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Daniel E. Noble
On February 16, 1980, Dr.
Daniel E. Noble died in his
Scottsdale, Arizona, home at
the age of 78.

Teacher, inventor, engineer,
technological pioneer, leader,
artist, colleague, friend, Dan
Noble was for four decades, a
giant in the electronics indus-
try and in the heart and the
spirit of Motorola.

His role in our history is now
itself history. But his legacy of
heart and spirit and genius
endures and will endure. We
are all in Dan's debt. We won't
forget.
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Annual Meeting of
Stockholders
The annual meeting will be held
on Monday, May 5,1980. A
notice of the meeting, together
with a form of proxy and a proxy
statement, will be mailed to
stockholders on or about March
20,1980, at which time proxies
will be solicited by the Board of
Directors.

Transfer Agents and
Registrars
Harris Trust and Savings Bank
111 W. Monroe Street
Chicago, III. 60690

Citibank, N.A.
111 Wall Street
New York, N.VM0015

Auditors
Peat, Marwick, Mitchell & Co.
222 S. Riverside Plaza
Chicago, III. 60606

Form 10-K
At the close of each fiscal year,
Motorola submits a report on
Form 10-K to the Securities and
Exchange Commission contain-
ing certain additional informa-
tion concerning its business. A
copy of this report may be
obtained by addressing your
request to the Secretary,
Motorola, Inc., Corporate Of-
fices, Motorola Center, 1303 E.
Algonquin Road, Schaumburg,
111.60196.



Financial Highlights

(Amounts in thousands, except per share data)

Sales and Other Revenues

Earnings before Special Charge and Income Taxes

% to Sales

Special Charge

Income Taxes

Net Earnings

% to Sales

Net Earnings per Share before Special Charge

Net Earnings per Share

Research and Development

Fixed Asset Expenditures

Depreciation

Working Capital

Current Ratio

Return on Average Invested Capital (stockholders' equity plus long- and
short-term debt net of short-term investments)

% of Total Debt (long- and short-term) to Total Debt plus Equity

Book Value per Common Share

Year-end Employment (approximate)

1979

$2,713,795

269,606

9.9%

10,286

105,024

154,296

5.7%

5.21

4.96

167,000

265,072

110,827

708,551

2.35:1

13.5%

23.0%

32.22

75,000

1978

$2,219,744

220,390

9.9%

—

95,208

125,182

5.6%

4.04

4.04

133,000

146,377

83,340

619,930

2.20:1

12.3%

24.1%

28.49

68,000

The Company
Motorola, Inc., one of the world's
leading manufacturers of elec-
tronic equipment and compo-
nents, is engaged in the design,
manufacture and sale, princi-
pally under the Motorola brand,
of a diversified line of products.
These products include two-
way radios and other forms of
electronic communications sys-
tems; semiconductors, includ-
ing integrated circuits, discrete
semiconductors and mi-

croprocessor units; electronic
equipment for military and
aerospace use; automobile
radios; stereo tape players, citi-
zens band radios and other au-
tomotive electronic equipment
and data communications
products such as high speed
modems, multiplexers and net-
work processors. Motorola's
products are manufactured for
both United States and interna-
tional markets.



To Our Stockholders
and Friends

1979 was another year of fine
progress for Motorola with all
but one of our major opera-
tions showing strong growth in
sales and earnings. Of particu-
lar note were the continuing
high level of demand for
semiconductor components
and the surpassing of $1 billion
milestones by the net worth of
the corporation and the year's
sales of the Communications
Group.

For the fourth consecutive
year, sales, earnings and divi-
dends reached record highs.
Sales and other revenues for
1979 were $2.7 billion, a 22
percent increase over $2.2
billion in 1978.

Earnings in the year were
$162.2 million, or $5.21 per
share, before a special charge
of $7.9 million, or 25 cents per
share, to provide for the ter-
mination of the electronic
timepiece component busi-
ness, as well as certain other
peripheral activities of the
Semiconductor Group. Of the
special charge, $1.2 million, or
four cents per share, had been
recorded in earlier 1979 quar-
ters. Net margin on sales in
1979 was 6.0 percent before
the special charge.

