Why more engineers
use the Intel 8080 system than all other

microcomputers combined.




Intel microcomputer systems.

Since 1971, equipment manufacturers have used Intel
microcomputer systemsto reduce the cost and increase
the versatility of their products. These LSI systems
have replaced hardwired assemblies in hundreds of
applications, such as POS equipment, intelligent ter-
minals, analytical instruments, process controls, com-
munications systems, rapid transit toll systems, word
processors and business equipment.
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Today, Intel delivers five microcomputer system
families. Four are based on MOS central processor
units and the fifth on Series 3000 Schottky bipolar LS]
central processor elements. All the microprocessors
are supported with optional I/O, peripheral and
memory building blocks, which provide a large variety
of system configurations in each family.

As indicated by the graph above, Intel systems
cover the broadest possible cost-performance range.
This lets you produce the most cost-effective design,
whether your application calls for low cost replacement
of electromechanical controls or high performance
processing.

Why more engineers choose the 8080 system.
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The broad center of the microcomputer cost-perform-
ance range is covered by the Intel® 8080 system —the
8080A CPU, other MCS-80™ system components, and
nine software packages. First delivered in December,
1973, the 8080 system has become the basis for more
new OEM products than all other microcomputers
combined.

Some major reasons for the 8080 system’s
popularity are a powerful CPU group with four CPU
options, five programmable /O and peripheral
devices, 21 other system components, production
deliveries since April, 1974, major second sources, ar11
the industry’s most useful software and hardware
development systems. These add up to higher profit-
ability for the 8080 user.

How the 8080 system increases your profitability.

MCS-80™ systems feature a simple building block
architecture and high performance, enabling them to1
replace hundreds of TTL packages and numerous
discrete components in a great variety of control and
processing applications.

With MCS-80™ building blocks, complete LSI
systems are easy to design, program and modify. As
a result, the 8080 system helps you get new products
to market faster and at lower cost; sharply reduces
documentation, production and maintenance over-
head; and simplifies enhancement of your product
line to meet changing market conditions. 1
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- The system's completeness solves design problems.

CS-80™ components form complete systems with
many optional configurations. They eliminate the prob-
' ems of hardwired design by integrating control and
—processing functions in LSI blocks that interface with
one another through a standard system bus.

: The systems building blocks include:

& ¢ The basic CPU Group, which defines and drives
the bus—the 8080A CPU, 8224 Clock Generator and

| 3228 System Controller.

L * Three CPU options for higher speed and ex-
tended temperature range applications.

* Twelve [/O and peripherals options, five are pro-
grammable L.SI devices that control and communicate

“with external equipment in software selectable modes.

» Thirteen memory options, including 8K erasable
"ROMs, 16K ROMs, low power 1K CMOS RAMs,
«and low cost 4K RAMs—all with industry standard
configurations for ease of use and economy.
You choose the blocks, program the CPU, check
wout the hardware and software, and then make the
program part of the system by storing it in read-only
memory. A program change is usually the only modifi-
cation required to adapt the microcomputer system to
hanges and enhancements of your product line.

Intel support minimizes development time.

Intel has supported designers of microcomputer
based products since 1971. Today, we back 8080
system users with:

* A third-generation microcomputer development
system —the Intellec® MDS-800. It is the first system to
support simultaneous development of hardware and
software. Moreover, with the &DS—BOO you can now
develop your system in its actual operating
environment.

* Nine software packages—six Intellec® resident
products and three cross products for rapid program
design with symbolic and high level languages.

* System design kits—the new MCS-80™ kit
provides a complete system’s hardware, circuit card,
control program and documentation.

* Seven reference and programming manuals —
complete documentation of 8080 hardware, software
and development systems.

* User's program library —over a hundred
programs developed by 8080 system users.

* Training for engineers and programmers —
courses and workshops at Intel regional centers,
or on-site.

* Applications assistance —provided in the field by
the industry’s most experienced staff.

These systems and services eliminate repetitious
debugging and help prevent false starts. They can cut
months from your product development cycle —six
months or more, in many cases.

Intel delivers.

o assure system reliability, economy and delivery,
Intel manufactures all microcomputer components on
the same production lines and with the same
processes as our high volume memory products.

We meet your production requirements with
volume delivery of performance matched compo-
nent sets, standard board systems, or custom
board assemblies. In addition, we stock
microcomputer systems world-wide at
Intel distributors.
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* The most complete hardware system.

MCS-80™ system components are performance
matched to make system design, assembly and modi-
fication as easy as possible. Higher performance
options include CIE)U instruction cycle times down to
1.3 microseconds or operation at —55 to + 125°C.

The components interface with each other
through a standard system bus, defined and con-
trolled by the CPU Group. The group simplifies timing
throughout the system by making all CPU inputs
asynchronous in nature. Combined with performance
matching, this approach results in a simple, building
block architecture.

