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Ce tipuri de module putem alege?

Traductori, senzori
Sisteme de adaptare
a semnalelor
Convertoare Analog-
Digitale

Actuatori,
convertoare digital-
analogice, ecrane,
elemente de
executie, drivere si
sisteme de
actionare

Memorii externe,
carduri SD/Micro-SD,
memorii RAM
suplimentare,
circuite de
prelucrare digitala




Ce analizdm cand alege

 Domeniul de lucru/masurd/generare

« Compaitibilitate cu sistemul loT/platforma de dezvoltare
- Tensiuni/curenti de iesire/intrare
 Protocoadle de comunicatie
« Vitezd de achizitie a datelor

- Consum energetic

- Aplicatii grid powered

- Aplicatii alimentate din baterii/autonome
* Pret

- Robustete si fiabilitate



Ce module 3

De madsurare a temperaturii

De mdsurare a umiditadtii, a presiunii atmosferice

De mdsurare a concentratiei de gaze

De mdsurare/determinare a culorii, a luminozitdtii, a zgomotului
De stocare pe carduri SD/microSD/memorie suplimentard

De prelucrare a sunetului

Modul radio FM

Multe altele



Ce parametri

« Tensiuni de intrare si de iesire
« Curenti de alimentare
* Nivele logice

 Optional, mai rar:
. Curenti de intrare/iesire
 Protocoadle speciale de comunicatie
« Producator
« Format fizic
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Studiu de caz:

e Platforma de dezvoltare este Arduino Uno

« Microcontroller alimentat la 5V, atdt liniile de date cdat si
alimentarea vor avead 5V

« Trebuie sd gdsim un senzor/un set de senzori compatibili



Exemplu: BME2 0(1) “Ilm

Bosch Sensortec | BME280 Data sheet 13|60

2. Absolute maximum ratings

The absolute maximum ratings are determined over complete temperature range using corner lots.
The values are provided in Table 5.

Table 5: Absolute maximum ratings

o . T

Voltage at any supply pin Voo and Voo pin
Voltage at any interface pin -0.3 Voo + 0.3 v
Storage temperature = 65% RH -45 +85 °C
Pressure 0 20 000 hPa
ESD HBM, at any pin +2 kv
CDM +500 v
Machine model +200 \

Condensation No power supplied Allowed



Exemplu: BME

Bosch Sensortec | BME280 Data sheet 14| 60

3. Functional description

3.1 Block diagram
Figure 2 shows a simplified block diagram of the BME280:
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Figure 2: Block diagram of BME280
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mmmm

Supply Voltage Voo ripple max. 50 mVpp 1.71

Internal Domains

Supply Voltage Vooio 1.2 1.8 3.6 v
IfO Domain

Sleep current loosy 0.1 0.3 HA
Standby current looss 0.2 0.5 pA

(inactive period of
normal mode)

Current during loow Max value at 85 °C 340 HA
humidity
measurement
Current during lbor Max value at -40 °C 714 pA
pressure
measurement
Current during loot Max value at 85 °C 350 pA
temperature
measurement
Start-up time tarartip Time to first 2 ms
communication after

both Voo > 1.58

and Voo > 0.65 V
Power supply PSRR full Voo range +0.01  %RH/V
rejection ratio (DC) 45 Pa/V
Standby time Atetandny +5 +25 Yo

accuracy
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Input low level Vii_si Vopio=1.2 V to 3. 6V %V oo
o
Input high level Vin_si Vooio=1.2 Vto 3.6 V 80 % Voo
0
Output low level I°C Vol_sDi Vopio=1.62 V, la=3 mA 20 % Voo
o
Output low level I2C Voi_spi_1.2 Vooio=1.20 V, ls=3 mA 23 % Voo
0
Output low level SPI Vol_sbo Vopio=1.62 V, la=1 mA 20 % Voo
o
Output low level SPI Voi_spo 1.2 Vopio=1.20 V, la=1 mA 23 % Voo
0
Output high level Voh Vopio=1.62 V, loh=1 mA 80 %V oo
(SDO, SDI) o
Output high level Voh_1.2 Vopio=1.20 V, loh=1 mA 60 %Vooi
(SDO, SDI) 0
Pull-up resistor Rpul Internal CSB pull-up 70 120 190 kQ
resistance to Vooio