In 1979, after the special
charge, earnings were $154.3
million, or $4.96 per share,
compared with $125.2 million,
or $4.04 per share, in 1978.
Net margin for 1979, after the
special charge, was 5.7 per-
cent compared with 5.6 per-
cent for the year earlier.

Another important indicator
of the company's earnings per-

formance is return on average
invested capital (stockholders'
equity plus long- and short-
term debt net of marketable
securities). For 1979, this re-
turn on capital reached 14.1
percent before the special
charge and 13.5 percent after
the special charge compared
with 12.3 percent in 1978.

In December we increased
the company's dividend rate
per share from 30 cents to 35
cents per quarter. This is the
tenth consecutive year that the
declared dividend has been in-
creased. Any future dividend in-
creases will, of course, depend
on the company's operating
results and its financial needs.
Operations Overview

The Communications
Group's sales increased by 17
percent and operating profit
margins were improved. New
equipment orders rose by 15
percent and backlog was
ahead of the yearend 1978
level.

The Semiconductor Group,
helped by a continuing high
level of worldwide demand for
semiconductor components
and by the introduction of sev-
eral major metal oxide silicon
(MOS) products, had an out-
standing year. Sales were up
38 percent with an improve-
ment shown in the group's
operating profit margin. New
order bookings and backlog
improved significantly over
their 1978 levels, up more than
40 percent and 70 percent re-
spectively. Growth in inte-
grated circuits, in particular,
was excellent.

The Government Elec-
tronics Division reported sub-
stantial growth in its sales,
bookings and backlog levels,
up more than 20 percent, 50
percent and 60 percent re-
spectively. Operating profits
were improved over 1978.

The Automotive Products
Division, however, reported an
operating loss with sales
slightly below its 1978 level.
These unsatisfactory results
were primarily due to a reduc-
tion in automobile entertain-
ment and citizens band radio
sales volume which, in turn,
necessitated inventory and
pricing adjustments. In addi-
tion, the division continued to
invest in new businesses and
technologies.

The company's data com-
munications operations, for
which Codex has prime re-
sponsibility, continued to show
strong growth. Sales and
bookings for 1979 were up
more than 40 percent, reflect-
ing the sharp rise in demand in
the U.S. for data communica-
tions equipment. Because of
Codex's strategic investments,
operating margin, as planned,
was down from its 1978 level.
Senior Management
Promotions

In January 1980 the Board of
Directors elected William J.
Weisz vice chairman of the
board and John F. Mitchell
president of Motorola, Inc.
Both gentlemen continue in
their roles as chief operating
officer and assistant chief
operating officer respectively.

The board's announcement



recognizes the long service
and superior leadership and
achievements of both men
who have served Motorola in
various positions from engi-
neering to top management for
their entire working careers.

Bill Weisz, who has been
president and chief operating
officer of Motorola, Inc., forthe
past ten years, will now have
an additional responsibility, the
management of strategy as a
primary factor in the manage-
ment of Motorola's business
and operations. Associated
with this is responsibility to ef-
fect new business directions
and strategies. John Mitchell,
who has been executive vice
president and assistant chief
operating officer for the past
five years, will continue to con-
centrate his activities in the
supervision of direct opera-
tions and the implementation
of strategy.
New Directors

During the year two new
members were elected to the
Board of Directors, Mr. M.
Joseph Lambert and Mrs.
Charlotte T. Reid. Mr. Lambert
is the chief financial officer of
Kraft, Inc., and Mrs. Reid is a
former member of the House
of Representatives and former
commissioner of the Federal
Communications Commission.
Management and
Organization Changes

In the third quarter the
Communications and

" Semiconductor Groups an-
nounced important changes in
their respective organizations
in order to better serve grow-

ing markets and manage un-
precedented technological
change. This resulted in the
Communications Group now
having eight divisions in its
structure and the Semiconduc-
tor Group six divisions.

