General description
The Christmas crib has its own days that follow automatically each other. A dedicated computer executes the program that manages the acoustic and electric events of the crib. The
Christmas songs, the songs of birds, the sounds of nature are reproduced by the sound system
controlled by the computer whose management program uses the class DirectX and its subclass
AudioVideoPlayBack, both of Microsoft. The switching on and off of electrical loads are synchronized in time by the microcontroller MICROCHIP PIC32MX460F512L, this microcontroller receives from the computer, every 0.5 seconds, an alphanumeric string and with this it
closes or opens the power contacts of the relay in series with the load to be driven. It is also
displayed, verse after verse, the Manzoni’s poetry entitled “Il Natale” (Christmas).
Hardware
Notebook Acer [Taiwan] TravelMate 5735Z, equipped with Intel T4500 microprocessor (2,3
GHz clock frequency, 800 MHz FSB, Intel GMA 4500 MHD), display 15,6” HD (1366 x 768
pixel) LED LCD, RAM 2 GB DDR3, 250 GB HDD, USB [converted in serial RS232 to communicate with the microcontroller]

Developing Board, mikroElektronika [Serbia] LV-32MX v6, equipped with the MICROCHIP
PIC32MX460F512L [Chandler – AZ – USA]. It has 100 pins: 85 are for I/O operations, 80 MHz
frequency clock, program memory 512 KB, RAM 32 KB, supply voltage 2,3÷ 3,6 V, SD card,
Programmer on board USB 2.0.

N. 8 Relay4 Board, mikroElektronika [Serbia]: each card includes 4 relays OMRON
[Japan] driven by a unique integrated circuit, a Darlington array ULN2803, that energise or deenergise the correspondent relay coil whose power contacts are, normally, open and can be connected in series
up to a 250 V, 16 A electrical load. 8 widerange output power supply [3 ÷ 24V DC].
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N° 5 Velleman kit slow dimmer
on/off [K8029 Velleman – Belgium] The voltage can be programmed from the minimum to
the maximum and vice versa in
a large scope of time; the crib
rise/fall times are of 10 seconds.
I just use three of them, one for
the fading at dawn, a second one
for the fading of the day and the
third for the sunset. Two of
them are available on the bus of
the Velleman k8006. Five of
these dimmers are mounted on
the modular Velleman k8006
system lights [bottom left]. I
made the large part of the welds.

Standard Filcos [Bologna]
Lpstars [up]: flickering stars,
4 outputs with white LEDs
light [with the manufacturer’s help I use a modified
version with 5 LEDs].

Miscellaneous material: electric wire in single
core cables of different sections [approximately 60
m], a small electrical transformer 240 V – 24 V
AC, 500 mA, an isolating transformer of 240 V,
800 VA, a Swiss type pair plug socket of BTicino
[flush mounted], bipolar switch 10 A AVE, a 16
mA differential magneto thermic AVE switch, 60
m of optical fibre of 3, 2.5 and 1 mm diameter, two
Plexiglas panels [3 mm blue and 1 mm transparent], 3 dichroic halogen lamps: 50 W – 240 V,
white, blue and red; pre-amplified speakers with
woofer [Creative – Singapore], 12 and 24 V lanterns
at 12 and 24 Volt with their power supply, various cables for the system, 40 jumpers for microcontroller, adapters, various plugs, 100 hexagonal metal
spacers 3 cm long and with M3 screws [Skiffy - Netherlands].
Angled USB cable with gold contacts (photo top left: Right Angled USB A Male to A Female) [USB
& Firewire - Wichita - KS - USA].
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Speakers Creative SBS580 [Singapore]
Joynery: cabinet for the crib, rack for the electronic digital system. Cork bark to hide the bulbs
of dichroic lamps.
Decor: raw jute to hide the technical part under the crib.
Installed hardware in the crib:

5 slow Dimmer ON / OFF on the BUS K8006 and power supplies (partial view), in the background, partially covered by the red cable, the 24V transformer that supplies the K8006 card.
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Relay boards [frontally the cables of their power at 12V DC] connected on one side to the microcontroller and on the other to the loads of the crib.

The 8 power supplies of the 8 relay boards.
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The 5 ON / OFF slow dimmers on the BUS K8006 [in the upper part the Plexiglas spacer for
electrical insulation of the coils from the near boards, in front the control cables coming from
the relays and the open collector [red cable]. In the back the powers [24V AC and 240V AC and
the 5 fading loads].

The jumpers between the integrated circuit of the relay boards and the logical gates of the microcontroller.
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View from above of the developing board, mikroElektronika LV 32MX v6.

Left: rack containing the
hardware [Bus dimmers is
in 3-phase dimmers instead
of the current 5].
Software:
Capinera: [it manages the crib, the acoustic
part directly, with the microcontroller the
on/off parts]; I wrote the program using Microsoft Visual Basic 2008.
The monitor displays all the events of the
crib in three frames. In the first frame, the
switches on and the phases of the day are
displayed graphically and their values represented by progress bars. The same for the
second frame, but for the acoustic events.
The third frame is a report of electrical
events that are encoded in the alphanumeric
string that is sent to microcontroller via the
serial port. [The program resides on the
computer and the user must run it to execute].
PresepeMCU: [it decodes the string that
every half-second, at 9600 baud, the computer sends to the microcontroller that consequently turns on or off the specific relays
that are 30]. I wrote it in mikroBasic for PIC
32 of mikroElektronika. [It resides in the microcontroller and is executed automatically
at start].
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Graphic interface of the program Capinera, resident in the computer
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Artistic description of a typical day of the crib.
The phases of the day are four: the dawn that lasts 16 seconds, the day that lasts 110
seconds, the sunset has lasts 16 seconds like the dawn and lastly the night that covers a
period of 120 seconds. The brightness of the various phases begins and ends with a fade
of 10 seconds.
The life of the crib is based on these four steps, organized for days. At dawn the cock sometimes or never crows, and the baker bakes and bakes the bread out.
At daybreak, and during the day, some diurnal birds sing at different times from time to time
and they live in our area at Christmas time. At eight sharp, sometimes before or after, the
blacksmith and the grinder start their work, while the donkey begins to turn the millstone.
These animated shepherds make a short break around noon, when the kitchen turns on,
then they go back to work and finish at sunset.
At about 10, with temporal variations, when the snow melts because the day temperature is
increased, one can hear the noise of the waters of stream and the watermill starts working.
This mill stops at five when the temperature drops and the waters of the stream solidify
again. Randomly in time, the donkey can bray and the ox can moo in the hut and a frog in
the pond can croak.
At sunset, the street lighting turns on: there are seven lamps, the pizza maker begins to
work and the kitchen turns on. As the time moves on, the fires of the shepherds and the
lights of the houses light.
In the late afternoon, the clouds can make a thunder, but if the wind blows, the windmill
starts working and its motion stops at the end of the wind.
At night, the stars appear in the sky in their respective constellations. The nocturnal birds
sing while the landscape is in the dark at midnight and then comes back to life at daybreak
with the light of the day: a new day begins.
The Christmas atmosphere is kept playing, randomly and continuously, many carols.
The light of the hut with the Nativity is always on.
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