ME133 Lecture 6 1/26/23

Last time:



Today:



B CLASS DISCUSSION ITEM 3.4
Voltage Limiter

The diode portion of the following circuit 1s called a voltage limiter. Explain why.
Sketch some input and output waveforms that 1llustrate the circuit’s behavior. Note:
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Zener Diode: Voltage regulator
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Figure 3.14 Zener diode symbol and current—voltage
relationship.

Figure 3.15 Zener diode voltage regulator.




Other Applications
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Compare with normal diode

R4
v Wt
+Vo — ?
0 -
Vo
+Vo —




Transistors Overview
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Basically two functions
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Main Advantages
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Most Common Types of Transistors
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Bipolar Junction NPN transistor
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Bipolar Junction PNP transistor
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NPN Working Principle




Transistor Water Analogy




Common Emitter Circuit
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emitter (E)
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BJT Operation Modes Common Emitter
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saturation
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How to ensure saturation? (Example 3.4)
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How to ensure saturation? (Example 3.4)




Real Data
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Real Data
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Summary of BJT Switch
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Summary of BJT Switch



BJT Switch Applications
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Figure 3.30 Darlington pair.




BJT Switch Applications
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Figure 3.31 Optoisolator.



Types of optoisolators

it f
Device type!"”'® > Source of light!” Sensor type!” Speed Cul"'e':aﬂ':“s g

Incandescent light bulb Very low
Resistive opto-isolator T CdS or CdSe photoresistor = <1009[note 6]
(Vactrol) (LDR)

GaAs infrared LED Low
Diode opto-isolator GaAs infrared LED Silicon photodiode Highest 0.1-0.2%|22]
Transistor opto- Bipolar silicon phototransistor Medium 2—120%!22]
: GaAs infrared LED
isolator Darlington phototransistor Medium 100-600%!22!
Opto-isolated SCR GaAs infrared LED Silicon-controlled rectifier Low to medium | >100%!/23!
Opto-isolated triac GaAs infrared LED TRIAC Low to medium | Very high

Solid-state relay

Stack of GaAs infrared
LEDs

Stack of photodiodes driving
a pair of MOSFETs or an IGBT

Low to highlnote 7}

Practically unlimited




BJI Packages
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