6.012 - Microelectronic Devices and Circuits

Lecture 15 - Digital Circuits: CMOS - Qutline

Announcements

One supplemental reading on Stellar
Exam 2 - Thursday night, Nov. 5, 7:30-9:30

Review - Inverter performance metrics
Transfer characteristic: logic levels and noise margins
F'Dwer: Fl.al.re. static T PE'-'E, dynamic |:= lIEII"t.1|""rIIID"r*'2 + E_U:IE 2]'
Switching speed: charge thru pull-up, discharge thru pull-down
If can mnd'E'I Iﬂﬂd d> |iﬁEElr ‘:: d"l."DUTu'ldt = iCH{vEILT:]"r{:L: = ijEH{vDLT}'“:L

If can sayi_, i, constant: .= C (V -V ollon: thn = CLVeViaWo.,
Fﬂﬁ-ﬂ”t, fan-in joften only 10 to 90% swings)
Manufacturability

+ CMOS

Transfer characteristic
Gate delay expressions
Power and speed-power product

Velocity Saturation
General comments
Impact on MOSFET and Inverter Characteristics
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Switching transients

General approach: i
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* Known as PMOS when made with p-channel. * Motice that CMO5 has a larger (~3x) input capacitance.



