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How to relate electronics
to the physical world?

1. Measuring the appropriate variables (SENSORS)
2. Responding to those values (Actuators)

Microcontroller (Arduino board or similar) + Programming
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Notas del ponente
Notas de la presentación
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An example about the use of
electronics within Sensors and
Actuators

The LDR
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Sensor & Actuators

Temperature & Humidity sensor
‘ Joystick

Buzzer

Motion detector

LDR
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1a. To design a circuit that turns on an
LED when it becomes dark (BJT)
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Notas del ponente
Notas de la presentación
The 470kΩ potentiometer and the Light Dependent Resistor make up a resistive divider (or voltage divider). 
According to the LDR behavior, it will have low resistance when there are high light levels. To accomplish our goal in normal light conditions, we first have to set the voltage on the divider low enough so that the transistor keeps off. 
The potentiometer helps us to ensure the transistor is off for different light levels.
When the room becomes dark, the LDR will increase quite a lot its resistance. Then, the voltage on the divider also will give up, turning on the transistor. 
If the collector current is high enough, the LED will light up.
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Light Dependent Resistor (LDR)

v'Resistance |

v'A device wit
such as the

ncreases with decreasing light levels.

N sensitivity in the visible light region,
NSL-19M51

»|n dark conditions, the resistance is high (up to a few MQ)
» The resistance falls to less than 1kQ in high light levels.
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Bipolar Junction Transistor (BJT)

f the base-emitter junction is forward-biased

g >0 and [->0
In the active region |- = %5
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Leiss  1b. To design a circuit that turns on an
LED when it becomes dark (comparator)
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Notas del ponente
Notas de la presentación
This device often compares a single signal to a reference, as in our particular circuit. In this case, we will only use one comparator (the other is left unconnected).
This circuit's 33 kΩ resistor, and the LDR make up a voltage divider. Again, depending on the light level conditions, we must first set the reference voltage (V+) through the 10K potentiometer so that V+ > V-.
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Comparator

v The LM393 IC consists of two independent voltage

comparators, each including two inputs (IN+, IN-) and one
output (OUT).

UPV

VIt Vine > Vine —> Vour = Vee

VIf Vige <Vine > Vour =0
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Output1 1

In1() 2

In1(+) 3

GND 4

g Vcc

7 Output 2

6 Input2(-)

5 Input2(+)


Notas del ponente
Notas de la presentación
This circuit's 33 kΩ resistor, and the LDR make up a voltage divider. Again, depending on the light level conditions, we must first set the reference voltage (V+) through the 10K potentiometer so that V+ > V-.
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1b. Comparator

v The 33kQ resistor and the LDR make up a voltage divider.

v Again, depending on the light level conditions, we first have to set the
reference voltage (V+) through the 10K potentiometer in such a way
that:

V+> V- (Vour = Vee)
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Notas del ponente
Notas de la presentación
This circuit's 33 kΩ resistor, and the LDR make up a voltage divider. Again, depending on the light level conditions, we must first set the reference voltage (V+) through the 10K potentiometer so that V+ > V-.
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