Lecture 1

Introduction to VHDL

VHDL: VHSIC (Very High Speed Integrated Circuits) Hardware Description Language, an

industry standard language used to model a digital system at many levels of abstraction ranging from

the algorithmic level to the gate level.

e VHDL resulted from work done in the *70s and early *80s by the U.S. Department of Defense

e Originated from ADA Language (ADA is named after Augusta Ada Byron (1215-52), daughter
of Lord Byron, and Countess of Lovelace. She helped Charles Babbage develop programs for
the analytic engine, the first mechanical computer. She is considered by many to be the world's
first programmer)

e In December 1987, VHDL was proposed as an IEEE (Institutc of Ilectrical and Electronics
Engineers) standard known as the IEEE Std 1076-1987. '

e The VHDL language can be regarded as an integrated amalg: :mation of the following languages:
Sequential language +
Concurrent language +
Net-List language +
Timing Specifications +

Vaveform Generation language = VHDL —> Case~- TN Seuvsitre

The language has constructs that enable you to express the concurrent or sequential behavior of a

digital system with or without timug.

VHDL Terms

e ENTITY: All designs arc expressed in terms of entities. An entity is the most basic building block
in a design. The uppermost level of the design is the top-level entity. If the design is hierarchical,
then the top-level description will have lower-level descriptions contained in it. These lower-
lével descriptions will be lower-level entities contained in the top-level entity description.

¢ ARCHITECTURE: All entities that can be simulated have an architecture description. The
architecture describes the behavior of the entity. The internal details of an entity are specified by
an architecture body using any of the following modeling styles:

1. As a set of interconnected components (to represent Structure),
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2. As a set of concurrent assignment statements (to represent Dataflow),

3. As a set of sequential assignment statements (to represent Behavior),

4. Any combination of the above three.

CONFIGURATION: A configuration statement is used to bind a component instance to an
entity-architecture pair. A configuration can be considered like a parts list for a dcsign. It
describes which behavior to use for each entity, much like a parts list describes v hich part to use
for each part in the design.

PACKAGE: A package is a collection of commonly used data types #nd subprograms used in a
design. Think of a package as a toolbox that contains tools used to build designs. It is used to
store a set of common declarations like components, types, procedures, and functions.

DRIVER: This is a source oxf-a signal. If a signal is driven by two sources, then when both
sources are active, the signal will have two drivers.

BUS: The term “bus” usually brings to mind a group of signals or a particular method of
communication used in the design of hardware. In VHDL, a bus is a special kind of signal that
rﬁay have its drivers turned off

ATTRIBUTE: An attribute is data that arc aitached to VHDL objects or predefined data about
VHDL objects. Examples are the cuwirent drive capability of a buffer or the maximum operating
temperature of the device.

GENERIC: A generic is VHDL’s term for a parameter that passes information to an entity. For
instance, if an entity is a galc level model with a rise and a fall delay, values for the rise and fall
delays could be passed into the entity with generics.

PROCESS: A process is the basic unit of execution in VHDL. All operations that are performed

in a simulation of a VIIDL description are broken into single or multiple processes.
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