
Do you occasionally forget to put the garbage out? Or do you have 
trouble remembering whether it’s a recycling week or a green 
waste week? Build this Garbage And Recycling Reminder and 
forget your “bin duties” no more. 

Most local councils now al¬ 
ternately collect recyclables and 

green waste on a rotating weekly basis 
but how do you remember which bin 

to put out with your regular garbage 
bin - that’s if you remember to put 
the bins out at all? There can now be 
up to four bins, each with a different 

colour-coded lid, to put out at different 
times - the regular garbage bin plus 

one for green waste and another one 
or two for recyclables. So it can all be 
very confusing. 

There have traditionally been a cou¬ 

ple of ways to figure out which bins go 
out each week. The first is to check the 
special calendar or chart that’s (usu¬ 
ally) provided by your local council. 
This chart is commonly attached to the 
fridge using one of those ubiquitous 

flexible magnets. However, for many 

people, that’s a big NO; they hate the 
sight of fridge magnets or anything else 
plastered over the fridge. 

An alternative and somewhat easier 
approach is to wait until the neigh¬ 
bours have put their bins out and copy 
them. But what if the first neighbour 
to put his bins out gets it wrong and 
other copycat neighbours simply fol¬ 
low suit? In that case, only the regular 
garbage bin will be emptied and the 

others left. 
Now there’s a much better way of 

figuring it all out - one that doesn’t 
rely on memory or brain power or 

other neighbours. The answer is our 
brilliant new “Garbage And Recycling 
Reminder” and it will allow you to 
take control of yom own “bin destiny”. 
How? - by flashing colour-coded LEDs 
on the required day to indicate which 

particular bins should go out. 
It doesn’t get any easier than that 

but first, you have to build it. 

Presentation 
As shown in the photos, the remind¬ 

er is housed in a small translucent 
blue plastic case with a row of four 
LEDs and their associated pushbutton 
switches protruding through the front 

panel. These LEDs are red, green, 
yellow and blue, one for each bin 
colour. The circuit runs from a small 
3V lithium button cell and the unit 
can be placed on a kitchen cupboard 

or bench-top so that the flashing re¬ 
minder LEDs can be easily seen. 

Typically, the red bin is for garbage, 
the yellow for recycling, the green for 
green waste and the blue for paper 
and cardboard. However, this scheme 
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may differ somewhat, according to the 
council. Some councils use a green-lid 
hin for garbage and many councils do 
not have the separate paper recycling 
bin, preferring instead to combine the 
paper with other recyclables so that 
there’s just one recycling bin (typi¬ 
cally yellow). 

In some cases too, the green waste 
bin is collected on a different day of 
the week to the other bins. 

The Silicon Chip Garbage And 
Recycling Reminder can cater for all 

these different situations. It’s easily 
programmed using on-board links and 
the pushbutton switches and each LED 
can be individually programmed to 
flash on a weekly or fortnightly basis 
on any day of the week. 

For example, if you have a garbage 
collection every week and recycling/ 

green waste collections on alternate 
weeks, the unit can be programmed 
to show this. In that case, the red LED 
will flash on the due day every week, 
along with either the yellow LED or 

the green LED. And if the paper is 
collected separately, then the blue 

LED can also be programmed to flash 
on the due day. 

Conversely, if you do not have a 

separate paper recycling bin, then 
this LED can be disabled to prevent 
confusion. 

Monthly collections? 
What about monthly collections? 

Unfortunately, although it’s ideal for 
weekly and fortnightly collections, 
the unit is not able to separate out the 
actual week for a monthly collection 
cycle. It can, however, indicate the day 

of collection and flash the appropriate 
reminder LED each week. This LED 
is then simply cleared each week (by 
pressing its switch) after checking the 
day against the collection calendar 
supplied by the council. 

So at least it reminds you to check 
the calendar if you have a bin that’s 
collected monthly. 

Starting time 
The flashing reminder can be set 

to start on the due day(s) at any time 
that’s convenient to you. For exam¬ 
ple, you may prefer to put the bins 

out the night before collection and be 
reminded at say 5pm. Once activated, 
the reminder LEDs will then continue 
flashing for 18 hours, so that if you 
miss the reminder that evening you 
will be reminded again in the morning. 

Alternatively, you can manually 
stop the LEDs from flashing after 
you’ve put the bins out. You can either 
stop the LEDs all at the same time by 

pressing the Clear/Program Switch 
or stop each one independently by 
pressing the switch immediately be¬ 
low it. Stopping them independently 
is useful if you want to delay putting 
one bin out, or even leave it until next 
morning. 

In any case, it’s good practice to clear 
the LEDs as soon as practicable, as this 
minimises the power drawn from the 
3V lithium cell. 