Also announced with these
changes was the election of
seven executives as vice pres-
idents of Motorola, Inc., by the
Board of Directors. These in-
cluded Bradford K. Krohafrom
the Communications Group,
and Geno Ori, James A.
Norling, Dr. James Fiebiger,
Henri A. Jarrat, Andre Borrel
and Charles E. Thompson, all
from the SemiconductorGroup.

The board also elected
Arthur Carr, president of
Codex Corporation, as a vice
president of Motorola, Inc.
Research and Development

Major investments in re-
search and development are
necessary to maintain a com-
petitive edge in a dramatically
expanding electronics indus-
try. In 1979 Motorola spent
$167 million on R&D, exclusive
of government funded work,
compared to $133 million in
1978.
Outlook

Since early in the 1970s,
Motorola's corporate strategy
for profitable growth has
undergone some fundamental
changes. We have divested
ourselves of certain opera-
tions that have not met profit
standards and are investing in
businesses that would benefit
from our expertise in semicon-
ductor technology and our di-
rect marketing skills.

The most significant
changes that have occurred
are the substantially greater
share of current sales reve-
nues that are derived from the
Communications and
Semiconductor Groups and
our entry into the rapidly ex-
panding data communications
market. We believe that today's
mix of businesses positions
Motorola well for the future.

Looking ahead into 1980
and beyond, we are optimistic
about Motorola's prospects al-
though, in the short term, there
are many uncertainties in the
economic climate. Maintaining
profit margins with the current
severe inflation of costs is an
increasingly difficult task,
which is receiving our constant
attention. We do believe that
the dynamics of the major
markets we serve will provide
the corporation the opportu-
nity for further growth in reve-
nues and earnings in 1980.

Yours very truly,

Robert W. Galvin
Chairman

US)
William J. Weisz
Vice Chairman

John F. Mitchell

John F Mitchell
President



Communications Group

In 1979 the Communications Group's
sales passed the billion dollar mark, an
increase of 17 percent over 1978's level.
This is the first time a Motorola division or
group has reached this milestone which is
approximately equivalent to the com-
pany's entire sales in 1973. This fine per-
formance also included an improved
operating profit margin compared to 1978.

The group's backlog level at yearend
was 15 percent higher than the previous
yearend and worldwide new equipment
orders have continued to grow, up 15 per-
cent over last year.

Domestic order growth was particularly
strong in the radio common carrier, indus-
trial and telephone markets. Among the
notable orders received were a contract
from the City of Chicago Transit Authority
Board for an above and below the ground
radio communications system and from
Amoco Production Company for a special
800 MHz wide area trunked system that
uses simulcast technology to cover, by
mobile radio, two of the company's petro-
leum production districts. In the state and
local government market, among the or-
ders received was one from the City of
Mesa, Ariz., for a computer aided dispatch
system for its police and fire departments
and another from the State of Virginia for a
vehicular repeater system that will facili-
tate communications with state policemen
when they are out of their vehicles.

Orders from the Communications
Group's international markets continued
to grow at a faster rate than its domestic
markets. Orders in Canada were up 17
percent over last year, which reflected im-
provements in the Canadian economy. In
Europe the group had an excellent year
with orders up by 61 percent above last
year. Mexico and Australia also had
strong growth compared to 1978.

Among the international contracts re-
ceived during the year were a multimillion
dollar add-on order for eight-function LED
readout pagers from the Dutch Post,
Telegraph and Telecommunications sys-
tem, an improved mobile telephone ser-
vice system from the Ivory Coast Gov-
ernment and an order from the Metro/
Toronto ambulance system that included
mobile radios, radio repeaters and mobile
data terminal display units.

