
I just finished building your Stereo 
Valve Preamplifier (January & Febru¬ 

ary 2016; www.siliconchip.com.au/ 
Series/2951 and am very happy with 
its sound. I wanted to "bling it up" so 
I have just finished adding the LED 
Audio Meter (June/July 2016; www. 
siliconchip.com.au/Series/3Qll and 

it looks great! Unfortunately though, 
it introduces a significant amount of 
high frequency noise (my guess is 
somewhere between 2-8kHz) into 
the sound system, rendering the me¬ 
ter unusable. 

I was hoping you might he able to 
give me some insights into tracking 
down the cause. I have been through 
the board looking for bad joints how¬ 
ever I haven’t spotted any obviously 
dodgy ones. 

With no audio connections, the 
board makes a noise that can be 
heard with your ears alone. This is a 
similar frequency to the noise intro¬ 

duced into the sound system when 
it is connected. The noise may be 
coming from the power supply end 
of the board however it is hard to 

pin down. The noise is louder when 
some of the bar LEDs are lit. 

With the unit connected to an os¬ 
cilloscope, I had a look at the pow¬ 
er supplies and the input. With no 
LEDs on, the 3.3V rail (from REGl) is 
at 3.24VDC and swinging ±17mV in 
a triangle wave at about 3.3kHz. With 
no LEDs on, the 11.2V rail (REG2) is 
at 11.19V DC and swinging ±lmV 

with a messy looking wave. 
I changed the range to lOOdB and 

peak to -lOdB to get some LEDs 
lit just from noise. With no audio 
connections, the board noise that can 
be heard with ears alone was louder. 

Something is going on at regular 
interval (3.5msJ which produces 
spikes on the 3.3 V rail of+70mV. So 
I suspect something to do with this 

rail is the culprit. Any thoughts on 
whether what I sent through is nor¬ 
mal or how I might go about getting 
rid of the noise? (J. M„ Leeming, WA) 
• That certainly is mystifying. 
While you would expect a little 

noise on the 3.3V rail due to the cur¬ 
rent transients from multiplexing the 
LEDs, it certainly should not be au¬ 
dible, nor should it be fed hack into 
the audio signal. 

Our prototype did not behave as 
you describe. It sounds like the regu¬ 
lator or one of its bypass capacitors 
is not doing its job properly. We sug¬ 
gest you try replacing the capacitors 

at the input and output of REGl, or 
try using higher value/lower ESR ca¬ 

pacitors in these locations. 
(We received an update from the 

constructor: "I was looking at the 
circuit diagram and noticed some 
of the 2.2pF capacitors were marked 
X7R. I then noticed three of the sup¬ 
plied 2.2pF capacitors were bigger 
than the rest. I decided to move the 
bigger 2.2pF capacitors to the input 
and output of REGl." 

"The audible noise with no audio 

connections still exists, however it 
is now not being transferred into the 
audio system. Yay!” 

“I believe the X7R is just a tem¬ 
perature rating and given nothing 
seems to get warm in this circuit, I 
can't work out why the temperature 

rating on capacitors would make a 
difference. There is no significant 
difference in the waveforms on the 
oscilloscope." 

"The solder joints now look slight¬ 

ly worse than before due to compo¬ 
nent change however still passable. 
Any idea why it might be fixed?") 

We suspect it was a bad solder 
joint. It's quite easy to solder an SMD 
capacitor and get a joint which looks 

OK upon casual inspection hut has 
adhered to the capacitor and not the 
PCB pad, forming a very high resist¬ 
ance connection. It's also possible 
one of the capacitors was a dud and 
swapping them simply moved it to 
a less critical location. 

X7R is more than just a tempera¬ 
ture rating; it's a tolerance rating (in¬ 

cluding over temperature) but affects 
the type of ceramic used and physi¬ 
cal construction of the capacitor. 

Because X7R material has a lower 
dielectric constant, more layers need 
to be used than for say Y5V, result¬ 
ing in a lower ESR capacitor. So X7R 
capacitors are generally superior to 
other common types ceramic capaci¬ 
tors with the exception of COG/NPO. 

is negative before triggering. Could 
I solve this problem if I use a bridge 
rectifier after the generator coil? (A. 

B., Switzerland) 
• A bridge rectifier will not work as 
the coil is not isolated and one side 
of the generator coil connects to the 
chassis. 

To reverse coil polarity, the end of 
the coil connecting to chassis would 

need to be disconnected and used as 
the output. Then other end of the coil 
should he connected to the chassis 
instead. 

Graduating from PICAXE 
to school of Micromite 

I enjoy experimenting with the 
PICAXE chips especially as they are 

Difficulty Using Arduino 
LC Meter sketch 

I am building the Arduino LC 

Meter described in the June 2017 
issue (www.siliconchip.com.au/ 
Article/10676). I am using Arduino 

IDE version 1.8.2 on Windows 7 with 
an Arduino/Genuino Uno board. 

I went through the steps to get the 
sketch loaded but when I try to verify 
and compile the code, I get an error 
message as follows: 

Arduino LC_meter_sketch:75: 
error: ‘class LiquidCrystal_l2C’ has 
no member named ‘init’ 

lcd.init(); // initialise LCD 

I wonder if you can advise me of 
how I might overcome this error. (G. 
D„ Melba, ACT) 
• Function names in the Liquid- 
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IpTivewaBsEnT^^ 
I built two of the Driveway Moni¬ 

tor units from July and August 2015 
issues fwww.siliconchip.com.au/ 

Series/2881 but I have not been able 
to get any sense out of either of them. 