Once programmed, the unit will 
then repeat its weekly/fortnightly 
cycle, starting at the same time each 
week. The 18-hour reminder period 
should be sufficient to cover the in¬ 
evitable variations in your routine and 

• Eye-catching flashing LED reminder 

• Coloured LEDs match bin lid 

• Disable function for any LED 

• Weekly or fortnightly selection 

• Caters for up to four bins 

• Easy to program 

• Optional individual day programming 

• Week advance facility 

• 15-minute advance or hold facility 

• Powered from a 3V lithium cell 

• Low current drain 

any clock changes throughout the year 
due to daylight saving. 

Reminder adjustments 
The Garbage and Recycling Re¬ 

minder uses a 32.768kHz watch crystal 
as the timebase for its weekly cycling. 
This type of crystal is typically accu¬ 
rate to about 20ppm (parts per million) 

which means that the unit itself should 
be accurate to within about 10.5 min¬ 
utes per year. Even allowing for extra 
frequency drift with temperature for 

the crystal, the reminder should be 
sufficiently accurate for its purpose. 

However, if necessary, the start time 

can be shifted forwards or backwards 
in 15-minute intervals. You might 
want to do this to correct for drift at 
the end of a year (for example), or to 
simply alter the start time. 

In addition, if you have mistakenly 
programmed the unit so that the bins 
indicated for each alternate week are 
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Design software for engineers who 

don't have time to become expert 
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1X1-4; 1 - AlIERNATE WEEK NOW 
2 - ALTERNATE WEEK NEXT 

OPEN - WEEKLY 

1N4148 

1 RECYCLING & GARBAGE REMINDER 
Fig.l: the circuit is based on a PIC16LF88-I/P microcontroller (ICl). This processes the data on its RA4, RA6, RA7 & 
RAO ports as set by links LK1-LK4 and drives indicator LEDsl-4 via associated voltage doubler circuits (D1-D4 and 
their companion lOOpF capacitors). 

transposed, then it’s a simple matter 
to just swap weeks. This is easier than 
having to reprogram 4ach LED again 
for the required day and time. The 
reminder day for each LED indicator 
can also easily be changed. 

Circuit details 
This is a circuit that’s just crying 

out for a PIC microcontroller and 
guess what. . . yep, we’ve used a PIC 
microcontroller 

Fig.l shows the circuit details. Apart 
from the PIC, it uses a few switches, 
four LEDs, the 32.768kHz crystal, a 
3V lithium cell and a few resistors, 
capacitors and diodes. 

To conserve battery life, a low-power 
PIC16LF88-I/P microcontroller (ICl) is 

used. As well as having a low current 

drain, this micro also allows the circuit 
to be operated down to 2 V to maximise 
the life of the 3V lithium cell. 

In operation, the micro is continu¬ 
ously run at 32.768kHz but is normally 
in sleep mode with the internal pro¬ 

gram halted for most of the time. It 
wakes once per second to update its 
internal timer, monitor the switches 
and drive the LEDs when necessary. 
It then goes back to sleep. 

This sleep mode, combined with 
the low clock frequency, minimises 
the power drawn from the cell. In ad¬ 
dition, the LEDs only flash momentar¬ 
ily when required to further conserve 

battery power. In fact, the average 
current drain is just 3pA without the 
LEDs flashing and ISlpA when all four 
LEDs are flashing. This means that the 

3 V cell should last for about two years, 
depending on the number of hours the 

reminder flashes each week. 
The crystal-based oscillator is form¬ 

ed using the Timerl (Tl) ports at pins 
12 & 13. This is a low-power oscillator 

and the timer wakes the micro up from 
its sleep when its count overflows 
at 1-second (Is) intervals. The 22pF 
capacitors at pins 12 & 13 ensure cor¬ 
rect loading of the crystal for reliable 
oscillation. 

All five switches (S1-S5) are moni¬ 
tored via the RB3, RB2, RBl, RBO & 
RB5 inputs, respectively. These in¬ 
puts have internal pull-up resistors, 
so an open switch means that the 
corresponding input is pulled high 

to -I-3V, ie, to the positive supply rail. 
Conversely, when a switch is pressed 
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(closed), it pulls its corresponding 
input to OV. 

Link inputs 
There are four link options, des¬ 

ignated LK1-LK4. In this case, their 
corresponding inputs at RA4, RA6, 
RA7 & RAO do not have internal pull- 
up resistors. This is because there are 
actually three possible settings for 
each link; position 1, position 2 or no 
link installed. This allows the micro 
to sense each possible setting, as de¬ 
scribed below. 

In operation, the software running 
in ICl goes through a routine to deter¬ 

mine which of the three link positions 
is selected for each port. In the case of 
RA4, for example, the micro does this 
by initially setting RA4 as an output 
and driving it high. The RA4 pin is 
then set as an input and read. 

If the input is read as a low, this 
means that link LKl must be in posi¬ 
tion 2 since it’s being pnlled to ground 
via the lOkQ resistor. 