An underlying strength of the Com-
munications Group's successful growth
continues to be the extensive scope of its
mobile radio, portable radio and paging
product lines. Several new products were
introduced for both the domestic and in-
ternational markets which have excel-
lent potential for the future. The Mitrek'"
mobile radio line was expanded by three
new models so that it now includes nearly
all bands and all powers for domestic
and international markets.. A dual function
digital tone radio pager was introduced to
the market. This pager has two separate
tones enabling the user to receive mes-
sages from two locations. Two new
hand-held portable radios were also
unveiled.

The group manufactures several prod-
uct lines for use primarily in its interna-
tional markets. During the year new prod-
uct introductions included an FM two-way
mobile radio, the European version of the
Maxar® 80 mobile radio, an ultrahigh fre-
quency hand-held portable two-way
radio, and a mobile radio that has long
distance communications capabilities.

In addition to its more traditional prod-
uct lines, the Communications Group in-
troduced three new data communications
systems for the fire department, transit
authority and fleet management markets.
The fire dispatch processor, the general
status processor and the transit dispatch
software are tailored to meet the require-



merits of each of these markets, enabling
dispatchers to know, among other things,
the status of vehicles and their
movements.

Significant structural changes were
made to the Communications Group's di-
visional organization during the year. The
former Communications Products Divi-
sion was divided into three divisions—the
Portable Products Division, the Mobile
Products Division and the Communica-
tions Fixed Products Division. In addition,
two other divisions were formed—the
European Communications Division and
the Communications Distribution Service
Division.

Semiconductor Group

The Semiconductor Group's performance
in 1979 was outstanding. This was due to
the increased worldwide demand for
semiconductor components, which re-
mained at a high level throughout the year,
and to Motorola's introduction of many
additional state-of-the-art products, in-
cluding several metal oxide silicon (MOS)
devices which serve the needs of new
applications and markets. Sales were up
38 percent over last year with an im-
provement shown in operating profit
margin.

New order bookings increased by more
than 40 percent over 1978 while backlog
was up by more than 70 percent. Demand
remained particularly strong in the U.S.
automotive, computer, communications
and industrial sectors. In two major
international markets, Europe and
Japan, the strongest segments were the
telecommunications and business
equipment markets.

The group made major changes in its
divisional structure. The former Integrated
Circuits Division was divided into two di-
visions—the MOS Integrated Circuits Di-

vision and the Bipolar Integrated Circuits
Division. The former Discrete Semicon-
ductor Division was also divided into
two divisions—the High Frequency and
Optical Products Division and the Power
Products Division. A European Semicon-
ductor Division was also created.

To meet the expanding demand for
semiconductor components the
Semiconductor Group is increasing its
production capacity. The MOS plant in
Austin, Texas, has been doubled in size to
nearly half a million square feet and work
has begun on the construction of an
85,000 square foot automated warehouse
at the 52nd Street plant in Phoenix, Ariz.

The bipolar and MOS integrated circuits
(IC) wafer fabrication facilities in Mesa,
Ariz., are also being enlarged. Two build-
ing sections have been refurbished and
occupied this year and another two un-
finished sections will be completed in
1980. Internationally, new capacity has
been added to the facilities in East Kil-
bride, Scotland; in Seremban, Malaysia;
and in Manila, Philippines. A new automo-
tive laboratory to support sales to the
Japanese automotive industry and an
MOS final test facility were opened in
Tokyo, Japan.

IC sales were at an all-time high and
bookings showed substantial gains over
last year. There was a significant increase
in backlog levels.

Of particular importance in 1979 was
the announcement of several new MOS
products. Motorola's 64K dynamic ran-
dom access memory (RAM) was eval-
uated by customers and is now in the
early stages of production. The group
also announced the 16K, 32K and 64K five
volt erasable, programmable read only
memories (EPROM). The 64K EPROM is
believed by Motorola to be the first such
device produced by the industry.

Major advances have been made in mi-



croprocessor design and development.
Four new devices were introduced during
the year which included the MC68000 and
MC6809. The 16-bit MC68000 is probably
the most complex microprocessor of its
kind and greatly expands the processing
capabilities of these devices to some
two million calculations a second. The
MC6809 microprocessor is an 8-bit de-
vice which, because of its internal 16-bit
capabilities, bridges the gap between
8-bit and 16-bit microprocessors.

