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Microcontroller

A microcontroller (MCU for microcontroller unit) is a small computer on

| asingle metal-oxide-semiconductor (MOS) integrated circuit (IC) chip. A
| microcontroller contains one or more CPUs (processor cores) along with
= — memory and programmable input/output peripherals. Program memory in
8 the form of ferroelectric RAM, NOR flash or OTP ROM is also often
included on chip, as well as a small amount of RAM. Microcontrollers are
designed for embedded applications, in contrast to the microprocessors
used in personal computers or other general purpose applications
consisting of various discrete chips.
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MicroPython

MicroPython is a lean and efficient implementation of the Python 3 programming
language that includes a small subset of the Python standard library and is optimised
to run on microcontrollers and in constrained environments.

The MicroPython pyboard is a compact electronic circuit board that runs MicroPython
on the bare metal, giving you a low-level Python operating system that can be used to
control all kinds of electronic projects.

MicroPython is packed full of advanced features such as an interactive prompt,
arbitrary precision integers, closures, list comprehension, generators, exception



https://micropython.org/download/rp2-pico/

Firmware

Releases

v1.18 (2022-01-17) .uf2 [Release notes] (latest)
v1.17 (2021-09-02) .uf2 [Release notes
v1.16 (2021-06-18) .uf2 [Release notes
v1.15 (2021-04-18) .uf2 [Release notes
v1.14 (2021-02-02) .uf2 [Release notes




Pico machine module
o machine.Pin class.

o machine.UART class.

o machine.ADC class.

o machine.I2C and machine.SoftI2C classes.

machine.Timer class.

machine.SPI and machine.SoftSPI classes.

machine.WDT class.

machine.PWM class.

machine. RTC class.



GPIO - Pin
from machine import Pin

# create an output pin on pin #0
p0 = Pin(0, Pin.OUT)

# set the value low then high
p0.value(0)
p0.value(1)

# create an input pin on pin #2, with a pull up resistor
p2 = Pin(2, Pin.IN, Pin.PULL_UP)

# read and print the pin value
print(p2.value())

# reconfigure pin #0 in input mode with a pull down resistor
p0.init(p0.IN, p0.PULL_DOWN)




import machine
import time

led = machine.Pin(25, machine.Pin.QUT)

# varianta 1

while 1:
led.on ()
time.sleep(0.5)
led.off ()
time.sleep(0.5)

# wvarianta 2

#while 1:

T led.value (1)

T time.sleep(0.6)
T led.value (0)

T time.value(0.1)

# variana 3
#while True:

T led.toggle()
T time.sleep(l)

Pico - Blink LED

# LED de pe Pico Board

# activabil cu '1'.

# LED aprins

¥ temporizare 0,5 secunde
# LED stins

# temporizare




What is UART?

(Universal Asynchronous Receiver Transmitter)

 Communication standard implemented in the 60’s.
« Simple, universal, well understood and well supported.
+ Slow speed communication standard: up to 1 Mbits/s

* Asynchronous means that the data clock is not included in
the data: Sender and Receiver must agree on timing
parameters in advance.

« “Start” and "Stop” bits indicates the data to be sent
—+ Parity information can also be sent

!\D 1 2 3 4 5 6 7
_ T -

Start bit & Bit Data

Stop bit
Parity Information




UART - Format date

Data Bit Stop Bit

I
[T S N S g —
DI 1L 1 1 | D
TX 0:1:2:3:4:55?
- i i ey | o e

f t
Start Bit . StartBit
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Pico - UART

from machine import UART

uart = UART(1, 9600) # init with given baudrate
uart.init(9600, bits=8, parity=None, stop=1) # init with given pa

|uart.read(10) # read 10 characters, returns a bytes object

~ |uart.read() # read all available characters

=== uart.readline()  #read aline

{\uart.readinto(buf) # read and store into the given buffer
uart.write('abc’) # write the 3 characters

UART.any() # returneaza 1/0
UART.deinit() # dezactivez UART




Pico-BT - LED




Pico - UART/LED

from machine import UART, Pin
import time

red = Pin (&, Pin.QUT)
bluse = Pin(7, Pin.OQUT)
amber = Pin(8, Pin.QUT)

ser = UART (1, 9&00) # tx=t rxz=7
red.high () # stare initiala
blue.high()
amber.high ()
while 1: ¥ receptie car. telefon
c=ger.read(l) # lectura din UART 1
if ¢ == b'l"':
red.low() ¥ aprind
time.sleep (1)
red.high () ¥ sting
if ¢ == b'2"':
blue.low() # aprind
time.sleep (1)
blue.high () ¥ sting
if ¢ == b'3":
amber.low() ¥ aprind

time.sleep (1)

amber.high () sting
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BCM 283x - Rpi Arhitectura
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- () PeM/ S
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Scatternet
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Format of a Data Packet -
—

72 0-2745

access code packet header payload

-t

e
= S
o 1
"-'.
—— N S
I

- * Payload is of variable length and dependent on
packet type

* Data in fields are sent MSB first!

e



Home RF versus Bluetooth

| Optimized for Home
wireless voice & data
requirements

1 50m in the home & yard

' 2 Mbps raw data rate
(4FSK)

1 2.4 GHz, 50 Hops/sec radio

~ | Lower transmit power

possible

| Based on shipping 802.11 &
DECT technology

il

—

—_—

[1 Coverage: 10m in shirt -
pocket/ briefcase, 100m

with higher transmit power

11 Mbps raw data rate
(2FSK)

[12.4 GHz, 1600 Hops/sec
radio

1 Low battery current standby
mode

[ I Very highly integrated, low
cost products in
development

[1*Piconets” with several
devices can be made



-

GET Commands

I

D Display basic settings. Address, Name, Uart Settings, Security, Pin code, Bonding,
Remote Address.