If LKl is not in position 2, the RA4 

pin is again set as an output and this 
time driven low. It’s then set as an 
input again. If the reading is a high, 
then LKl must be in position 1 (ie, 
RA4 is being pulled high via the lOkQ 
resistor). 

Finally, if LKl is open, then when 
RA4 is driven high, the RA4 input will 
also be read as a high, since the voltage 
will remain stored in the InF capaci¬ 
tor. Similarly, when RA4 is driven low, 
the RA4 input will also read as a low. 

This process is the same for the RA6, 
RA7 and RAO ports. 

Note that, for the open link position, 
current leakage at the pin can cause the 
input to float at a voltage somewhere 
between the 3V and OV supply rails. If 
that happens, then the micro will draw 
more current. To prevent this, the RA4, 
RA6, RA7 & RAO pins are normally set 
as outputs, with each output set either 
high or low. Each second, when ICl 

wakes up, these pins are then set as 
inputs and the input level is read. The 
input is then set as an output again and 
driven to the level that was just read 
when set as an input. This process 

ensures that the input is always set 
high or low and is not floating. 

Note that if a jumper link is changed 
from position 1 to position 2 (or vice 
versa), then there will be a momentary 
extra 300pA current draw through 
the associated lOkfl resistor until the 
updated reading corrects the driven 

1 double-sided PCB, code 
19111121,46 X 79mm 

1 front panel label, 75 x 47mm 

1 ABS translucent blue enclosure 
(UBS), 83x54x31 mm 

1 PCB-mount 20mm cell holder 
1 CR2032 3V lithium cell 
1 32.768kHz watch crystal, 

20ppm, 12.5pF loading (Jaycar 
RQ5297, Altronics V1902) (XI) 

5 SPST vertical PCB-mount micro 
tactile switches with 6mm 
actuator (S1-S5) 

1 DIP18 1C socket 
4 jumper shunts (2.54mm pitch) 
4 M3 X 15mm tapped Nylon 

spacers 
4 M3 X 5mm pan-head screws 
4 M3 X 15mm countersunk head 

screws 
8 M3 nuts 

12 PC stakes 

Semiconductors 
1 PIC16LF88-I/P low-power 

microcontroller (note: the ‘L 

version) programmed with 
1911112A.hex 

1 3mm red high-brightness LED 
(20° viewing, 2000mcd or 
similar) (LED1) 

1 3mm green high-brightness 
LED (20° viewing, ISOOmcd or 
similar) (LED2) 

1 3mm yellow high-brightness 
LED (20° viewing, 3000mcd or 
similar) (LED3) 

1 3mm blue high-brightness LED 
(15° viewing, 1500mcd or 
similar) (LED4) 

4 1N4148 diodes (D1-D4) 
1 1N4004 1Adiode(D5) 

Capacitors 

5 lOOpF 16V PC electrolytic 
1 lOOnFMKT polyester 
4 InF MKT polyester 

2 22pF NPO ceramic 

Resistors (0.25W, 1%) 
4 10kfi 5 1kn 

output level. This occurs within Is, so 
the extra power drain is insignificant. 

LED drive 
As stated, power for the circuit 

comes from a 3 V cell and this can be as 
low as 2V when the cell is discharged. 
However, some LEDs require a higher 

voltage than this in order to operate at 

Compatible with major operating systems including 
Windows, Linux & Mac OS X, Pocket Analyzer 

vl is your ideal test and measurement 
companion. 

Real-Time Spectrum Analyzer 

Multi-Channel Chart Recorder 

BitScope 
Digital + Analog 

yzer 

Everything in one tiny 2.5" package! 

100 MHz Digital Oscilloscope 

Protocol Analyzer 

Digital Oscilloscope 

Spectrum Analyzer 

bitscope.cbm/sc 
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(FRONT OF PCB) (REAR OF PCB) 

Fig.2: follow this diagram to install the parts on the front and hack of the PCB. Note that you must install the parts on 
the front of the PCB first, otherwise you will not be able to fit the LEDs. The LEDs must be stood off the PCB by 4mm 
and this can be done by sliding a 4mm-high cardboard template between their leads when soldering (see text). 

a reasonable brightness. 
Typically, a red LED that’s driven 

with sufficient current to light will 
have l.SVbetween anode and cathode. 
Blue LEDs have much more - up to 
about 3.5V. A 3V supply therefore does 
not provide sufficient voltage for driv¬ 
ing the LEDs, especially as the supply 
drops with cell discharge. 

So, in order to make sure the LEDs 
are flashed with sufficient brightness, 
they are each driven via a voltage dou¬ 
bler arrangement comprising a lOOpF 

capacitor and a diode. This operates 
as follows. 

For LEDl, RB3 of ICl is normally set 

as an input to read the level on switch 
Si. However, when the LED needs to 
flash, RB3 is set as a low output. The 
RB4 pin is then set high and the lOOpF 
capacitor is now connected across the 

nominal 3 V supply via diode Dl and so 
it charges to about 2.4V (ie, 3V minus 
the 0.6V drop across the diode). 