I°C bus load capacitor Cb On SDI and SCK 400 pF
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POR settings Mode[1:0] = 01 Data readout Mode[1:0] = 01

// Returns temperature in DegC, resoclution is 0.01 DegC. Output wvalue of "5123" equals 51.23
DegC.
// t_fine carries fine temperature as global walue
BMEZEBO 532 t t_fine;
BMEZEQ 532 t BMEZ80 compensate T int32(BME280 =532 t adc_T)
{
EMEZ80 =32 t warl, ward, T;
warl = ({({adc T»»>3) - ((BME230 532 t)dig Tl<<1l))) * ((BMEZ80 532 t)dig T2))} =»> 11;

var?2 = (((((adc_T»>>4) - ((BME280 S32 t)dig T1)) * ((adc_T>>4) - ((BME280 832 t)dig T1)))
5> 12) *

((BME280_S32 t)dig T3)) >> 14;
t fine = varl + war2;

T = (t_fine * 5 + 128) >> 8&;
return T;
}
// Returns pressure in Pa as unsigned 32 bit integer in Q24.8 format (Z4 integer bits and B8

fractional bits).

/f Output value of “24674867" represents 24674867/256 = 9
BMEZED U32 t BMEZE80 compensate P int64 (BME280 532 t adc P)
{

o

38

o

.2 Pa = 963.B6Z hPa

EMEZ80 =64 _t wvarl, varZ, p;

wvarl = ((BME280_S64 t)t_fine) - 128000;

var? = wvarl * wvarl * {BMEEEE_SEd_t}dig_PE:

var? = wvarl + {{varl”{BMEEEE_SE4_t}dig_95}<<lT};

var? = wvar2 + (((BME280_S64 t)dig P4)<<35);

wvarl = ({varl * warl * (BMEZ80 S&d4 t)dig P3}>>B) + ((varl * (BME280_S64 t)dig PZ)<<1Z);
varl = ({{((BEMEZ280_S64 t)l)<<47)+varl))*((BMEZB0 S64_ t)dig Pl)>>33;:

if (varl == 0)
{
return 0; // avoid excepticn caused by division by zero
1
p = 1048576-adc_E;
P = ({(p=<3l)-var2)*3125) /varl;

varl = ({(BEME280 264 t)dig P3) * (p>>13) * (p>>13)) >> 25;
var2 = (((BME280 S64 t)dig PB) * p) >> 19;

p = ({p + wvarl + war2) >> 8) + (((BME2B0 S64 t)dig P7)<<4);
return (BMEZ280 U322 t)p;
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void loop()
{
float temp = bme.getTemperature();
uint32_t press = bme.getPressure();
float alti = bme.calAltitude(SEA LEVEL_ PRESSURE, press);
float humi = bme.getHumidity();
Serial.println();
Serial.println(” start print
Serial.print("temperature (unit Celsius): "); Serial.println(t(

Serial.print("pressure (unit pa): “); Serial.println(p
Serial.print("altitude (unit meter): "); Serial.println(a
Serial.print("humidity (unit percent): “); Serial.println(h
Serial.println(” end print

delay( );




Exemplu: TMPIC

6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)‘"

MIN MAX UNIT
Supply Voltage 4 Vv
Voltage at SCL, SDA and ADD0? 0.5 4 v
Voltage at ALERT (V) * 93) v
Operating temperature -55 150 °C
Junction temperature 150 °C
Storage temperature, Tgyq —60 150 °C

(1) Stresses above these ratings may cause permanent damage. Exposure to absolute maximum conditions for extended periods may
degrade device reliability. These are stress ratings only, and functional operation of the device at these or any other conditions beyond

those specified is not supported.
(2) Input voltage rating applies to all TMP102 input voltages.
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