD screen brightness 
control problem

I built your Micromite-based GPS-
synched Frequency Reference (Octo-
ber & November 2018; siliconchip.
com.au/Series/326). When I got it go-
ing, the orientation of the LCD Screen 
was incorrect for the program set up. 
You kindly replaced it with one with 
the correct orientation.

Unfortunately, with this new 
screen, manual backlight adjustment 
only gets to a very low brightness. I 
cannot read the screen if I have my 
workshop bench lights turned on, for 
example. I need to turn them off and 
only have low light in the room. This 
did not happen with the original, ro-
tated screen.

I am wondering if there is some 
simple fix to overcome this. I haven’t 
any data on the device, so I am a bit 
unwilling to start trying things with-
out first checking with you. (I. P., Lo-
ganholme, Qld)
• It seems that some otherwise iden-
tical-looking LCD screens use a differ-
ent method for backlight control. One 
of our other readers wrote in to say:

I’m absolutely delighted with my 
Micromite BackPack V3 and Tim Bly-
thman’s CFUNCTION software driv-
ers for the ILI9488 colour touchscreen 
display.

However, I discovered a small prob-
lem with manual dimming of the dis-

I have purchased all the parts 
to build the Majestic speakers fea-
tured in the June 2014 issue of Sili-
con chip. I would like to re-use a 
good pair of 16in woofers from a 
set of Kenwood KL-777D speakers 
which I have in my possession. You 
can view their specifications here: 
siliconchip.com.au/link/ab0l

What changes would I need to 
make to use these? (M. T., Naraco-
orte, SA)
• Allan Linton-Smith responds: the 
KL-777Ds are a classic and desirable 
vintage five-way speaker, as long as 
the drivers are not damaged and the 
woofers don’t rub or buzz.

Unfortunately, the Kenwood 
woofer specs don’t include Thick 
or Small parameters, probably be-
cause they had not been invented 

then. Hence, it is difficult to know 
what modifications (if any) would 
need to be made to the Majestics.

They do mention that the sensitiv-
ity is 98dB, but that may have been 
for one of the other five drivers in 
the enclosure. They also give a fre-
quency response from 22Hz-22kHz, 
but that was in 1970 before truth in 
advertising – if you get my drift!

From experience, I would say that 
most Alnico woofers from that pe-
riod were only capable of handling 
40-65W RMS, but were designed for 
good bass and sensitivity. Amplifi-
ers were very weak in those days! 
10W RMS was considered powerful 
for a hifi amp. So the woofers usu-
ally had a high VAS and a high QTS. 
Therefore, these woofers may work 
better in a sealed enclosure.

Building the Majestic Speakers with 16-inch woofers
If building these speakers as sug-

gested, I suggest a listening test: 
block off the port with a temporary 
plug and listen with and without 
the plug, to see which way sounds 
better.

From the photos, it looks like the 
KL-777D enclosure was smaller than 
that of the Majestic. I think it used 
a rear-firing port, as there is no port 
visible on the front.

The main negative in using these 
drivers is that they are slightly big-
ger than our recommended woofers, 
with an overall diameter of 405mm 
compared to 385mm, so will require 
a bigger cutout. If they fail (very 
possible after 40 years of service), it 
may be difficult to replace them with 
the slightly smaller modern drivers 
given the larger hole.
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There is only one difference between 
the two boards; one board has the 
MCP120 fitted (IC2), which connects 
to the micro’s MCLR pin, also used for 
programming. I wonder if this is the 
reason why programming failed and 
if anyone else has had this problem.

I may need to remove the MCP120 
IC or feed in +3.3V power externally to 
successfully reflash this second board. 
(R. S., Epping, Vic)
• It seems possible that the MCP120 
could interfere with programming if 
you are supplying power from the 
PICkit. That’s because the PICKit’s 
power supply is relatively weak and 
the Explore 100 board can draw quite 
a bit of current, so we would expect 
there to be some voltage sag on the 
+3.3V supply. If it sags enough, it could 
trigger the MCP120 to pull MCLR low, 
which could interfere with program-
ming.

Try powering the Explore 100 from 
USB with JP1 fitted, or via CON1, de-
pending on whatever is easier. That 
should solve the sag problem. You 
should turn off the option to pow-
er the target device from the PICkit 
while you are providing power from 
elsewhere, although it’s unlikely to 
cause any real problems if you forget 
to do that.

Charging caravan 
batteries

I have two 105Ah deep cycle batter-
ies in my caravan which are charged 
by an onboard 230V AC/12V DC three-
stage charger, connected from the tow 
vehicle alternator via an Anderson 
plug. These batteries power the van 
electricals, fridge etc as well as a 2000W 
inverter I use for the microwave occa-
sionally while off-road.