During this brief capacitor charging 
period, LEDl glows due to the current 
flowing through it, its series IkQ resis¬ 

tor and diode Dl. Note that we say it 
“glows”, because the red LED voltage 
drop of 1.8V plus the 600mV diode 
drop leaves only 600mV across the 
IkD resistor, resulting in a LED current 

of just 600pA. 
The RB4 output is then taken low. 

When that happens, the positive side 
of the lOOpF capacitor goes to OV while 

the negative side is pulled about 2.4V 
below the OV supply and diode Dl is 

reverse biased (ie, no diode current 
flow). As a result, the LED and its 
series Ikfl resistor are now connected 
between +3V (ie, the positive snpply) 
and -2.4V, or a total voltage of 5.4V. 

Subtracting the 1.8V LED forward 
voltage leaves 3.6V across the IkQ 
resistor, giving a LED current of 3.6mA 
for a brief period until the lOOpF ca¬ 
pacitor discharges. The LED is there¬ 

fore driven with sufficient current to 
flash brightly. 

Note that we do not allow the ca¬ 
pacitor to fully discharge while RB4 
is low, otherwise the capacitor will be 
reverse charged via LEDl and the IkQ 
resistor. Consequently, RB4 is taken 
high some 5ms after the capacitor is 
allowed to discharge and RB3 is again 

set as an input. 

Blue LED drive 
The other LEDs are driven similarly. 

However, there are some differences, 
especially for the blue LED (LED4) 
which hasanominal 3.5V drop when it 
is lit. That means that the LED current 
will be low and so it will not generally 

have much brightness while ever the 
lOOpF capacitor is charging. 

The low current also means that to¬ 
wards the end of charging cycle, there 
is minimal current throngh diode D4. 

This low current results in a lower 

voltage drop across D4 and so this al¬ 
lows the capacitor to charge closer to 

the +3V supply. 
The voltage doubler therefore drives 

the blue LED at a slightly higher volt¬ 
age than that applied to the red LED 
and this compensates to some extent 
for the greater forward voltage of the 

blue LED. 
Note also that when the 3V cell is 

discharged to 2V, the LED current is 
further reduced. However, the LEDs 
all still flash with adequate brightness 
due to the voltage doublers. 

Supply filtering 
As shown on Fig.l, the 3V supply 

rail from the lithium cell is bypassed 
using a lOOpF and lOOnF capacitors. In 
addition, diode D5 is connected with 
reverse polarity across the cell. This 
conducts and protects ICl if the cell 
is inserted incorrectly into its holder 

or if the holder is soldered to the PCB 
the wrong way round. 

Construction 
The assembly is a snack with all 

parts mounted on a double-sided PCB 
coded 19111121 and measuring 45.7 

F^Iue pF Value lEC Code EIA Code 

LL 
c 
o

 
o

 O.lpF lOOn 104 
1nF 0.001 pF In 102 

[ 22pF NA 22p 22 

Value 

10kQ 

IkQ 

4-Band Code (1%) 

brown black orange brown 

brown black red brown 

5-Band Code (1%) 

brown black black red brown 

brown black black brown brown 
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X 79mm. As shown in the photos, this 
is housed in a UB5 plastic enclosure 
measuring 83 x 54 x 31mm. A front 
panel label measuring 75 x 47mm is 
affixed under the case lid and is visible 
through the translucent blue plastic. 

Start by checking the PCB for any 
faults such as shorted tracks, undrilled 
holes and incorrect hole sizes. The 
PCBs supplied by SILICON Chip Part- 
shop and from the kit suppliers are 
double-sided, plated through, solder 

masked and screen printed. These are 
of high quality and are unlikely to have 
any defects. 

Having checked the PCB, sit it on the 

base inside the case and mark out the 
four corner hole mounting positions. 
Drill these out to 3mm in diameter. 
If you are using countersunk screws, 
these holes should be countersunk 
on the outside of the box using an 
oversize drill. 

An M3 X 15mm screw is then insert¬ 
ed into the box (ie, from the outside) 
and secured in place using an M3 nut. 
That done, a second M3 nut is fitted 
to each corner mounting screw and 
then a 15mm tapped Nylon spacer 
(see photo). That should produce an 
overall spacer height of 19.5mm above 
the base of the case. 

Fig. 2 shows the parts layout on the 
PCB. The top (front) side accommo¬ 
dates the switches, LEDs and diode D5, 
while the remaining parts, including 

the PIC micro, diodes D1-D3, the cell 
holder and 12 PC stakes (for the LKl- 

LK4 links) go on the other side. 
Begin the assembly by installing the 

parts on the front side of the PCB (note: 
you will not be able to install the LEDs 
if the IkQ resistors on the underside 
are installed first). Make sure that 

diode D5 is correctly orientated and 
that it is a 1N4004. Make sure also that 
switches S1-S5 all sit flush against the 
PCB before soldering their leads. 

