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Components that one needs to know for a

basic line following robot -

Resistors
Diodes
Capacitors
Switches
IC
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Resistors




What is a resistor?

A linearresistor is a linear, passive two
terminal electrical component that
Implements electrical resistance as a circuit
element.

Resistors determine the flow of current in an
electrical circuit. Where there is high
resistance in a circuit the flow of current Is
small, where the resistance is low the flow of

current is large. m



Types of resistors

Fixed
a Thermistor
/N (thermally
B sensitive
resistor)
Light Dependant
Resistor

Variable type
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Pull up / Pull down resistor

Pull-up resistorsare used in electronilogic circuitsto ensure that inputs

to logic systems settle at expected logic levels if external devices are
disconnected ohigh impedance. The pullp resistor assures that the

wire Is at a defined logic level even if no active devices are connected to
It.

A pulkdown resistor works in the same way but is connected to ground.
It holds the logic signal near zero volts when no other active device is
connected. i 4 Vin

Pullup Switch

Resistor

o/o

Vout
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Logic Gate (Buffer)

(Buffer) Pulldown
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Diodes




What is a diode?

Adiode is a type of twe with
a nonlinear

The most common function of a diode is to allow an electric
current to pass in one direction (called the
diode'sforwarddirection), while blocking current in the
opposite direction (theeversalirection).

A semiconductor diode, the most common type today, IS a
crystalline piece of material connected to

two electrical terminals


http://en.wikipedia.org/wiki/Terminal_(electronics)
http://en.wikipedia.org/wiki/Electronic_component
http://en.wikipedia.org/wiki/Current%E2%80%93voltage_characteristic
http://en.wikipedia.org/wiki/Current%E2%80%93voltage_characteristic
http://en.wikipedia.org/wiki/Current%E2%80%93voltage_characteristic
http://en.wikipedia.org/wiki/Semiconductor

Some commonly used diodes

When the voltage is applied in forward direction,

the diode conducts. In reverse direction, the diode ac==-==

: . . D
like an open circuit. | i

Zenerdiodes are a form of semiconductor diode that are widely used in
electronics circuits as voltage references.

They conduct in the forward direction and have the same turn on voltage as
ordinary. In reverse direction, once a certain voltage is reached the diode "breaks
down" and currentlows.Lookingat the curves for Zenerdiode, it can be seen

that the voltage is almost constant regardless of the current carried. This means
that aZenerdiode provides a stable and known reference voltage.

Anode M Cathode /



http://en.wikipedia.org/wiki/Zener_diode
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When a lightemitting Is forward :

it emits light. The wavelength of emitted light
depends on the semtonducting material used.

Anode M‘r Cathode ‘
LED(visible light) IR LED

Lens
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A photodiode is a that takes light energy and L/ TR

converts it into electrical energy. If placed in a dark room, =gy b/“"“"‘“
the photodiode is exposed to no light; therefore it creates n{ R

electricity. However, if light falls upon it, it takes the light &
energy and produces electric current in response. Cathade (1 + i Anode (4
|

Anode D{ll Cathode @


http://en.wikipedia.org/wiki/Semiconductor_diode
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Capacitors




What is a capacitor?

A capacitoris a used to

store In an .

When there is @ (voltage) across the conductors, a
static develops across the dielectric, causing positive charge

to collect on one plate and negative charge on the other plate

Practical capacitors are available commercially in many different forms.
The type of internal dielectric(like air, paper, electrolytic etc), the
structure of the plates and the device packaging all strongly affect the
characteristics of the capacitor, and its applications.

; > ..‘é‘

electrolytic ceramic variable



http://en.wikipedia.org/wiki/Passivity_(engineering)
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Applications

Energy storage- A capacitor can store electric energy when disconnected
from its charging circuit, so it can be used like a tempoiaxiery. Capacitors are
commonly used in electronic devices to maintain power supply while batteries
are being changed.

Power conditioning - are used in
where they smooth the output of a full or half waie

Signal coupling- Because capacitors pass AC but blocksD@als(when
charged up to the applied dc voltage), they are often used to separate the AC anc
DC components of a signal.

Decoupling - A decoupling capacitor is a capacitor used to protect one part
of a circuit from the effect of another, for instance to suppress noise or
transients. Noise caused by other circuit elements is shunted through the
capacitor, reducing the effect they have on the rest of the circuit. It is most
commonly used between the power supply and ground. An alternative name

isbypass capacitor. @


http://en.wikipedia.org/wiki/Battery_(electricity)
http://en.wikipedia.org/wiki/Reservoir_capacitor
http://en.wikipedia.org/wiki/Power_supply
http://en.wikipedia.org/wiki/Power_supply
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Switches




A "switch" is a device that allows you to open and close an electric circuit
This lets you turn something on or off, or select one of several choices.
Basic electronic components don't get much simpler than a switch, but
there are a startling assortment of different switches out there, for every
possbileneed.

A switch is generally associated with 2 tergngull and throw.

Number Of Throws- The number of "throws" is the number of electrical
connections the switch can make. The simplest switch is single throw
either it connects to the other end of the

circuit, or not.

The given image has 2 throws.

Number Of Poles

It is the number of switches activating at once in a

single package.

The schematic represents a double throw, single pole
(DPST) switch. @



