Semiconductor —I

Materials that permit flow of electrons p&\@leg’
conductors (e.g., gold, silver, c\% %

Materials thatebﬁﬁkﬁf(@/ 2}0 ﬁ g?e called
msuk@t%ré@g b%%ﬁ@ n, mica, etc.).

Materials whose conductivity falls between those
of conductors and insulators are called

semiconductors.

Semiconductors are  “part-time”  conductors
whose conductivity can be controlled.
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P-Type Silicon —I|I

e The hole of boron atom points toward\s)\}(e negative terminal.

« The electron of ne‘l.@g@}t% S|I|con atom points toward

positive ter
(O K]
e\ﬂﬁ’e\%l r;:3%@0 nelghbormg silicon atom falls into the
P( boron a Ing the hole in boron atom and creating a “new”

hole in the silicon atom.

e It appears as though a hole moves toward the negative
terminal!



Transistor

e A three lead semiconductor device that acts as:
— an electrically controlled switch, or \"4
O 8

— acurrent amplifier. \e. C
esSo
e Transistor is analogous to a faucs\
- Turnlng faucet’ Sc nob al ﬁ%h&éw rate of water coming out from the faucet.
urren ra

gpf)x_@ nsistor’s control lead controls a larger current flow
h'its othg
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MOSFET

Metal oxide semiconductor FET.
Similar to JFET. cO- \)\(

A metal oxide insulator is place({@gl’&\&fe to obtain a high input impedance @ the
gate

— gate input i (faﬁg appr. 1(@& 6
Usepm%\h% or a a@@e above yields a low gate-to-channel capacitance.
— If too much statlc electricity builds up on the gate, then the MOSFET may be damaged.




MOSFET Types

Enhancement type:
— Normally off, thus no current flows through drain-source channel when Vg = V..

— When a voltage applied @ the gate causes Vg ;t\x the drain-source channel reduces
resistance to current flow.

0.V
Depletion type: a\e C
— Normally on, thus maﬁmmg&rrg cAys through drain-source channel when Vg = V..
— When a. v%(fq |ed @L @hYe Causes Vs # Vg the drain-source channel increases
U@%

Enhancement MOSFETs Depletion MOSFETS
drain drain drain drain
® .6 .6
gate gate gate gate
sSource source source source
n-channel p-channel n-channel p-channe
Current flow increases with: Current flow decreases with:

VAPRVA V< Vg Vg < Vg \VAPRVA



LED 101—IIl

« Let V, be the supply voltage.
* Let V; be the rec@(ed forward bias voltage for the
LED. \6 cO
i " (J OE@? esthe desired current flow through LED.
ol \ m “(Dgn, he current limiting resistance R is sized as
litnita Brxcjét * \Pf

follow:
pa
9 VR :Vs _Vf

D v, va R:VIR:VSTVf

Oy . e« If R is chosen smaller than the above value, a
larger current will flow through the LED.
— LEDs can handle only limited current (varies from
20mA to 100mA).

— If current through LED is larger than the maximum
allowed value, than the LED will be damaged.




Visible-Light LED

Inexpensive and durable.
Typical usage: as indicator lights.

Common colors: green (~565nm) ye\lév\QQSé%nm) orange (~615nm), and red
(~650nm).

Maximum forwarc“@ﬁ@ &%ﬁ BA‘

Typ@ @s\ﬂ@l\% Qg o 3mA.
Typical brightness’levels: 1.0 to 3.0mcd/1mA to 3.0mcd /2mA.

High-brightness LEDs exist.
— Used in high-brightness flashers (e.g., bicycle flashers).
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How Photoresistor Works

Special semiconductor crystal, such as cadmium sulfide or lead sulfide is used to make
photoresistors.

When this semiconductor is placed in dark\élf@@ls\\)/\éhin Its structure resist flow through
the resistor because they are too strqﬁr;%yD "10 the crystal’s atoms.
d

When this semiconductor;SaP' m\@ imcoming photons of light collide with the bound
electrons, strippi tﬁ( ﬁ}bl@%n&t m, thus creating holes in the process.

Libeﬁte@{ﬁk?o S ﬁng@@ e current flowing through the device.

Conventional current flow

Hole created

Liberated
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Phototransistor Applications—Dark Activated Relay

A phototransistor IS used to control the base current supplied to a power-switching
transistor that is used to supply current to a relay \4

When light is removed from the for the phototransistor turns off,
allowing more current to e ase of the power-switching transistor.

This allows the E%gghrr@ or to turns on, and current flows through
the re at

The?ﬁ pot is ué adjust the sensitivity of device by controlling current flow
through the phototransistor.
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