Once these parts are in, you can in¬ 
stall the LEDs. These must go in with 
their bodies 4mm above the PCB and 
that’s done by placing a 4mm strip of 

cardboard between their leads as they 
are each soldered into position. Be sure 
to fit the correct colour in each location 

and check that each LED is installed 
with its cathode (shorter lead) towards 
its adjacent switch. 

If you are not sure which LED is 

which (ie, they have clear lenses), 
most multimeters will drive a LED on 
the diode test setting. The red, yellow 

and green LEDs should light on this 
test (provided they are orientated cor¬ 
rectly) but the blue LED may not light 
due to its higher forward voltage drop. 

Once the LEDs are in, you should 
find that their tops are 9.5mm above 
the PCB. This ensures that they later 
protrude through the front panel. 

Now that all the parts on this side are 
in place, flip the PCB over and install 
the parts on the other side, starting 
with the resistors and diodes D1-D4 
(all 1N4148). Table 1 shows the resistor 
colom- codes but you should also check 
each one using a digital multimeter as 
it is installed, as some colour can be 
hard to read. 

Note that the Ikll resistors are raised 
slightly above the PCB, so that they 

clear the soldered pads of the LEDs. 
The remaining parts can now be 

installed. A socket is used for ICl and 
this is orientated with its notched end 
towards diode D4, as shown. The four 
lOOpF electrolytic capacitors and the 
cell holder must also be orientated cor¬ 

rectly. Check that the cell holder sits 
flush against the PCB before soldering 
its leads. Crystal Xl can go in either 
way around. 

The 12 PC stakes go in the LK1-LK4 
positions, with the longer end of each 
stake inserted from the rearofthePCB. 
These PC stakes are also soldered at 
the rear of the board. That way, the 
jumper shunts can be installed on the 
top of the board and pushed all the way 
down so that they sit flush against the 
board’s surface. 

Next, push the programmed mi¬ 
crocontroller into its socket, making 
sure that it is orientated correctly and 
that all pins go into the socket. The 

3V cell can then be fitted. Wipe both 
faces of the cell with a clean piece of 
cloth or tissue before pushing it into 
the holder and avoid touching the cell 
with your fingers (the oily film left by 
finger marks on the insulation between 

positive and negative terminals can 
cause leakage current, thereby reduc¬ 
ing the cell’s life). 

Final assembly 
Once the PCB is completed, it’s 

simply installed in the case with the 
LEDs and switches facing upwards and 

secured using four M3 x 6mm screws. 
That done, the front panel label 

can be downloaded from the Silicon 
Chip website (www.siliconchip.com. 
au). It’s available as a PDF file and 
this should be opened and printed 
out on photographic paper or plain 
white paper. 

Having done that, trim it to size, 
then place it in position inside the lid 
and use it as a drilling template for the 
LEDs and switches. The LEDs require 
3mm holes while the switches require 
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Fig.3 (above): this front-panel artwork can be used as a drilling 
either be copied or downloaded from the SILICON CHIP website and 
right shows the M3 x 15mm standoffs and the two extra M3 nuts at each corner 

I SILICON CHIP I 

Garbage & Recycling Reminder 

O 0 0 O 
0—0—0—051 

3.5mm holes. Drill small pilot holes 
first (eg, using a 1mm drill) before 

enlarging them to the correct size. 
Alternatively, you can use wad 

punches to make the holes if you have 

a set of these. 
Finally, the label can be affixed to 

the inside of the lid using a few spots 

of neutral-cure silicone. 

Programming the schedule 
The Garbage and Recycling Re¬ 

minder is set (or programmed) for the 
collection days and weeks using links 
LK1-LK4 and the five switches. 

Note that this programming should 

not be confused with the software file 
(1911112A.hex) that’s programmed 
into the PIC (ICl). You can either pro¬ 
gram the PIC yourself (the software is 
available on the SILICON Chip website) 
or you can purchase a programmed 
PIC from the SILICON Chip Partshop. 

Similarly, a programmed PIC will be 
supplied if you buy a complete kit of 
parts (if available). 

Now let’s see how the reminder 
schedule is programmed. The first step 

is to install the appropriate jumper 
link for each reminder LED. LKl is 
for LEDl, LK2 is for LED2, LK3 is for 
LED3 and LK4 is for LED4. A jumper 
in position 1 selects a fortnightly re¬ 
minder period, with the LED flashing 
on alternate weeks starting with the 

current week. 
Position 2 also selects a fortnightly 

reminder cycle but starting on the next 
week. And finally, leaving the jumper 
link out selects a weekly reminder 
cycle (in that case, the jumper can be 
stored by placing it over only one of 

the pins). 
For example, if you want LEDl to 

flash weekly, leave out the jumper 
for LKl. If you want LED2 to flash 
fortnightly starting with the current 
week, install a jumper on LK2 in posi¬ 
tion 1. And if you want LED3 to flash 
fortnightly starting with the next week, 
install a jumper on LK3 in position 2. 

