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Week 7 Agenda
BJT Basics

• Introduction to Transistors

• NPN Transistors

• Physical Properties

• Current Relationships in Active Mode

– Base-Collector (beta)

– Emitter-Collector (alpha)

• Circuit Models

• PNP Transistors

• Circuit Symbols
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Transistor as 3–Terminal Device
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A Look Ahead: I–V Curves

3 Modes: Active, Saturation, Cutoff
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Physical Model: Active Mode
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Modes of Operation

• Active Mode (Next Few Slides)

– EBJ Forward Biased

– CBJ Reverse Biased

• Other Modes (Discussed Later)

– Saturation Mode

Both Forward Biased

– Cutoff Mode

Both Reverse Biased
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Physical Principles: Active Mode
(1)
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Physical Principles: Active Mode
(2)
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Equations for Active Mode
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Currents in Active Mode
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Base Current (1)
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Base Current (2)
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Base Current (3)
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Emitter Current
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BJT Models
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A Pi Model
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Another Pi MOdel
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A Tee Model
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Another Tee Model
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PNP Transistor
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A Pi Model for PNP
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A TEE Model for PNP
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Helpful Hint

• Try to draw the circuit so positive voltages are at the top

• NPN collectors above emitters

• PNP collectors below emitters
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Circuit Symbols
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