Operational Amplifiers
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Open Loop Operation, Feedback
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Limitations
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Semiconductors (P-type, N-type)
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Diodes
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LEDs, Zener Diodes
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Diode Waveform Shaping Circuits
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Decreasing /T
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BJT (Bipolar Junction Transistor)
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Symbol and IV Characteristics
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Circuit symbol and
Convention for current directions
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BJT Operation Modes
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BJT Transfer Functions
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MOSFETS

Thursday, February 3, 2022 5:20 PM

- Dol ip NMoS pMOS f | is=ip
6 [ o MOS i-v Equations . '
Yas | i =0

S liszil) D liD

NMOS (Voy = vgs — Vip)

Cut— Off : Vor <0 ip =0
. | w ,
Triode : Voy = 0 and vpg < Vpy ip = 0.5 u,Cox — (2 Voyvps — V5s)
. _ w
Saturation: Voy = 0and vpg = Vyy ip =05 un(,‘oxf Vé, (1 + Avps)

PMOQOS (VOV = Vg — |th|)
Cut— Off : Vov <0 ip =0

w
Triode : Voy = 0and vgp < Voyr ip = 0.5 upCoxT(Z Vovvsp — vép)

W
Saturation: Vpy = 0andvgp = Vyy ip =05 HpCoxf Vé, (1 + Avgp)

ECE 65 Page 13



NMOS Inverter
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CMOS Inverter
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CMOS NAND Gate
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Transistor Amplifiers
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MOSFET Bias and Small Signal Response
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BJT Bias and Small Signal Response
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BJT Amplifier Biasing
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MOSFET Amplifier Biasing
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Transistor Amplifier Configurations
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