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Disclaimer

 We disclaim any warranties or representations as
to the accuracy or completeness of this material.

Materials are provided “as is” without warranty of
any kind, either express or implied, including
without limitation, warranties of merchantability,
fitness for a particular purpose, and non-
infringement.

Under no circumstances shall we be liable for any
loss, damage, liability or expense incurred or
suffered which is claimed to have resulted from
use of this material.
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Goal

— The lecture aims at presenting the basic
concepts in modeling digital networks,
focusing, in particular, on:

. Combinational vs. sequential
. Mealy vs. Moore
. /0 clustering.
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Prerequisites

— Lecture 0_4.2
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Homework
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Further readings

« Students interested in making a reference to a text
book on the arguments covered in this lecture can
refer, for instance, to:

— G. Conte, A. Mazzeo,
N. Mazzocca, P. Prinetto:
“Architettura dei
calcolatori”,
Citta Studi, 2015
(Chapter 1:
Classificazioni e
Concetti base &
App. B: Modellizzazione
di circuiti digitali))
(In Italian)




Outline
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Outline
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Some graphic conventions
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Model

A modelis a
simplification of
another entity, which
can be a physical
thing or another model

[Jantsch, 2004]










Digital
network

A proper assembly of
electronic devices,
designed to store,

transform, and
communicate
information items
in digital form
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Combinational
network

A digital network is
combinational iff its
POs are completely
determined by its
present Pls, only




Combinational
network

A digital network is
combinational iff its
netlist doesn’t
contain any feedback
loop




Sequential
network

A digital network is
sequential if its POs
are a function of past

as well as present
values of the Pls




—

Sequential
network

A digital network is
sequential if its
netlist contains one,
or more, feedback
loops




An example
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The concept of state

internal states
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State variables

2n
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Asynchronous networks

synchronized
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Synchronous networks

Flip-Flop
clock

clock
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Flip-Flop
behavior

Input

Output
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State register

State
Register
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network

State register




Finite State Machines

Finite State Machines
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Outline
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Edge vs. pulse triggering
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Edge triggering behavior

positive edge triggered
negative edge triggered
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Positive edge triggered
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Positive edge triggered
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Positive edge triggered
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Positive edge triggered
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Negative edge triggered
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Negative edge triggered
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Negative edge triggered
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Pulse triggering behavior
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Positive pulse triggered
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Positive pulse triggered
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Positive pulse triggered
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Positive pulse triggered
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Set-up & Hold Times
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Set-up
time

The time interval {; in
which data inputs
and control inputs

must be stable before

the clock event




Hold time

The time interval t;,in
which data inputs
and control inputs

must be stable after
the clock event




Set-up & Hold Times
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Control Inputs classification

— Synchronous
— Asynchronous
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Asynchronous reset
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Asynchronous reset
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Synchronous reset
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Synchronous reset

Synchr_Reset
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