Digital Integrated Circuit (IC) Layout and
Design - Week 4, Lecture 8

* http://www.ee.ucr.edu/~rlake/EE134.html]
= HW 1 due next Tues.
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Reading

napter 1 of text.
napter 2 of text.
napter 3 of text.
napter 5 of text.

aWeek 1 - Reac
aWeek 2 - Reac
aWeek 3 - Read
aWeek 4 - Reac
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Review/Finish
alInverter (Ch. 5)

= Voltage transfer curve (VTC) &
= Switching Point

New

alInverter (Ch. 5)
= Capacitance
= Switching delay time
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Simple Model versus SPICE
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A Unified Model for Manual Analysis
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Transistor Model
for Manual Analysis

Table 3.2 Parameters for manual model of generic 0.25 uym CMOS process (minimum length
device).

Vi (V) ¥ (V) Vpsar V) K (AVY) A OVhH
NMOS 0.43 0.4 0.63 1151078 0.06
PMOS —0.4 -0.4 -1 30 % 1070 0.1

| keep all signs positive for PMOS and use V¢g, Vgp, lsp-
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CMOS Inverter Load Characteristics
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CMOS Inverter VTC
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Switching Threshold as a function of
Transistor Ratio
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Determining V,, and V,,

out _ —
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g
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Inverter Gain
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Gain as a function of VDD
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Impact of Process Variations

2.5
2 ,
Good PMOS
— Bad NMOS
15
., Nominal
> | Good NMOS «—
Bad PMOS
0.5
o | | L
0 0.5 1 1.5 2

EE134

2.5

v, V)



CMOS Inverter
First-Order DC Analysis
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EE134 15




EE134

CMQOS Inverter: Transient Response
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boHL = f(Ron-Cp)
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