Production of the 16K RAM was begun
in the last quarter of the year at the East
Kilbride plant in Scotland. This additional
production capability will help meet grow-
ing demand for this product in Europe.

Market demand for low power Schottky
devices has continued to grow and, con-
sequently, sales of this product rose signif-
icantly during the year. This line of logic
products was also expanded with the in-
troduction of 18 new devices. In addition,
the Macrocell Array I, an advanced bipolar
very large scale integrated (VLSI) device,
has been well received by both mainframe
and mini-computer manufacturers.

Discrete semiconductor sales, book-
ings and backlog levels increased in 1979.

The discrete operation continued its
emphasis on yield improvements and cost
reduction programs during the year. The
quality of product shipped to customers
improved over the previous year and
was a result of further investment in
mechanized assembly and testing
systems.

Developments by Motorola in discrete
component technology led to the introduc-
tion during the year of products for the
consumer, communications, industrial
and military markets. These included
eight different microwave pulse-power
transistors with an output power of up
to 150 watts, expansion of a family of
Switchmode power transistors, IC opto-

couplers used in the rapidly growing in-
dustrial controls markets and fiber optics
components for such markets as com-
puter, telecommunications and industrial
controls.

Automotive and Display
Systems Group

Automotive Products Division
The general downturn in U.S. new car

sales and a further reduction in enter-
tainment equipment business from origi-
nal equipment manufacturers caused a
significant reduction in sales of Auto-
sound and citizens band radio products
which was not fully offset by the Automo-
tive Products Division's other activities. As
a result, the division's sales volume was
slightly below the 1978 level. The division
incurred an operating loss for the year
primarily due to the reduced Autosound
and citizens band sales volume which, in
turn, necessitated inventory and pricing
adjustments. In addition, the division con-
tinued to invest in new businesses and
technologies.

While continuing to serve its traditional
markets, the division has been developing
new businesses. In one of these, au-
tomobile engine electronics, production
began in 1979 on an electronic engine
controller for the Ford Motor Company. In
addition, Ford has awarded a portion of its
1981 feedback carburetor module busi-
ness to Motorola, the only outside vendor
participating in this program.

Sales of alternators and instruments
continued to grow, particularly in the af-
termarket and the agricultural and indus-
trial markets. A family of two alternators
in the industrial market was introduced
during the year. These 90 and 62 amp
alternators have a high output and a sub-
stantially longer life than the conventional
alternators their size.



The division's international markets,
particularly in Europe, continued to play
an important role in its overall sales per-
formance. Sales of charging and ignition
systems from the division's Angers,
France, facility grew significantly in 1979
and that operation recorded an operating
profit for the year.

An agreement was reached with a
major German car manufacturer to supply
65 amp alternators for vehicles exported
to the U.S. This same customer will use
the division's all-electronic entertainment
centers in its U.S. cars. In addition, a con-
tract was awarded by another European
manufacturer for the development and
production of a four cylinder distributor-
less ignition system.

In another new business, the first ship-
ments of digital appliance controls have
been made to two major appliance man-
ufacturers. Consumer demand for mi-
crowave ovens remained strong through-
out the year and, as a result, shipments of
controls for this equipment were substan-
tially ahead of plan. Further production
contracts have been negotiated with
these manufacturers for 1980.

Display Systems Unit
The Display Systems Unit's sales in-

creased moderately over 1978. New order
bookings and backlog levels were down
somewhat for the year, caused by a soft-
ening in the unit's cathode ray (CRT) tube
display business. This, combined with in-
vestment in new product design and the
start-up of the production facility in Joplin,
Mo., has resulted in a lower operating
profit margin than last year.

