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CHAPTER 4  CIRCUIT CHARACTERIZATION AND PERFORMANCE ESTIMATION

4.16 Find the parasitic delay and logical effort of the X2 and X4 NOR gate 4 input. By
what percentage do they differ from that of the X1 gate? What does this imply
about our model that parasitic delay and logical effort depend only on gate type and

4.17

4.18

equation

Cell Description

(A, B). The output (Y)

NOR2

The NOR2 cell provides alogical NOR of two inptts
is represented by the logic

Logic Symbol

A
¥
BD7

Delays at 25°C, 1.8V, Typical Process

Y -UTH
Functions Cell Size
Ale |y Drive Strength | Height (um) | Width (um)
T NORZXL 5.04 1.98
<1110 NOR2X1 5.04 1.98
T x| o NOR2X2 5.04 3.30
NOR2X4 5.04 4.62
AC Power Pin Capacitance
Power (uWiMHz) ) Capacitance (pF)
Pin Pin
XL x1 X2 X4 XL X1 X2 X4
A 00110 [[00143 [ 00275 | 0.0545 A | 00033 | 0.0045 [ 0.0083 [ 00169
B [ 0.0139 | 0.0182 | 0.0365 | 0.0728 B | 00029 | 0.0040 | 0.0085 | 0.0160

D

Intrinsic Delay (ns)

XL

X1

X2

A -yt

0.0428

0.0403

00347

0.0351

A-sYl

0.0213

00198

00183

0.0187

B - YT

0.0538

00519

0.0485

0.0473

B> Y

0.0259

00244

0.0247

0.0245

Kioad (

nsipF)

XL

X1

X2

A -yt

94704

87329

33656

1.6550

A vl

35015

23672

1.2659]

068330

B - YT

94589

87278

33647

1.6542

B> Y

35234

23779

1.2717]

08357

TSMC 0.18um Process SAGE-X™ Standard Cell Library Databook

Acisn

HEEVE] 2-input NOR datasheet courtesy Artisan
Components

not on transistor sizes?

What are the parasitic delay and logical effort of the X1 NOR gate B input? How

and why do they differ from the A4 input?

Parasitic delay estimates in Section 4.2.4 are made assuming contacted diffusion
on each transistor on the output node and ignoring internal diffusion. Would par-
asitic delay increase or decrease if you took into account that some parallel transis-
tors on the output node share a single diffusion contact? If you counted internal
diffusion capacitance between series transistors? If you counted wire capacitance

within the cell?
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