'Io provide complete systems in scores of con-
figurations, there are 27 /O, peripherals and memory
options. You just choose the blocks needed to interface,

control and communicate with external equipment
and connect them to the bus. All major blocks are
software-configurable, so changes in product models
usually require little or no change in an MCS-80™
system's hardware design. [

Start with the powerful CPU Group.

The bus drive and system controls required for '
simple interface are built into the CPU Group, along
with the auxiliary timing and control functions most
designs require. Simple interface and high perform-
ance are assured by the use of two LSI technologies:l
silicon gate n-channel MOS in the 8080A CPU, and
Schottky bipolar in the 8224 Clock Generator and I

8228 System Controller.

The 8080A CPU is a byte processor with vec-
tored interrupt, unlimited subroutine nesting and direc
addressing of up to 512 1/O lines and 65 kilobytes of
memory. An 8080 system can operate with almost anj

8-bit /0 Port

Programmable Communications I
Interface

Programmable Peripheral
Interface

256 x 8, 1us
1K x 8,450 ns
2K x 8,850 ns



qumber of peripherals because the CPU is ideal for
Lapplications involving multilevel priority interrupts

and DMA (direct memory address).
‘ The crystal controlled 8224 generates TTL & MOS

“locks, power-on reset and other timing functions. A
“high current, bidirectional bus driver and single-level
\interrupt control are integrated with the asynchronous
: yus control logic in the 8228 System Controller.

“Add more versatile [/O and peripheral blocks.

: The system’s five programmable 1/O and peripheral
olocks eliminate the hardwired design normally re-

quired to operate external equipment. Eachis a
(general purpose replacement for up to 75 —or more—
_‘_[TL packages.

CPU Group are the extra functions most designs require, as well as central logic and bus

0S crystal controlled clocks for system timing.
timing functions and single level interrupt control.
urrent sinking capability to keep memory and

I/0 interfaces simple regardless of system size.

System software can reconfigure these blocks
"on the fly’ dynamically adapting the system to
changes in control and communications modes, inter-
rupt priorities and other functions. Or, you can pro-
gram predefined modes. Either way you get a lower
cost, more versatile system with minimum inventory
requirements.

Large system requirements for additional bus
drive and expansion of memory and 1/O are handled
by Schottky bipolar components.

For maximum economy and ease of use, all
MCS-80™ memory circuits have industry standard
configurations. They are Intel standard products,
selected for lowest cost and matched to system per-

formance. The 15 options range from low power
CMOS RAMs to high density PROMs and ROMs.

Schottky bipolar for 15 mA output drive.

(| yerates under program control in virtually all serial data transmission protocols in use today,

ilkeluding IBM Bi-Sync.

Three 8-bit ports, software configurable for interface to printers, keyboards, displays, motor drives. ..
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8302 2K ROM directly replaces 8702A PROM
2208 8K ROM directly replaces 8704 or 8708 PROMs
k| yh densi t e with 8316A 16K ROM

Implements virtually any 8-bit I/0 function with parallel latch/buffer and bus service request logic,




The most useful development systems.

Intel supplies 8080 system users with the industry's
most advanced development and software systems,
complete documentation, design kits, training courses
and application assistance. They support product
development from initial concept through prototyping
and into production.

Intellec® MDS-800 microcomputer development
system.

Months can be cut from a product development cycle
with the Intellec® MDS-800. It provides all the pro-
gramming, prototyping and diagnostic resources
required for rapid development. It also serves as an

automated instrument for troubleshooting productior]
assemblies and for field engineering and programmin
As the first system to support simultaneous
development of software and hardware, the Intellec®
MDS-800 makes it practical to integrate hardware/ |
software development early in the cycle. Furthermore,
prototypes can be debugged in the actual product
environment with the In-Circuit Emulator. These ad- T,
vances eliminate repetitious debugging and virtually
guarantee that production models will operate properl?g

8080 software packages work as a system. \

Choose the optimum method of programming your
system.

Compose programs with an efficient, symbolic T
assembly language. The Intellec® MDS-800 and resi-
dent software translate the programs into code and

provide real-time emulation on 8080 hardware for T

checkout.