In spite of the softening in new orders
and backlog, sales of CRT displays to
.computer terminal manufacturers con-
tinued to grow during the year. A new 12"
display module, introduced in 1979, has
been well received by the manufacturers

of small home and business computer
terminals and has provided Motorola with
an important foothold in the low cost dis-
play market.

Government Electronics
Division

The Government Electronics Division has
completed a fine year with sales, book-
ings and backlog levels up substantially
from 1978. Sales for the year rose more
than 20 percent with bookings and
backlog up by more than 50 percent and
60 percent respectively. Operating profits
also increased.

While the development of specific
equipment has continued, one of the keys
to the division's growth in recent years has
been the expansion of its subsystems and
systems business. The success of this
strategy was particularly borne out this
year when the U.S. Army awarded the
division a $55 million contract for the de-
velopment of its Stand-Off Target Acquisi-
tion System (SOTAS). This is the single
largest defense or space contract ever
awarded to Motorola and has funding po-
tential for follow-on production business.

Development of equipment for the U.S.
space program continues to be an impor-
tant feature of the division's business.
Among the contracts received in 1979
were a Tracking and Data Relay Satellite
System transponder for the Space Tele-
scope Program due for launch in 1983;
airborne command receivers and ground
communications equipment for the Space
Shuttle; and a radio frequency subsystem
for the Galileo space orbiter and the radio
transmitter for the probe to be sent deep
into the atmosphere of Jupiter.

Motorola's traditional defense contract
business also made an important contri-
bution to the division's excellent results.
Among the major contracts awarded were



development of an optical target detector
for high velocity anti-radiation missiles;
production of MK-29 antenna assemblies
for the Navy's Standard and Shrike Mis-
siles; and development of an improved
scoring system for use at the Pacific Mis-
sileTest Center at Point Mugu,California.

Several defense contracts received this
year are likely to have long-term produc-
tion potential in the 1980s. These included
an award from the U.S. Army for the de-
velopment of an 155mm projectile fuze
and from the U.S. Air Force for the de-
velopment of a protective countermea-
sures system and solid state transmitters
for the defense avionics system for the
B-52 strategic bomber.

The Department of Energy selected
Motorola and the Arizona Public Service
Company to build a 200 kilowatt solar
power plant at the Phoenix Sky Harbor
Airport. More than 5,000 photovoltaic
solar concentrators will be manufactured
for installation on 18 large arrays for
the program.

In the international markets, the Mini-
Ranger® position determining and navi-
gation equipment is pacing the division's
sales, although military radios and com-
puter interactive displays are also finding
increasing acceptance.

Data Communications

In 1979, Motorola consolidated its data
communications operations under the
management of Codex. These operations
include ESE Limited (in Canada), a man-
ufacturer of data communications subsys-
tems, data modems and network control
products; Universal Data Systems, Inc.,
a supplier of low and medium speed
modems and data communications test
equipment; and a new Codex operation in
Phoenix which manufactures micro-

processor-based intelligent terminals and
terminal subsystems.

Motorola's data communications opera-
tions had another strong year. Sales and
bookings increased by more than 40 per-
cent over 1978, reflecting sharp growth in
demand for data communications equip-
ment in the domestic market. International
markets showed satisfactory growth al-
though not at the same high rate as the
domestic markets.

Codex's business strategy calls for
combining Motorola's corporate-wide dis-
tinctive competence in semiconductor
technology, communications technology,
and those technologies gained through its
own product and field experience, to pro-
vide quality data communications prod-
ucts and systems. In 1979 Codex began to
demonstrate the successful implementa-
tion of this strategy through changes in its
organizational responsibilities, new prod-
uct introductions and expansion of its fa-
cilities. As a result of these strategic in-
vestments, operating profit margin for
Motorola's data communications opera-
tions was down, as planned, from its 1978
level.

In line with its expansion plans, Codex
broadened its equipment base by market-
ing several new products. Among these
were an advanced network control sys-
tem, a data security system, a voice di-
gitizer and a family of "intelligent"
terminals.