The charging rate for these batteries 
is slow; they take many hours to re-
charge while driving. I strongly suspect 
a voltage drop as the cause of the delay. 
I vaguely remember a booster charging 
circuit published by Silicon chip but 
cannot find any reference to it. Fail-
ing that, would it be possible to beef 
up your SC 12V 100W Inverter project 
from May 2011 (siliconchip.com.au/
Article/1009) to a 200W version?

I note the low-end boost output of 
that project is 7A @ 15V. A 15V, 15A 
version might be just the ticket to boost 
the charging rate in my application. I 
can see R1 would probably need re-
ducing to 0.02W while all the other 

bench and measure the spark energy 
under load. (N. S., East Lismore, NSW)
• We published a Spark Energy Meter 
in our February and March 2015 issues 
(siliconchip.com.au/Series/283). You 
may also find the AC EHT Probe for 
Ignition Systems described in this is-
sue useful (starting on page 90). Or the 
High Energy Ignition System (Nov-Dec 
2012; siliconchip.com.au/Series/18), 
which has a spark test feature.

Confusion over SMD 
PIC32 orientation

I purchased an Explore 100 PCB 
and programmed PIC32 from you, but 
when I went to solder in the PIC32 IC, 
I was stumped. The article says to line 
up the dimple on the IC with the pin 
1 mark on the PCB. But my IC has two 
dimples, one on opposite corners, one 
larger than the other. Which one do I 
go by? (T. V., Burpengary, Qld)
• We’ve found this to be a pretty com-
mon occurrence on the Microchip 
PICs we purchase. The only reason 
we can think of that they would add 
a second dimple is to aid with auto-
mated assembly, but the data sheet for 
the PIC32MX470F512L doesn’t show 
a second dimple on the package, nor 
was there one on the chip used to build 
our prototype.

The data sheet does show that the 
pin 1 dimple is in the lower left-hand 
corner when the chip is orientated so 
that you can read the text printed on it. 
Most of the time the pin 1 indicator is 
the smaller dimple, but we’ve had one 
less common surface-mount PIC where 
it was the larger one. In your case with 
the PIC32MX470, it will most likely be 
the smaller dimple.

Upgrading Explore 100 
firmware

I built a couple of Explore 100 mod-
ules a couple of years ago, and they are 
working well, but the other day I saw 
there was an updated firmware im-
age available for the Micromite Plus 
(v5.05.02).

So I thought I would bring it up to 
date, as I do with all my BackPacks. I 
used my PICKit 3, and it was a breeze 
on the first Explore 100 module; I 
didn’t run into any problems.

But when I went to reflash the sec-
ond Explore 100 module, it could not 
get the chip ID. I am supplying the 
boards power from the PICKit.

play. I tend to use manual dimming 
because I like to save one control pin, 
and display dimming is pretty much 
set-and-forget for me.

It appears that the LED “A” pin on 
the display (pin 8 on the 14-pin head-
er) is a voltage control on the latest dis-
play I purchased, rather than current 
control on the two previous displays 
I used (one from AliExpress and the 
other supplied in a Silicon chip kit, 
which seemed to be identical).

The problem is easily resolved by 
replacing the 100W pot (VR1) with a 
10kW or 20kW pot, and connecting the 
free end to ground.

Generating sidereal 
time pulses

Is to possible to generate a signal at 
the sidereal time frequency (just over 
1Hz) with a Maximite? If so, how? (R. 
M., Melville, WA)
• Yes, it is possible, but the calcula-
tions are a bit involved. You would 
need to ensure the Maximite had an 
accurate oscillator, then use one of its 
timers and some fairly complex calcu-
lations to generate the pulses.

It would probably be easier to sim-
ply build the circuit we presented in 
the Circuit Notebook section of the 
November 2015 issue (siliconchip.
com.au/Article/9400), which uses a 
PIC16F628A and a GPS receiver. The 
software for that project is available for 
download from our website.

Automotive coil tester 
wanted

For a while now, most cars have 
used dedicated ignition coils to fire 
their respective spark plugs. Thus a 
four-cylinder car will have four in-
dividual coils, a six-cylinder car will 
have six coils etc. These coils are sim-
ple units but run at extremely high en-
ergies, and can be dangerous or even 
lethal to the unwary.

In tracking down problems such as 
misfires, I have found that the average 
mechanic will simply replace one or 
all coils as a matter of course; an ex-
pensive and wasteful practice. I guess 
this is fair enough because most of the 
spark testers on the market are decid-
edly crude and require both extensive 
experience and extreme caution to use.

So I would like to suggest a good 
spark tester as a future project. Prefer-
ably it would be able to run tests on the 
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