EE 105: Microelectronic Devices & Circuits
Lecture 38w: Propagation Delay

Lecture 38: Propagation Delay I
*+ Announcements:
+ HW#11 online and due during RRR week
* Lab 6 online and due 5 p.m., Friday, Dec. 7
+ We're finally back from the smoke
+ Z-scores at end of lecture today
+ If fixed a couple of things in this
% First, the fact that Cdb goes from the drain
to Vdd for the PMOS in an inverter
% Second, the tp equation, where tp = tpl = tp2
= tp3, for the ring oscillator

* Lecture Topics: (over the next few days)

—Capacitance
% Astable Ring Oscillator
% CMOS Inverter Propagation Delay

* Last Time:
* Ended up defining propagation delay

CTN 11/26/18

Copyright © 2018 Regents of the University of California

Dyrimic Behaviom of Hhe CH05 Tivede,
Pro pagatm Delay -
Vip Vns
) 1
@ &)
Tt © (Vo 5 Next
| 1 Shego
arme.‘m
e =
;To"% s L% avg popeyehon dolay
- tpyt tph
Vo A N an - 2
Vou - - (o & gver
6.5 Ui Mverkn )
VoL —
| ¢
Vok 1 . ? Spt.
oSyt - - 1~ \( oH
VoL : : —> L
’V@ U N . A——/a:\“(-Pm@
L0 -“I‘/—" -
g IR SREEN
1
omertud giras & valles. 17 Fe dalby ocnss
e two- rh{q@ heda chain




EE 105: Microelectronic Devices & Circuits CTN 11/26/18

Lecture 38w: Propagation Delay

* Remarks Ackud) CMyS_(olg)) (am e rler’)

* Propagation delay is the delay experienced by a
signal passing through a gate as measured between
the 50% transition points between input and output
waveforms

* In general, a gate displays different response
times for rising and falling input waveforms

+ Thus, define:

% 1,.4¢ response time of a gate making a
low->high output transition

% 1, response time of a gate making a
high->low output transistion

* Propogation delay then defined as the average of
tpLH and TpHL
* What causes switching delay?
% Finite current transistor current drive (i.e., = Aalo EENT h learn //IORE’.U.'

finite on resistance R,, li\ shzble ﬁﬂ,b Osci) b l

% Output node capacitance
= ik 10 on 056 lidn™ = 4 deee Thek D il
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