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The CMOS Inverter: A First Glance
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Switch Model of CMOS Transistor

—
VRN
I VYV

Vs| > [V
Nesl< Vil NVesl> Vi

Digital Integrated Circuits Inverter © Prentice Hall 1995




CMOS Inverter: Steady State Response
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CMOS Inverter: Transient Response
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CMOS Properties

e Full rail-to-rail swing
® Symmetrical VTC

® Propagation delay function of load
capacitance and resistance of transistors

@ No static power dissipation
@ Direct path current during switching
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The MOS Transistor
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MOS Transistors -
Types and Symbols
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Threshold Voltage: Concept
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The Threshold Voltage
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The Body Effect
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Current-Voltage Relations
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Transistor in Linear
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MOS transistor and its bias conditions
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Transistor in Saturation
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Current-Voltage Relations
Long-Channel Device
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A model for manual analysis

Digital Integrated Circuits
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Current-Voltage Relations
The Deep-Submicron Era
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Velocity Saturation

Ugat = 10°

Constant velocity

Constant mobility (slope = )
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Perspective
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|5 versus Vg
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A model for manual analysis

Digital Integrated Circuits
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Simple Model versus SPICE
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A PMOS Transistor
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Transistor Model

for Manual Analysis

Table 3.2 Parameters for manual model of generic 0.25 pm CMOS process (minimum length

device).
P (V) 1V Vagar (V) B AV Avh
MRAOS 43 g 063 115 1078 0.0
PMOE —ihd 0.4 - 230 1t -0.1
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The Transistor as a Switch
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The Transistor as a Switch
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The Transistor as a Switch

Table 3.3 Equivalent resistance R, (WIL= 1) of MWMOS and PMOS rangistors in 0,26 pm CVMOS
process (with L= L For larger devices, divide R by WL

Fap (V) 1 1.3 2 13

MNMVIOS (kL) i3 1% 13 13

FMOS (kL2 115 55 ig il
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The Sub-Micron MOS Transistor

® Threshold Variations
® Subthreshold Conduction
@ Parasitic Resistances

® Latch-up
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Threshold Variations
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Sub-Threshold Conduction
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Parasitic Resistances
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Future Perspectives

25 nm MOS transistor (Folded Channel)
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Voltage Transfer
Characteristic
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PMOS Load Lines
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CMOS Inverter Load Characteristics
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CMOS Inverter VTC
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Simulated VTC
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