Note: for monthly collections, select 

the weekly option and then refer to 
the collection calendar for the correct 

week day. 
If you don’t have four separate 

bins, then you will want to disable 
one (or more) of the LEDs to prevent 
confusion. In that case, the jumper 
position for that LED is not important 
since we disable it with the schedule 

programming. 
The next step in the schedule pro¬ 

gramming is to wait until the exact day 
and time you want the reminder LEDs 
to start flashing. If you have collec¬ 
tions on different days, then this can 
be sorted out later on. Just choose the 
main collection day. 

The next programming steps involve 
using the pushbutton switches. There 
are two basic types of switch actions. A 
long press for six seconds or more is for 
programming the weekly/fortnightly 

reminder sequence. A shorter press 
for at least one second is for clearing 

or disabling the reminder LEDs. 
It’s just a matter of following this 

simple step-by-step procedure: 
Step 1: at the correct time, press and 
hold the program button (labelled 
“Clear All/Program”). After about six 
seconds, the LEDs selected for the 

“Weekly” and “Alternate Week Now” 
fortnightly reminders will flash once, 
one after the other. Then the LEDs se¬ 
lected for the “Weekly” and the “Alter¬ 
nate Next” fortnightly reminders will 
flash in sequence and this particular 

sequence will then be repeated. 
The entire cycle will then be repeat¬ 

ed while ever the Clear All/Program 
button is held down. This confirms 

which LEDs flash on successive weeks. 
Step 2: to prevent one LED from flash¬ 
ing, continue pressing the Clear All/ 

Program button and then press and 
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Here’s another 
view of the 
completed PCB 
from the front. 
Links LK1-LK4 
along the top 
edge set the flash 
cycle for each 
LED (see text). 

hold the switch associated with the 

LED to be disabled. The LED will ini¬ 
tially glow at a brightness that depends 
on the cell voltage. Wait until the LED 
briefly flashes at a greater brightness, 
then release its switch. The LED will 
now be disabled and will be prevented 
from flashing (unless the unit is pro¬ 
grammed again with the Clear All/ 
Program button as described above). 
Step 3: release the Program button. That 
will start the Recycling And Garbage 
Reminder which will now flash the 
appropriate LEDs to indicate the bins 
for the current week. 

Once the bins are out, the LEDs can 
all be cleared by pressing the Clear 
All/Program switch for a Is period 
(ie, press and wait until all the LEDs 
have flashed). Note: do not press this 
switch for more than about 5s or you 
may end up reprogramming the unit 
to start at this time and day. 

Alternatively, individual LEDs can 
be cleared by pressing the switch as¬ 
sociated with that LED until it flashes. 
If any LED is not cleared, it will he 

automatically cleared after 18 hours. 
If your bins are all collected on the 

same day, then that completes the 
programming procedure. However, 
if you have a bin that’s collected on 
a different day or want to make other 
changes, you need to carry out a few 
additional steps. 

As mentioned previously, you can 
swap the week, change the reminder 
day for a particular LED and shift the 
reminder starting time forwards or 
backwards in 15-minute steps. These 
alterations must be done outside of the 
18-hour reminder period. If you are 
not sure if you are out of the reminder 
period (because the LEDs were each 
cleared individually), simply press 
the Clear All/Program button for Is 
to clear the 18-hour reminder timer. 

Here’s how the make the changes: 
Changing days: to change the day for 
any LED, press and hold the switch 
for that LED for six seconds. The LED 

will then flash. Release the switch after 
a single flash for a single day advance 
or keep holding the switch for more 
days. The LED will flash at a Is rate 
and the schedule will advance by as 
many days as the LED flashes. 

The advance can be up to 13-days 
ahead, with the 14th day returning to 
the original setting. 

Changing weeks: if you want to swap 
the weeks on which the alternate- 
week LEDs flash, this can be done by 
simultaneously pressing the two inner 
switches, S2 & S3. LEDs 2 & 3 will 
then each flash once to acknowledge 
the change in week. Essentially, this 
moves the cycle forwards by one week. 

The week is only swapped once 
for each switch pressing. To change 
the week again, the switches need to 

be released for a second or more and 
then pressed again. 
Forward time adjustment: the starting 
time can be adjusted forwards (ie, 
so that the flashing reminder starts 

earlier) by simultaneously pressing 
switches S3 & S4. This will case LED4 
to flash at a Is rate and the timer will 
move forwards by 15 minutes with 
each flash. 

Backward time adjustment: pressing Si 
& S2 at the same time moves the re¬ 
minder time backwards. In this case, 
LEDl flashes at a Is rate and the timer 
moves backwards by 15 minutes with 
each flash. 

