DIGITAL SENSORS

Sensors  can be  broadly  classified into  two
types: analog and digital. Here's an overview of the different

types within each category:

Analog Sensors:

Analog sensors produce continuous signals that are proportional
to the measured physical guantity. They provide a variable output

that can take any value within a specific range.
1. Temperature Sensors:

- Thermocouples: Measure temperature by generating a
voltage based on the difference in temperature at two

junctions.

- RTDs (Resistance Temperature Detectors): Measure

temperature based on changes in electrical resistance.



o Thermistors: A type of resistor whose resistance

varies significantly with temperature.
2. Pressure Sensors:

- Strain Gauge Pressure Sensors: Measure pressure by

detecting the deformation of a strain gauge.

o Capacitive Pressure Sensors: Use a capacitive

element that changes its capacitance as pressure varies.
3. Humidity Sensors:

- Resistive Humidity Sensors: Measure the resistance

of a hygroscopic material that changes with humidity.

- Capacitive Humidity Sensors: Measure the

capacitance variation due to humidity changes.
4. Light Sensors:

- LDR (Light Dependent Resistor): Changes its

resistance with light intensity.

- Photodiodes: Convert light into an electrical current

that is proportional to the light intensity.

5. Proximity Sensors:



- Inductive Proximity Sensors: Detect metallic objects

by generating an electromagnetic field.

- Capacitive Proximity Sensors: Detect both metallic
and non-metallic objects based on changes in

capacitance.

6. Motion Sensors:

- Piezoelectric Sensors: Convert mechanical stress or

vibration into electrical charge.

- Accelerometers: Measure acceleration and vibrations.

Digital Sensors:

Digital sensors provide a discrete output, usually in the form of
binary data (either 0 or 1), and they often incorporate analog-to-

digital conversion inside the sensor.

1. Temperature Sensors:

- Digital Thermometers: Provide a digital output, often

using integrated circuits (e.g., DS18B20).



2. Pressure Sensors:

- MEMS Pressure Sensors: Micro-electromechanical

systems that convert pressure to digital data.
3. Humidity Sensors:

- Digital Humidity Sensors: Provide digital readings of
relative humidity, often using integrated circuits like
DHT11, DHT22, etc.

4. Light Sensors:

- Photodetectors: Convert light into a digital signal,

often used in cameras or light intensity measurement.
5. Proximity Sensors:

- Hall Effect Sensors: Measure the presence of a
magnetic field and provide a digital signal (used in

detecting rotating objects).
6. Motion Sensors:

- Infrared Sensors: Use infrared light to detect motion,
typically providing a digital output indicating the

presence of motion.



- Ultrasonic Sensors: Measure distance using sound

waves and provide digital outputs.
7. Gas Sensors:

- MQ Series: Sensors that can detect gases like carbon
monoxide, methane, or smoke and provide digital

output after processing the signal.

Both types of sensors have their applications in various fields
such as industrial automation, robotics, environmental
monitoring, and consumer electronics. The choice between
analog and digital sensors depends on factors like the required
precision, environmental conditions, and the ease of interfacing

with other electronic systems.



Analog sensor vs Digital sensor

Feature

Analog sensor

Digital sensor

Data output

Outputs continuous
voltage or current
signals representing
the analog value of
the physical
quantity.

Outputs discrete

digital signals,
usually in binary

form.

Accuracy

Depends on the
quality of the sensor
and circuit design,
may be affected by
noise and

interference.

High accuracy, less
affected by noise

and interference.

Resolution

Limited by the
and ADC

resolution,

sensor
usually

lower.

High resolution,
typically 12-bit, 16-
bit, or higher.




Signal processing

Requires an analog-
to-digital converter
(ADC) to convert

Usually integrates
ADC internally, no

external conversion

analog signals to |needed.
digital signals for
processing.
Transmission Limited Can be transmitted

distance transmission over long distances
distance, susceptible | via serial interfaces
to electromagnetic|(such as  12C,
interference. SPI, UART), strong
anti-interference
ability.
Interface Simple interface,  Complex interface,
complexity typically reads | requires  protocols
signals through |and standards to

voltage or current

changes.

read and transmit

data.



https://en.wikipedia.org/wiki/Universal_asynchronous_receiver-transmitter

Power Usually low, | May be higher due
consumption depending on|to more integrated
specific circuit | circuits and

design. processing

functions.

Cost Generally cheaper, | Generally more
suitable for simple | expensive, but has
and low-cost | advantages in
applications. accuracy and

reliability.

Calibration May require | Lower calibration
frequent calibration | frequency, usually
to maintain | calibrated at the
accuracy. factory.

Response time

Short response time,
suitable for
measuring rapidly

changing signals.

Response time may
be longer due to data
processing and

conversion.