Construction of additional office and
production facilities to meet current and
future growth requirements was begun in
July at Codex's Mansfield, Mass., head-
quarters. This 150,000 square foot addi-
tion is scheduled for completion in 1980.



Poised for the Eighties:
a special report

On the 1980s...

As the electronics industry and world markets grow during the '80s,
Motorola will be putting its major emphasis on the management of
strategies... which calls for the best mix of products that can be
managed and earn optimum company profit over multi-years, generate
a competence distinctive from competition, and provide convincing
benefits to worldwide customers.

• There will be special demands on managing capital resources
productively, on sourcing of materials, and dealing with shortages. Fixed
asset needs will intensify. Profit margins must increase to meet all of these
requirements of the '80s.

Governments with an interest in future prosperity must appreciate the
need for creating a healthier investment climate.

• More than 75 percent of sales in 1979 came from products that have
been developed within the past ten years, and as we move into the new
decade, our technology has taken a turn into the realm of super
sophistication affecting both hardware and software. It is accompanied
by a much higher level of customer expectation of quality and reliability.

• Allowing for normal interruptions, there will be substantial growth
opportunities in our types of businesses in the non-U.S. marketplaces.
Therefore, during the '80s, we must be successful in influencing
governments to apply the new international trade regulations fairly so
there will be reciprocal foreign trade and investment opportunities.

• There will be vigorous attention to the training and development of
people. Programs of participation on the part of all employees in the
conduct of their company work will be expanded.

• One compelling element that has brought us to our present size and
competency has been adherence to a philosophy which respects the
dignity of each individual and which demands that every act and
transaction of the corporation be governed to the highest standard of
integrity. This will continue. • •

y ' • Robert W. Galvin



Poised for the Eighties
As we move into the '80s,

Motorola is a premier com-
pany in a premier industry,
electronics.

One characteristic of a pre-
mier industry is a positive re-
sponse to the ever expanding
needs of society. Another is
the opportunity to serve these
needs with distinctive com-
petence and with unique
specialization. This has been
the history of the electronics
industry, and the history of
Motorola.

What lies before us in

the '80s is a continuation of
the process that develops
technology to serve people,
but the pace will be quicker
and the specialties more
sophisticated.

Predictions abound today
that we are entering a decade
of stunning electronic inno-
vation brought about mainly by
the continuing rapid expansion
and development of semicon-
ductor technology, which has
advanced more in the past five
or six years than in the previ-
ous two decades combined.
There is no doubt that elec-

tronics will continue to evolve,
and serve the world's needs to
communicate, to measure, to
control, and to compute.

Motorola's hundreds of
products in the communica-
tions, semiconductor, automo-
tive electronics, government
electronics, and data com-
munications businesses serve
directly or indirectly almost all
of the possible functions of
electronics.

We are the leader, or among
the leaders, in many product
and market areas of this di-
verse industry. But more than

that, Motorola is in a unique
class of the industry because
of the synergism developed
within the company between
semiconductor technology
and equipment designed with
microelectronic components
and produced in huge volume.
This specific distinctive com-
petence makes even greater
the opportunities and chal-
lenges of the '80s. It may well
be, too, that the evolution in
technology, and the exploding
applications of complex and
inexpensive electronic func-
tions in the '80s, will make this

(Above) As part of the photoresist
process of wafer fabrication in the
Mesa, Ariz., HMOS clean room, the
critical dimensions of individual chips
on the wafer are measured.
(Right) One of the final phases of
wafer fabrication is metallization.
During metal evaporation, an
interconnect metal is deposited on
the wafer.

10



decade a pivotal period in his-
tory for industrialized society
as a whole.

With continued growth at
least equivalent of our historic
rate, and with associated high
standards of profit, turnover
and return on net assets, we
exceeded $2.7 billion in sales
in 1979 and expect to exceed
$10 billion by the turn of the
next decade. We expect to
generate attractive, consistent
earnings. And, we expect to
continue the process of
innovation.

What follows is a look at the

next decade and an overview
of how Motorola's people,
products and technology are
poised for the'80s.