Note that while the forward time ad¬ 
vance can be incremented by as many 
15-minute intervals as required, this 

is not true for the backwards setting. 
In this case, to delay the reminder, 
the timing is paused by 15 minutes 
for each backward timing adjustment. 
This pause “delay” is limited to a 
maximum of 4 hours and 15 minutes. 

In addition, any timer pausing is 
cleared each time a forward time ad¬ 
justment is made. 

Alternative reminders 
Finally, if you are part of the “i-gen- 

eration” (or aspire to be), you may 

prefer to use a smartphone app instead 
of building this unit. For example, a 

Garbage Can Reminder App is avail¬ 
able from the Apple App Store and is 
suitable for iPhone, iPad and iTouch 
products. You enter the collections 
days into the calendar application 
and you are then reminded of the day 

- see https://itunes.apple.coin/au/app/ 
garbage-can-reminder/id542396g45? 

Alternatively, your local council 
may offer a free smartphone applica¬ 
tion for their garbage and recycling 
collections. For example, Randwick 
council in NSW has an app available 

at http://www.randwick.nsw.gov.au/ 
Your_Council/Whats_happening/my- 
RANDWICK_app/index.aspx 

Log onto your local council’s web¬ 
site to see if they offer anything similar. 

Of course, an app only works if your 
smartphone is switched on or you 
haven’t left it in the car or upstairs. 
We think that placing the Recycling 
and Garbage Reminder on a shelf in 
the kitchen is more effective. SC 
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Buy five and get them postage free! 

Available Aust. only. Price: $A14.95 plus $10.00 p&p per order (includes 
GST). Just fill in and mail the handy order form in this issue; or fax (02) 9939 
2648; or call (02) 9939 3295 and quote your credit card number. 

siliconchip.com.au January 2013 6i 



Subscribe to 
SILICON CHIP 
and you'll 
only t ie 
but we 
gwfflgixfl 
When you subscribe to SILICON CHIP (printed edition) in Australia, we GUARANTEE that 

you will never miss an issue. 

Subscription copies are despatched in bulk at the beginning of the on-sale week (due 

on sale the last THURSDAY of the previous month). It is unusual for copies to go 

astray in the post but when we're mailing many thousands of copies, it is inevitable 

that Murphy may strike once or twice (and occasionally three and four times!). 

So we make this promise to you: if you haven't received your SILICON CHIP (anywhere 

in Australia) by the middle of the month of issue (ie, issue datelined "June" by, say, 

15th June), send us an email and we'll post you a replacment copy in our next mailing 

(we mail out twice each week on Tuesday and Friday). 

Send your email to: missing_c 

✓ Remember, it’s cheaper to subscribe anyway... do the maths and see the saving! 

✓ Remember, we pick up the postage charge - so you $ave even more! 

✓ Remember, you don’t have to remember! It’s there every month in your letter box! 

✓ Remember, your newsagent might have sold out - and you’ll miss out! 

✓ Remember, there’s also an on-line version you can subscribe to if you’re travelling. 

Convinced? We hope so. And we make it particularly easy to take out a subscription - for 

a trial 6-month, a standard 12-month or even a giant 24-month sub with extra savings. 

Here's how: simply go to our website (siliconchip.com.au/subs) - enter your details 

and pay via Pavpal or EFT/Direct Deposit. You can order by mail with a cheque/monev 

order, or we can accept either Visa or Mastercard (sorry, no Amex nor Diners'). 

If mailing, send to SILICON CHIP, PO Box 139, Collaroy NSW 2097, with your full details 

(don't forget your address and all credit card details including expiry!). 

We're waiting to welcome you into the SILICON CHIP subscriber family! 



Because you can’t find 
that difficult-to-get 
special project 
part at your normal 
parts supplier... 
Or perhaps they’ve 
discontinued the kit you 
really want to build... 

HAPPY/ 
To discover that the elusive bit 
that you want is stocked in the 

Silicon Chip Online Shop! 
There’s a great range of semis, 

other active and passive 
components, BIG LEDs, PCBs, 

SMDs, cases, panels, programmed 
micros AND MUCH MORE that 

you may find hard to get elsewhere! 

if it's been published in a recent Silicon Chip project and your normal supplier 
doesn't stock it, chances are the Silicon Chip Online Shop does! 

ARE JUST SOME examples (oodles more on our website!) 

Micromite Plus Explore 100 kit 
t Includes PCB, programmed 100-pin SMD 

1 micro, and all other non- optional onboard 
I parts except LCD (Sept-Oct 2016) .$69.90 

~ Micromite Plus Explore 64 kit 
1 Includes PCB, programmed 64-p|n SMD micro, 
A crystal, connectors and all other onboard parts 
**** (August 2016) .$30.00 

_ DS3231 -based RTCC module 
^ Real-time clock & calendar module w/ 4KB 

jEEPROM, l!C interface & mounting hardware 
,-with LIR2032 cell.$7.50 

no cell.$5.00 

Low-Cost, Accurate Voltage / 
I Resistance / Current Reference 
* all SMD Parts (2.5V or 1,8V version), 

including reference 1C.$12.50 

lOOdB Stereo 80 LED VU Meter 
^ Described in the June 2016 issue. 

