
Arduino MFM 
glitch problem 

I am using an Arduino MFM (SILI¬
CON Chip, April & May 2016) to meas¬
ure the output of a null meter. The sig¬
nal that I am measuring ranges from
+100mV to zero to -lOOmV. 

When the null meter approaches zero
and/or goes negative, the MFM read¬
ings randomly go up from a few milli¬
volts to -2.5V. Is there a way to preven
the sudden change in what the MFM is
seeing and recording around zero in
signal levels? (L. A., via email). 
• We have found the solution to that 
random 2.5V reading problem with 

the MFM’s Arduino sketch. The rea¬ 
son for the occasional full-scale read¬ 
ings was that when the input voltage 
is very close to zero, noise and/or hum 
can send it briefly negative and the 
LTC2400 ADC chip’s output swings 
negative accordingly: to FFFFFF (hex), 
then FFFFFE and so on. 

We didn’t take this possibility into 
account previously and as a result the 
MFM sketch regarded FFFFFF as cor¬ 
responding to 2.500V and so on. We 
also discovered that Linear Tech had 

Capacitor ratings for 
Ultra-LD amplifier 

I am getting around to building the 
Majestic speakers (June & September 
2014) with the Celestion 28/FTR15- 
4080FD 15-inch driver (rated at 1000W 
RMS). To drive these, I want to build 
the Ultra-LD Mk.3 amplifier (March- 
May 2012). 

Given that I could he operating the 
amplifier at or near full power for ex¬ 
tended periods to drive these speak¬ 
ers, should I replace the six original 
4700pF power supply filter capacitors 
with 6800|iF capacitors (eg, RS Com¬ 

ponents part #739-5386)? Would this 
help the power supply cope with a 
prolonged high load situation? 

Besides the capacitance, the only 
other difference I can see from the 
originally specified capacitors is that 
the original ones have a ripple current 
rating of 3560mA while the proposed 
RS-sourced capacitors have a ripple 
current rating of 2800mA. Another op¬ 
tion could he to add another two of the 
original capacitors and/or use a higher¬ 
rated toroidal mains transformer. 

Your expert thoughts would be 
greatly appreciated. I want to add a big 
thank you for the great magazine; my 

wife tells me I am like a kid in a lolly 
shop when it arrives in the post. (J. C., 
Armadale, WA.) 
• Substituting 6800pF capacitors 
with a lower ripple current rating than 

the 4700pF units we originally speci¬ 
fied would be a backward step. If you 
are going to add filter capacitance, 
you want more ripple current capac¬ 
ity; not less. 

However, even if you doubled the 
power supply filter capacitance and 

overall ripple current rating it would 
make little, if any, difference to the 

Valve Preamplifier Gain Questioned 

I note that on page 76 of the Feb¬ 

ruary 2016 issue, the gain of the Hifi 
Valve Stereo Preamplifier is listed as 
12dB. This seems an unusually low 
and impractical value. The valve 
preamp from S5 Electronics has a 
gain from lOdB to 30dB and the ART 
DJ SS phono preamp (widely used 
here) is45dB. MyEmotivaXSP-1 has 
a preamp section that also provides 
40dB of gain. 

The advice to change resistors to 
raise the gain is well and good but 
the quoted S/N ratio of 105dB is for 
a near unusable gain (I think). What 
is the S/N ratio for the maximum 
quoted gain of 20dB? 

My Ortofon 2M Blue MM cartridge 

has an output of 5.5mV. Running 

your preamp at full power with the 

maximum resistor value will supply 
the power amplifier with 55mV; still 
about half what’s required for full 
output of most amplifiers (I think). 
(W. B„ Croydon, SA.) 
• Typically, the signal-to-noise ra¬ 
tio will be inversely proportional to 
the gain so if the gain is increased 
from +12dB to +20dB, the S/N ratio 
will be reduced from 105dB to 97dB. 

This preamplifier will not work 
with any magnetic cartridge because 
it does not have the components 

to provide RIAA/IEC equalisation 
which involves almost 18dB of boost 
at 50Hz and 20dB of cut at 20kHz. 

It is our opinion that valve pre¬ 
amplifiers providing sufficient gain 

and accurate RIAA/IEC equalisation 

are unlikely to provide a signal-to- 
noise ratio of better than -65dB with 

respect to an input signal of lOmV 
at 1kHz. Note that most power am¬ 
plifiers require an input signal of 
between 500mV and IV RMS to be 
driven to full power. 

If you want a high-performance 
magnetic cartridge preamplifier, a 
valve circuit won’t do it - a solid- 
state preamp, like the ART DJ, is the 
only viable approach. Our most re¬ 
cent high-performance magnetic car¬ 
tridge preamplifier was published 
in the August 2006 issue. You can 
see a preview at: www.siliconchip. 
com.au/Issue/2006/August/Build+A 

+Magnetic+Cartridge+Preamplifier 
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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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