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* Background and Usage
Overview:

e Definition and Introduction

Ideal and Real Characteristics
* Current Voltage Relationship
* Types of Diodes

* Applications

The World with Diodes
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*  Why is 1t important
and how can we
look at i1t from the
big picture?

Anode
(+)

Cathode
(-)

* The one-way valve
of electronics.

The Purpose 0f a Diode
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 An ideal diode 1s to control
the direction of current-

- flow.
ldeal Diode
= = e Short Circuit
Characteristics

Forward Biasing

* Reverse Biasing

Operation Mode On (Forward Off (Reverse
biased) biased)
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The PN Region
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Ip =g (edYPNET L)

Whefe, ID — IS (eVD/().()Z() _1)
I, = Diode current in amps
D P Where,
I = Saturation current in amps _ ,
(typically 1 x 1072 amps) I, = Diode current in amps
e = Euler's constant (~ 2.718281828) I = Saturation Current in amps
q = charge of electron (1.6 x 107"° coulombs) (typically 1 x 1072 amps)

V,, = Voltage applied across diode in volts e = Euler's Number (~ 2.718281828)

- "Nonideality" or "emission" coefficient V,, = Voltage applied across diode in volts

(typically between 1 and 2)
k = Boltzmann'’s constant (1.38 x 10°%°)

T = Junction temperature in Kelvins
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e Non Linear

 Forward
Voltage

* Breakdown
Voltage

Breakdown

( Reverse
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TYPES OF DIODES
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* The most basic. e Standard diode with a much
higher maximum current rating,.

e They usually have a medium-high
forward voltage drop and a low This higher current rating usually

maximum current rating comes at the cost of a larger
forward voltage

Schotty Diode Zener Diode

 Intentionally conduct reverse

* Smaller forward voltage drop

current.
* Large breakdown voltage  Very precise breakdown voltage,
» Limiting losses, when every called the Zener breakdown
voltage

last bit of voltage 1s

important. * When enough current runs in

reverse through the Zener, the
voltage drop across it will hold

Tvnes 0-' n i 0[' es steady at the breakdown Voltagge.
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* Whenever electrons fall
from a higher energy level
to a lower energy level
they emit specific-
frequency radiant energy

e Electroluminescence

—ptype
— active region

o hole

Tynes 0f Diode: LED 1
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* Resonant Tunneling
* Peak Current and Valley Current

* Negative Resistance

Tunnel diode
Anode Forward

current
l 7~ / +
."// \.‘ / -

Cathode -
h .
(a) (b) Ve Vv Forward voltage (c)
Tynes 0f Diode: Tunneling 1
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+ top metal contact __
p diffusion '

! / depletion region
n type

- n+ contact region — §

bottom metal contact

* Electron current
flow 1n response to
manipulation of
light.

e Solar Cells

Tynes 0f Diode: Photodiode
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* Rectifiers
* alternating current (AC) to direct current (DC).

* Current Protection/ Voltage Spike Stoppage

* ensures that current can only flow in the positive direction, and
the power supply only applies a positive voltage to your circuit

* Logic Gates
* Light and Power
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