PCB/programmed PIC.$15.00 ea 
All SMD parts ....$20.00 

Laser-cut clear case pieces.$15.00 

Pack of 10 Ultra-bright SMD LEDs 
^Red/amber/yellow/green/blue; diffused lens 

Micromite LCD BackPack kit 
Includes PCB, 2.8-inch TFT touchscreen, 
programmed microcontroller, laser-cut case lid 
'and other onboard parts (Feb 2016) .00 1 

, Currawong stereo valve amplifier 
| > * Hard-to-get parts including 5 x 39p F 400V 
& capacitors, HV transistors, regulator and 

blue LEDs .$50.00 

Jr- 2.5GHz Frequency Counter 
ERA-2SM+ Wideband MMC and 
ADCH-80A+ Wideband Choke.$15.00 
3 blue 4-digit 7-segment displays.$15.00 

3.3V LDO regulator in a convenient TO-92 
lli package, as used in many projects; up to 6V 
In input anti 250mA output.$1.50 

Isolated High-Voltage Probe Logic-level Mosfets 
k Pack of hard-to-get parts including HCNR201- Pair of IPP230N06L3 N-channel.$5.00 
* 050E linear optocoupler, op amps and HV Or complementary pair of N & P-channel 

& resistors.$35.00 x Mosfets (as used in Burp Charger) .$7.50 

1 ^ Ul 
^•%1C 

GPS MODULE 
Onboard antenna, 1 pps output, operation to I 
J 0Hz, cable included 

'K2828U7G5LF GPS/GLONASS ..$25.00 

* # Multi-spark Cap. Discharge Ignition me ■ * PCB mounting RCA sockets 
^ Pack of hard-to-get parts for the CDI * Set of red, white, yellow and black matching, 
—' including transformer core, bobbin and clips, Hp. jR switched RCA sockets. White sockets are hard 

o ! " to SMD ICs, Mosfets & HV capacitor.$50.00 I to find. Suits multiple projects.$5.00 

DS18B20 waterproof digital Mini 12V USB regulator 
All SMD parts 

Bright blue LED with diffused lens 
3mm lens, 25mm long leads.25c a temperature sensor ■ -.—.—I 

\Steel-encapsulated digital temperature sensor Withlow battuer^cutou! .\ 5mm lens'25mm lon0 leads.25c 
turn W ^Without low battery cutout.$10.00 \\ 5mm lens. 15mm Iona leads.20c fitted with 1 m lead.$5.00 

Micromite Parking Assistant 
Ultrasonic distance sensor module and laser-cut . 
UB5 jiffy box lid to suit (black or clear); interfaces 

ft 

with LCD BackPack kit (March 2016).$7.50 

Stereo Valve Preamplifier 

40V/5A Hybrid Switchmode Supply 
All SMD parts including switchmode controller 
^ 1C; inductor, Mosfets, Schottky diodes plus 

bobbin inductors.$50.00 

^ Pair of BSS83 dual-gate Mosfets 
Dual-gate SMD Mosfets; discontinued with no 

Redirect replacement. Used in the Wideband Active 
or • Differential Probe (Sept 2014) .$4.00/pr 

Hard-to-get parts: 3 x 39pF 400V capacitors, SMD 
inductor & shunt resistor..$20.00 
JPA60R520E6 600V logic-level Mosifet.$5.00 

SiDRADIO parts 
125MHz crystal oscillator, mixer, dual gate 
Mosfet, 5V relay and more.$20.00 < 
RF Coil Former pack.$5.00 

MCP2200-I/SO 
. USB/Serial interface 1C, as used in the Serial 
w Interface project and the Deluxe GPS Timebase 
' (April 2013/April 2014).$7.50 

wk1' 

High-Energy Electronic Ignition System 
/ Jacob's Ladder (Nov 2012 / Feb 2013) 

ISL9V5036P3 360V, 46A IGBT....$10.0i 

Classic DAC 
.Three hard-to-get ICs including CS8416 digital 

Tiudio receiver, CS4398 DAC and PLL1708 clock 
generator plus crystal & blue LEDs.$45.00 # 

TCRT5000 
Reflective Optical Sensor, as used in the 
Automatic Points Controller for model railways 
(March 2013).$2.50 

P&P (within Australia) on most items is fixed at $10.00 per order. The more you buy, the cheaper they become ... 

Don't forget: silicon chip Subscribers qualify for a 10% discount on all these items! 
YES! We also stock most Silicon Chip project PCBs from 2010 and even earlier! 

Log on now: www.siliconeliip.com.au/sliop 