E Display extended settings: service name, service class, device class, configuration
Timer.

M Display remote side modem signal status.
0] Display other settings. Configuration character, I/O port values, debug mode.
G<X> Display stored settings for command X. These commands correspond to the SET

commands above.

¥
11N

Example: GS will return 1 or 0 depending on the value of security.

In addition to the above, there are a few other useful commands available.

GB Returns the Bluetooth Address of the device.

GK Returns the current connection status: 1=connected, () = not connected.
Return a hex byte containing the value of the PIO pins

Return the software release version



.

SE,<1,0> Encryption 1 to enable, 0 to disable.

SF,1 Set Factory Defaults.

S1, <hex word> - Inquiry Scan Window. Sets amount of time device spends enabling inquiry scan
(discoverability). Minimum value is 0x0012, corresponding to about 1% duty cycle.
Inquiry interval is fixed at 0x800, so time spent in inquiry is 0x12/0x100 by default.
Maximum value is 0x800, set to 0x0000 to disable inquiry scan and make device non-
discoverable. Default value is 0x0200.

SJ, <hex word> Page Scan Window. Sets amount of time device spends enabling page scan
(connectability) . Minimum value 1s 0x0012, corresponding to about 1% duty cycle.
Page Scan interval is fixed at 0x800, so time spent in page scan mode 1s 0x12/0x800
by default. Maximum value is 0x800, set to 0x0000 to disable page scan and make
device non-connectable. Default value is 0x0200.

AL

SL,<E,O,N> Set UART parity. Can be any of, Even, Odd, or None. Only the first character is
needed and must be capital.

Example : “SLE” sets the parity to Even.

SM,<5,4,3,2,1,0>

Mode (O=slave, l=master,2=trigger, 3=auto, 4=DTR, 5=ANY)

Example : “SM,1” sets the mode to Master

SN,<name> Name of the device, 20 characters maximum.

Example: “SN,MyDevice”
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B A CTION Commands

$5% Enter command mode Characters are passed as data until this exact sequence is
seen. If any bytes are seen before or after the $$$ characters in a 1 second window,
command mode will not be entered and these bytes will be passed on to other side.

NOTE: The device will only enter command mode if it is within the configuration
timer window (60 seconds from power up by default). In master mode the
configuration timer is set to zero.

The character string to enter command mode is configurable using the §§ command

Use --- exit command mode.  Exit command mode. “END” will be displayed.

I
]! hlll ln.
‘ol

Local echo. Toggle local echo of RX chars in command mode. (default is off ).

Attempt to connect to the REMOTE stored address.

C,<address> Connect to the address specified in hex format. The address is also stored as the

REMOTE address.

CF<address> Connect and immediately go into FAST data mode. NOTE: you will not be able to
enter command mode while connected. PIO6 can still be used to disconnect. Thus
PIOG6 should be held HIGH before sending this command, as lowering PIO6 will

cause a disconnect.
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I« time>,<COD> Performs an inquiry scan. Default time is 10 seconds, maximumis 48. COD
parameter is optional, 0 or no entry looks for all device classes. When entering a

COD you must provide all six characters, 1.e. 0040F0 for COD 0x40F0. A maximum

of 9 devices will be returned. As devices are found, they are displayed in the format
below:

<BT address><BT name><COD>

00A053000123, MySerialPort,72010C

IN<time>,<cod> Performs an inquiry scan like the / command but does not return the Bluetooth name
= s0 it returns much faster since getting the name requires a remote lookup for each
e device found.

]

— e i

—
i

— [S<time> Performs an inquiry scan, with a COD of 0x001F00, which is the default COD for
Roving Networks Serial adapters and modules.

IR<time> Performs an inquiry scan, with a COD of 0x0055AA, which is the special COD used
By Roving Networks Serial adapters and modules to enable “instant cable
replacement”.
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Factory Default Settings

Setting Default Value
Bluetooth Service Profile Serial Port Profile (SPP)
Device Mode 0 (Slave)
Baud Rate 115200bps
Parity None
Data bits 8 bits
Stop bits 1 bit
Power Mode Auto low power discoverable mode
Name of Device (local name) FireFly-xxxx (last 2 bytes of BT address)
Service Class SPP
Service Type 0000 (undefined service type)
Class Of Device 0x1F00 (unknown device type)
Authentication Disabled
Encryption Disabled
Discovery Enabled 0x0200 = window, fixed interval of 0x1000= 2.56 Seconds
Connection Enabled 0x0200=window, fixed interval of 0x1000 = 2.56 Seconds
Bonding Disabled
Config Timer 60 seconds
SNIFF mode disabled
Default PIN 1234
Local Echo of Rx chars cmd mode | OFF
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Cron

daemon that W111 automatically perform tasks as

' ands that are used for running regular scheduling

.-—_,-""

_ﬁnt‘ahsfands for cron table". It allows to use job scheduler, which
1s 'l?now,n as cron to execute tasks.
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..,‘i'm] obs in Emﬁd%
ake a séh@%ﬂf lo base.

y notification email such as Newsletters, Password

| ideal option to automate Unix jobs.

uni precum:
re/st hge lumina la anumite ore
chide/c eschlde usa la anumit interval
-t 1__,; —maﬂ pentru venit la laboartor conform orar

==h aneste animale la ore prestabilite
- activeaza sonerie la fara zece si la fix
- porneste pompe irigare plante la ore prestabilite

-porneste/opreste LED !



- Crontab -

junile ce vor fi executate corelate eutimpul astfel:

1 - N ne Month Vionth O NC car

he Week] [comman]

Y

sudo /usr/bin/python aprindLED.py sudo /usr/bin/python stingLED.py -
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