MICROCOMPUTER | Intellec® With its ICE-80 In-Circuit Emulator module, the Intellec® MDS supports programming, prototyping T
DEVELOPMENT MDS and hardware/software debugging in the product’s own environment. The mainframe is an 8080
SYSTEM system with expandable memory and I/0, DMA, interrupt logic, multiprocessor bus, clocks, and
power supplies. Peripherals include diskette system, bipolar ROM simulator, universal PROM
programmer, high speed paper tape reader, and standard interfacing for a CRT console, teletype-
writer, high speed tape punch and line printer. |
COMPREHENSIVE | System Supports the system's comprehensive diagnostic aids, controls the system and drives peripherals.
SOFTWARE Monitor Enables programs to be checked out in real time and supports simultaneous software/hardware
PACKAGES debugging. Allows use of Intellec® MDS-800 hardware as prototyping resources, provides linkage
to special peripherals, and loads developed programs into PROMs via PROM programmer. .
Macro You can compose 8080 programs in a symbolic assembly language, which the macro assembler -
Assembler translates to machine code. There's no need to rewrite similar program segments. Like MAC-80,
this package provides full macro and conditional assembly capabilities. '
Text A comprehensive tool for program entry and correction. Edits characters or lines of text.
Editor Commands include string search, substitution, insertion and deletion. The monitor provides
I/0O and other facilities required for easy entry andediting.
DOS Intel's new diskette operating system substantially reduces the time required to assemble, edit and
execute programs. It's comprehensive file management capabilities enable program and data files
to be represented symbolically. Disk files can be created, edited, assembled and executed easily
and quickly, through simple commands from the system console.
ICE-80 The In-Circuit Emulator ICE-80 provides a uniqgue powerful tool for total hardware/software sys-
tem debug through the Intellec® MDS. ICE-80 allows all the resources of the MDS to be used
directly in the prototype environment to run it, debug it and perform final production and field test-
ing. It also allows software to be developed simultaneously with the prototype and to run on the
prototype from the earliest possible time. |
ROM-SIM The Rom Simulator is a high speed, random access memory which simulates Intel bipolar PROMs
and ROMs. Its 130 ns access time eliminates the necessity to program and use bipolar PROMs/
ROMs when ultra high speed memory is required during prototype development.
TRAINING Intel regional training centers give courses in system design and programming, and also conduct weekly work- ;
shops that provide hands-on experience. On-site courses and seminars are also available. |
APPLICATIONS Call the nearest Intel sales office. Assistance is available in the field through Intel field applications engineers and
ASSISTANCE field marketing engineers.
PRODUCTION Intel delivers standard subsystems, standard boards and custom boards, as well as system components. Standard
SUPPORT products are stocked world-wide at Intel distributors. l‘
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Design your software rapidly with Intel's PL/M Design kits: the easiest way to get started.

k=gh level language or cross macro assembler and The MCS-80™ System Design Kit contains all the
ls;mulztor, USII‘l(]J{ your own large computer or a time components of a basic 8080 system, all board assembly
{ lared networx. . parts including the PC board, a control program,
_ Combine both methods. The resident and cross and design manuals.
products work together as a system, using fully To order the MCS-80™ Design Kit call your
compatible assembly language and producing nearest Intel franchised U.S. distributor: Almac/
1 achine code which may be loaded on the Intellec Stroum, Component Specialties, Cramer, Elmar,
MDSI\'/EFOO' 8080 for th Hamilton-Avnet, Industrial Components, Liberty,
i Y b ey %F ng%mﬁ?fs ];irg P Pioneer, Sheridan or L.A. Varah. In Europe or the

ird approach, since it allows high level designto Orient, contact the Intel Marketing Office listed in

> done with minimum computer charges and retains  this brochure for the name of your nearest Intel
the advantages of integrated %oftware/ hardware P
¢ svelopment with the Intellec® MDS-800. Intellec® MDS Development Systems, software
L and all documentation are available now.

CROSS PL/M™ Cross Developed by Intelin 1973, PL/M is the only high level program language Time Sharing
- JRODUCT Compiler - for microcomputer system software design. It has significantly reduced Networks
- SOFTWARE programming costs. It produces code that can be stored in ROM. United=1ates:
B Should you ever need to use machine language coding, PL/M also pro- A S e
vides the mechanism for linking to assembly language routines. gréited Computing
MAC-80 Cross This powerful macro assembler simplifies software design and elimi- Tymshare
L) Assembler nates the need to write redundant code. It has full macro capability, = '
coupled with conditional assembly directives. The assembly language is ELTOpe:
fully compatible with the Intellec® resident assembler. Tymshare
1 INTERP/80 INTERP/80 helps you to quickly debug your programs. It enables com- L'g?g,wé;rg L
s Simulator puters to simulate program execution by the 8080A CPU. The package
has complete debugging facilities, including all timing details, break- Japan:
points, full file buffered 1/0, and a host of commands that permit you to Dentsu
. examine and modify program execution. Canada:
- : Availability All three cross products are written in ANSI standard FORTRAN IV. EE
All run on medium or large scale computers, 32-bit Integer format. They Aulshralia:
3 can be purchased from Intel on magnetic tape or used via the computer il Ll
‘L time sharing networks listed at the right. : Honeywell
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