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Preface

The Multibus/IEEE-796 is a cqmmercial-quality industry-standard bus struc-
ture for use in microprocessor-based systems. Additionally, three separate buses
have been developed to complement and extend the capabilities of the Multibus
structure. Together these four structures form the Multibus family of structures.
The Multibus family consists of the Multibus system bus, which is the center of
all Muitibus-based systems; the iSBX bus, a low-cost local (on-board) input-out-
put expansion bus; the Multichannel bus, a very high speed cable bus designed
to move blocks of data between peripherals and intelligent subsystems and Mul-
tibus-based systems; and the iLBX bus, a high-speed memory execution bus that
allows a microprocessor on a single-board oomputer to expand its loqnl memory
using multiple boards. '

This book provides the reader with a basic understanding of the structures.
architectures, and detailed hardware designs of the various modules that can be
used in association with the Multibus system bus, the iSBX local input-output
bus, the Multichannel hlgh-speed cable bus, and the iLBX local éxecution bus. -
It describes these various bus structures using simple concepts, and then builds

on them until the reader understands the different architectures that can be - -

constructed. The book, which is intended for board- and system-level hardware
design and evaluation engineers and their managers, is essential for anyone
"involved with Multibus-based products. It provides detailed bus interface infor-
mation and also serves as a quick reference for those designing Multibus-based
systems ‘The text is supported by a wealth of examples and illustrations.

The book is divided into three parts: (1) structures, in which the electrical
and mechanical specifications of the Multibus family members are described;
(2) architectures, in which the different architectures are described that can be
built on and around the Multibus family’ members; and (3) applications, in
which hardware design examples are given for interfacing modules to the var-
ious Multibus famnly members
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The structures section reviews each of the different Multibus family struc-
tures. First the structures are described conceptually; then the functions and the
electrical and mechanical specifications of the bus are described in detail.

The Multibus family of structures supports a wide spectrum of system archi-
tectures, from simple, low-cost uniprocessing systems to sophisticated, distrib-
uted multiple-processor systems yielding high throughput. The architectures
section considers the benefits and trade-offs of each of these different architec-
tures in detail. Examples of several types of systems, including uniprocessing,
multicomputing, and multiprocessing systems, are used to explain the major
architectural approaches, interconnection schemes, and related hardware and
software trade-offs. Other topics covered include an overview of system design
issues and some discussion of highly reliable computers.

The applications section gives the reader examples of various interface cir-
cuits for the Multibus family structures. Each example provides enough detail
to make it possible to actually implement the module or interface. This section
also provides evaluation criteria for purchasing Multibus-compatible products.

James B. Johnson
Steve Kassel
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1

In’rrédu’cp‘ion

This chapter provides a basic framework for evaluating microprocessor system
buses and offers a little history of some of the most popular of such buses: the
Multibus/IEEE-796 system bus and its extensions: the iSBX bus, the iLBX bus,
and the Multichannel bus.! Basic system architectures of the Multibus/IEEE-
796 family will also be defined.

4.4 OBJECTIVES AND GOALS OF MICROPROCESSOR-BASED SYSTEM
BUSES

The system bus is the foundation of any computer system; it will influence the
flexibility, cost, performance, and reliability of the system for its entire operat-
ing life. Advances in very large scale integration (VLSI) technology result in
increased system complexity. The system bus, as a result, is recognized as the
primary architectural resource, and it can frequently be the limiting factor in
performance, reliability, and modularity. The most basic portion of a system
bus is the bus stricture, which defines all the signals and how the various system
‘components interact with each other. These signals run along the backplane,
where they can be supplied to the interface modules. A typical bus structure
defines the word length, data types, and address length, as well as data transfer
protocols such as memory reads, input-output (I/ O) writes, and direct memory
accesses (DMA). It will also specify some type of intermodule signaling such as
interrupts, as well as a protocol to exchange control of the bus to various bus
modules.

Multibus, iSBX, iL.BX, and Multichannel are trademarks of Intel Corporation, Santa Clara,
California. ~



4 THE MULTIBUS FAMILY OF BUS STRUCTURES

1.1.1 Do You Need a System Bus?

Not all users need a bus-oriented system. Such a system is generally more flex-
ible, easier to upgrade, and easier to implement, but it is more expensive, mod-
ule for module, than a specialized system. This expense is due to the greater
component count required to meet the buys interface specification. Typically, a
bus specification requires that each signal line be buffered, That can result in
excess drive capacity, since most system designs use only a small fraction of the
allowable receivers permitted on a signal. The buffers also require additional
area on the board and increase power consumption. The additional parts
increase the component cost, assembly time, and test time, which results in
increased manufacturing cost.

In applications with lesser volume it will generally be found that the added
cost of using standard bus design methodologies will be favorably offset by
lower development costs during the shorter development time. In many
instances, complete systems can be configured with off-the-shelf board-level
products. In applications in which some customn design is required, standard bus
design methodology is still applicable. The system design can be divided into
two parts: the custom boards and the standard boards. The customized portion
of the system can be completed with less expenditure of time and money
because the system bus intetface is already designed. The entire system devel-
opment cost is lower because part of the system uses standard products. Bus-
oriented systems also have a greater degree of configuration flexibility because
different modules can be mixed and matched to produce a particular product
or version. Products can easily be configured to meet the exact need of the end
user.

Another important aspect of using standard bus-oriented systems is the abil-
ity to buffer a system design from the rapid technological changes in VLSI com-
ponents. If a design needs more speed, it can be upgraded by plugging in a new
bus-compatible module that uses a faster microprocessor or faster. memory.
Even using new technology such as converting a current design which used an
8-bit microprocessor to a 16-bit microprocesor would be permitted if the mod-
ule met the bus interface requirements.

In summary, in applications that have very high volume, such as terminals
or low-cost test equipment, it will be found that the use of a standard bus system

connections. On the éther hand, systems that are dominated by development
costs or need configuration Bexibility should use a system bus scheme.

4.2 PICKING YOUR MULTIBUS FAMILY STRUCTURES

The Multibus system bus is a commercial quality bus for use in microprocessor-
based systems. Some Multibus boards are shown in F ig. 1-1. The Multibus struc-



