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PMOS Summary (model)

For all regions,

K, = K;% K =u,C", ig=0 iz=0 (4.29)
Cutoff region:
ip =0 for Vo = Vip (4.30)
Triode region:
ip=K, (UGS — Vrp— UZE)UDS for 0 < |vps| < [vgs — Vrpl 4.31)
Saturation region:
ip = %(UGS — Vrp)*(1 + Awps)) for |vps| = |vgs — Vrr| = 0 (4.32)
Threshold voltage:
Ve = V7o — }’(\/UBS + 205~ \/E) (4.33)
be

For the enhancement-mode PMOS transistor, V;, < 0. For the depletion-mode PMOS, V;, > 0.



Voltage A

Voltage A

NMOS and PMOS Summary (terminal voltages)
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MOSFET Circuit Symbols
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{a) NMOS enhancement-mode device
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(e) Three-terminal NMOS transistors
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{g) Shorthand notation—NMOS
enhancement-mode device
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(1) Shorthand notation—PMOS
enhancement-mode device
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(b)) PMOS enhancement-mode device
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() Three-terminal PMOS transistors
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(h) Shorthand notation—NMOS
depletion-mode device
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(j) Shorthand notation—PMOS
depletion-mode device
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(c) NMOS depletion-mode device (d) PMOS depletion-mode device

* (g)and (i) are the most
commonly used symbols in VLSI
logic design.

 MOS devices are symmetric.

* In NMOS, n* region at higher
voltage is the drain.

* In PMOS p* region at lower
voltage is the drain



MOSFET Analysis

* Depending on the type of application, a MOSFET may be put into one of three
regions of operation by setting its operating Q-point .
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