I have not added the RF units but 
installed a connector at the TXl 
location so that the RF transmitter 
can be added later. To make sure that 
I hadn't got the chip mixed up with 
blanks, I re-flashed the PICs. Both 

units exhibit the following: 

• no voltage on the Vcc pin of TXl 

• 5V DC on the Vcc pin in diag¬ 
nostic mode 

• ICl output is 2.49V in diagnostic 

mode, no change when a mag¬ 
net is introduced to the sensor 

• ICl output is 0.28-0.36V 
between output and reference 

during normal operation; no 
change when a magnet is intro¬ 

duced to the sensor 
• supply voltage is 5.5V DC 
• nothing can be detected on the 

data pin of TXl when a magnet 

goes over sensor. 
Any help with this would be 

appreciated. (W. M., Wynnum, Qld) 
• The HMC1021 magnetic field 

sensor is designed to detect the very 
small changes in the earth's magnetic 
field changes when a metallic object 
is brought near. 

A nearby magnet would tend to 
drastically overload the sensor. We 
think the magnetic field sensor may 
have temporarily latched up due 
to the strong magnetic fields intro¬ 
duced with a magnet. 

We recommended using a large 
pair of pliers as a "magnetic distur¬ 
bance field". It may be that you will 
need to leave the driveway monitor 
running and powered up for a while 
without a magnet nearby so that the 
set and reset pulses that occur every 
10 seconds have a chance to remove 
the re-magnetisation of the sensor be¬ 
fore the sensor will operate correctly. 

Honeywell, the manufacturer of 
the HMC1021 sensor, states: 
Set/Reset Strap Operation 

The reasons to perform a set or 
reset on an AMR sensor are: 1) to 
recover from a strong external mag¬ 
netic field that likely has magnet¬ 
ised the sensor; 2) to optimise the 
magnetic domains for most sensi¬ 

tive performance; and 3) to flip the 

domains for extraction of bridge 

offset under changing temperature 
conditions. 

Strong external magnetic fields 
that exceed a 10 to 20 gauss “dis¬ 
turbing field” limit can come from 
a variety of sources. 

The most common types of strong 
field sources come from permanent 
magnets such as speaker magnets, 
nearby high current conductors such 
as welding and power feeder cables, 
electric motors (eg, domestic vacuum 
cleaners) and by magnetic coils in 
electronic equipment such as CRT 

monitors and power transformers. 
Magnets exhibit pole face strengths 

in hundreds to thousands of gauss. 
These high intensity magnetic field 
sources do not permanently dam¬ 

age the sensor elements, but the el¬ 
ements will be oriented to the ex¬ 
posed fields rather than the required 
easy axis directions. 

The result of this re-magnetisation 
of the sensor elements, the sensor 
will lack sensitivity or indicate a 
“stuck” sensor output. Using the set 
and reset pulses will magnetically 
“restore” the sensor. 

Crystal_I2C library appear to have 

changed over time. So depending on 
which version of the library you have, 
the code may not compile. 

The solution is to update it to the 
latest version, which you can do in 

the Arduino IDE. Go to the “Sketch” 
menu, then click on “Include Library”, 
then “Manage Libraries...” 

In the window which appears, 
change Type from “All” to “Updatable”. 

LiquidCrystal_I2C should appear In 
the list. Click on it, then click on the 
“Update” button next to it. 

You can then close the window 
and you should find that the LC 
Meter sketch will compile success¬ 

fully. 
We have changed the software 

download on our website to include 
the latest version of LiquidCrystal_ 
I2C so that should fix this problem 

for other constructors. You could 

potentially install the newer library by 
re-downloading the software package 
but you would need to delete the old 

library first. 
To do this, go to your Documents 

folder, then Arduino, then librar¬ 

ies and delete the LiquidCrystal_I2C 
folder. You can then install the newer 
library from the package on our web¬ 
site. SC 

WE WILL FIRST PUBLISH KITS AND PROJECTS/NEW ITEMS ON THE electronickits.com.au & 
FIRST DAY OF EVERY MONTH STARTING THIS SEPTEMBER AT: electronicprojects.com.au 

EG: STEPPER MOTOR ARDUINO-ETC. EDUCATIONAL PACK 12V 7W ALUMINIUM LED BARS 
2x small 5V 4Wire 2-Phase 25mm 

Stepper Motors + 2x Driver modules 

+ lx Universal 5V Regulated Plugpack: 

K416....$9 !! 

Pure White LED's....covered by L. ^| 
a diffuser strip... __ 

Around 700Lumens at 12V 

mmatmanm 
Cjitt 72W SOLAR 
r SKYLIGHT *nfm 

1 mi K415...T0U!!!! 
* Pick-up from the Woy Woy area on the NSW Centra! Coast. 

Phone/email for a freight quote, call 0428 600 036 

itii7 $5.00 ea BMHI HmI 
PACK OF 6 BARS itiitp $24.00 

OATLEYELECTRONICS. COM 
Phone or SMS to request a callback: 

More info on our website- ft >1 O O ^ A A AO ^ 
(Search for pari no) U4ZO OUU UjO 
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