Lecture 2 Diode and Diode Application

Present by : Thawatchai Thongleam
Faculty of Science and Technology
Nakhon Pathom Rajabhat University

Diode and Diode Application
= Outline

0 2.1 Basic Semiconductor

0 2.2 Terminal Characteristics of Junction Diodes
0 2.3 Analysis of Diode Circuit

0 2.4 Clipper Diode

0 2.5 Zener Diode

2.1 Basic Semiconductors
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Fig. 2.1 Symbol and structure of diode.

Diode Device

Junction Physical Structure on PN

Metal contact Metal contact
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Fig. 2.3 Simplified physical structure of the junction
diode. (Actual geometries are given on Appendix A.)

= We can simplify Diode
physics by modeling it as a

Fig. 2.2 Diode device. 2D PN junction
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‘ Intrinsic Semiconductor
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Energy Band Model
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Energy band model for semiconductor

b Energy _ Conduction liand
€ e Electron E
A c
Egprmm Ep;
Y EV

Valence band

Creation of electron-hole pair by
thermal excitation across the energy

bandgap




Extrinsic semiconductor
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Diode semiconductor
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Forward bias
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‘Diode Characterization
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Fig. 2.4 The i-v characteristic of
a silicon junction diode.
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‘Diode Regions
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= Diodes have a 0.7V drop (thresholds voltage) in the forward direction




2.3 Analysis Diode Circuit

The Ideal Diode
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Fig. The ideal diode: (a) diode circuit symbol; (b) i-v characteristic; (c) equivalent circuit
in the reverse direction; (d) equivalent circuit in the forward direction.

Diode Circuits
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Practical Diode Circuit

Diode charges capacitor.

‘Half—wave rectifier
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Fig. 2.3 (a) Rectifier circuit. (b) Input waveform. (c) Equivalent circuit when (d) Equivalent
circuit when v, >0 (e) Output waveform.
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2.4 Clippers Diode

Clippers Diode (con)
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‘ Clippers Diode (con)
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Symbol of Zener Diode
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Characteristic of Zener Diode
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Ex1. Find V|, Vg, I, and P, at figure 7ener Diode
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Ex2. Find R, .. and R at figure Z.ener Diode
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