
wait for the other to finish before it 

takes over the bus. 
The SDA and SCL pins of both mas¬ 

ters are merely connected in parallel, 

and to the RTC module, and all the 
chips share a common ground. 

The rest of the circuit is pretty sim¬ 
ple; the DS3231 real-time clock mod¬ 
ule, the two ATmega328 chips and the 
128x128 screen for time display all 

run from a shared 5V supply which 
is provided by a USB charger. 

The LCD screen is driven by Ar- 

duino MOD2 over an SPI bus on the 
usual pins (DIO, Dll and D13) plus a 
reset control line from digital output 
D9. Its backlight LED is powered di¬ 
rectly from the 5V supply. 

The D3 and D4 digital outputs of 
microcontroller MODI drive two 
NPN transistors which in turn, drive 

the coils of 5V coil mains-rated re¬ 
lays which control the air conditioner 

contactor. 
The D4 output is also fed to the A3 

input of the lower Arduino module 

(MOD2) so that it can monitor and 
display the contactor state. 

The parts for this project (exclud¬ 
ing the contactor) cost me around $10 
from AliExpress. 

Both Arduino sketches are available 
for download from the SILICON CHIP 
website. The download package also 

includes the three libraries required 
to build the sketches: Adafruit_GFX, 

RTC and TFTJLI9163C. 
Bera Somnath, 
Vindhyanagar, India ($65). 

Diode/transistor/Mosfet tester 
This simple tester was devised to 

check that components in my junk box 
are still OK before I use them, using a 

single test board. 
The transistor/diode tester section 

is based around hex inverter IC3. The 
IC3b and IC3c sections form an astable 
oscillator/multivibrator which runs at 
around 2Hz, set by the 1MQ resistor 

and lOOnF capacitor. 
The outputs at pins 4 and 6 are 180° 

out of phase, ie, opposite in polarity. 
These voltages are buffered by paral¬ 
lel pairs of inverters, IC3a/IC3f and 

IC3d/IC3e. 

The output from the IC3d/IC3e pair 
is fed directly to the collector of the 
device under test (DUT) and via a 5 6k£2 

resistor to the base. 
The emitter is driven with the op¬ 

posite polarity signal from IC3a/IC3f 
via inverse parallel connected LEDs 
(LED3 & LED4) and a 470Q current- 

limiting resistor. 
If the DUT is working correctly then 

current will flow through either LED3 
or LED4 during one of the output phas¬ 
es but it will cease during the other 
phase, when the base-emitter junction 

is reverse-biased. 

So LED3 or LED4 will blink to indi¬ 
cate a good transistor, with the other 
LED remaining off. The colour indi¬ 
cates whether the transistor is a PNP 
or NPN device; red for NPN and green 

for PNP. 
If the transistor has failed short-cir¬ 

cuit then LED3 and LED4 will light al¬ 
ternately, whereas if it is open-circuit, 

neither LED will light. 
Diodes can also be tested by con¬ 

necting them between the COLLEC¬ 
TOR and EMITTER pin sockets. With 

a good diode, one of the two LEDs will 
blink while the other remains off. Re¬ 
versing the diode will change which 
LED is blinking. 
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Is there a particular project in Silicon Chip 
that you wanted to read - but missed that 

issue? Or perhaps a feature that 
really interests you? 

CMBABMKK9UE... 
WHILE THEY LOT! 

The SILICON CHIP Online Shop carries back issues for all months 
(with some exceptions!) from 1997 to date. Some popular issues 
are sold out, and some months are getting quite low. 

But if you want a particular issue, you can order it for just 
$12.00 INCLUDING P&P* - while stocks last! 

The following issues are still available (at time of going to press): 

1997 - all except August and September 
1998- all except March 
1999- all except February 
2000- all except April 
2001 - all except October & December 
2002 - all except June & July 
2003- all still available 
2004- all still available 
2005- all still available 
2006 - all except January & October 
2007-all still available 

2008 - all still available 
2009 - all still available 
2010-all still available 
2011 - all except Nov & Dec 
2012 - all except December 
2013- all except February 
2014- all except January 
2015- all still available 
2016- all still available 
2017- all still available 
2018- all still available 

HOW TO ORDER WITH YOUR CREDIT/DEBIT CARD#: 
Don’t forget to let us know which Issues you requlrel 
Via email: silchip@siliconchip.com.au (24 hours a day) 
Via the net: siliconchip.com.au/shop/ (24 hours a day) 
By mail: Silicon Chip, P0 Box 139, Collaroy NSW 2097 
By phone: (02) 9939 3295; Mon-Fri 9am to 4.30pm 
* Australia only. O’seas? email fora quote 
# Visa/Mastercard only. 

Oil NO? THE BACK Iff (IE 
YOU WANT If SOLO OUT! 

DON’T PANIC AND STAY CALM! We can still help you! The Silicon Chip 
website fsiliconchip.com.au) houses complete issues from mid 1997 on. 
You can browse a preview version - and if it’s what you want, you can 
purchase a digital edition (complete magazine). 

Full details are given where you browse the issue. And if you’re a current 
digital edition subscriber, there are even more attractive rates! 

fKAMNG or niKCMMM... 
That’s the one way to guarantee you’ll never miss an issue! Not only that, you’ll 
$AVE money on the over-the-counter price. 

Full details are at siliconchiD.com.au/shop/subscriptions 

The Mosfet testing section is based 
on two 555 timer ICs; a single 556 
could be used instead. ICl operates 
as an oscillator, again at around 2Hz, 
while IC2 operates as an inverter, giv¬ 
ing a square wave at its pin 3 output 
that’s opposite in phase to that of out¬ 
put pin 3 of ICl. 

These two ICs drive the Mosfet 
terminals via 330Q current limiting- 
resistors, white LEDs with reverse- 
connected diodes and rotary switch Si. 
Si allows four different testing modes. 

In position 1, the drain is left dis¬ 
connected while the gate and source 
are driven with opposite phase signals 
via LEDl and LED2. 

Since there should be a very high 

resistance between the gate and the 
other two pins, neither LED should 
light up. If either does, that indicates a 
short circuit between gate and source. 

Similarly, in position 2, the source 
is left disconnected and the drain and 
gate are driven via LEDl and LED2. 
Again, neither LED should light up. 
If either does, that indicates a short 
between the gate and drain. 

In position 3, the gate is connected 
to the 5 V supply while the drain and 
source are driven with opposite signals 
via LEDl and LED2. If LEDl and LED2 
light up alternately, that indicates that 
the Mosfet is an N-channel type. If it’s 
a P-channel type, LEDl will remain off 
and LED2 will blink. 

In position 4, the gate is connected 
to OV (GND) while the drain and source 

are driven with opposite signals via 
LEDl and LED2. If LEDl and LED2 
light up alternately, that indicates that 

the Mosfet is a P-channel type. If it’s 
an N-channel type, LEDl will blink 
while LED2 will remain off. 

If LEDl and LED2 light up alter¬ 
nately in both positions 3 and 4, that 

indicates a short circuit between the 
drain and source. 

All of the ICs in the circuit are pow¬ 
ered from a 5V regulated supply, de¬ 
rived from a 9V battery or plugpack 
by linear regulator REGl. LED5 lights 
up to indicate when power is applied. 
If using a battery, an on/off switch 
should be connected in series between 
it and the input of REGl. 

Gianni Pallotti, 
North Rocks, NSW ($70). 

Editor’s note: most Mosfets will work 
at 5V but some might not. The circuit 
supply voltage could be increased 
above 5V to make the Mosfet tester 
more reliable. 
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