The Microelectronic
Revolution

Today, the driving force be-
hind the electronic technology
revolution is unquestionably
large scale integration, of
which the integrated circuit
known as the microprocessor
is but one outstanding
example.

The implications of this
technology, which in 1980 can

construct a complex complete
computer system on a tiny chip
of silicon, are incalculable to
society. Critical world needs of
the '80s and beyond in com-
munications, transportation,
energy savings, ecology, in-
formation processing and
productivity will all be im-
pacted by rapid change, as
electronics becomes more per-
vasive to the needs of society.

Integrated circuits at pres-
ent are about two-thirds of all
semiconductor sales, and
growing, according to industry
sources. Memories and mi-

croprocessors together ac-
count for about 30 percent of
total IC sales at present, but so
rapid is the growth rate that the
two devices are expected to
make up about two-thirds of all
IC sales at the end of the '80s.

For Motorola, this technol-
ogy revolution provides oppor-
tunities and challenges both
extensive and exciting.

Electronic Systems for Cars
For example, in 1980

Motorola has become a lead-
ing designer and supplier of
engine managment elec-

Products of microprocessor-based
technology are helping the
automotive industry build cars
for the '80s.

In Ahwatukee, the House of the
Future near Phoenix, Ariz., a
microprocessor-based home
management computer system,
designed and built by Motorola,
handles information storage,
electrical load switching,
environmental control, energy
conservation and security functions.
This experimental house is open to the
public for viewing.
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tronics for General Motors
Corp., through the Semicon-
ductor Group, and for Ford
Motor Co., through the Auto-
motive Products Division. In
Europe, where auto manufac-
turers are not as yet subject
to rigid air pollution and fuel
economy improvement regu-
lations, Motorola is already de-
livering sophisticated devices
to a major European auto
manufacturer.

The automotive industry is
one of the largest immediate
markets for semiconductors,
and is expected to be using

about $1 billion worth annually
by the mid-'80s. This surge in
microelectronics and the en-
thusiasm of the world's auto
manufacturers for electronic
systems of increasing sophis-
tication, should not diminish
during the next ten years. It is
supported at Motorola by de-
velopmental programs already
in place forthe future, and by a
long-term commitment to
being a major designer and
supplier to the industry.

For the Automotive Prod-
ucts Division, experience in
electronic engine manage-

ment and in developing and
manufacturing high volume,
high reliability, low cost elec-
tronic controls for use in ad-
verse environments has
opened up another opportu-
nity. The industrial and agri-
cultural off-the-road vehicle
market, where the demand for
electronic controls and instru-
mentation is growing, repre-
sents an important market
potential for the future.

Semiconductor
Technology Key

Advancements in industries

other than automotive elec-
tronics—telecommunications,
instrumentation, entertain-
ment products, and informa-
tion processing to name just a
few—will all move along in fu-
ture years at a quickened pace
because of that highly com-
plex, mass-produced, ex-
tremely reliable and low cost
wonder, the microprocessor.

And Motorola is at the lead-
ing edge of this technology.

In 1979, the company intro-
duced the MC68000, a state-
of-the-art microprocessor
which, when combined with

(Above) Electron microscopy makes it
possible to pinpoint material flaws,
imperfections that earlier would have
escaped detection except by stress
testing and that could grow into failure
mechanisms under severe stress.
(Right) A recently installed process
performs operating life forzener
diodes. With this equipment, one
operator can perform operating life
and test about one million zener
diodes a year.
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peripheral parts, such as a
memory unit, can perform
some two million calculations
in a single second. It is be-
lieved to be the most powerful
and most complex of these
devices on the market.

In the communications
business, the microelectronic
revolution will impact almost all
of the two-way radio products
of the future. Two examples of
the more innovative uses will
be microelectronic applica-
tions in computer aided dis-
patching together with radio
user access to computers from

vehicles; and the radio tele-
phone business, where the
cellular radio-telephone sys-
tem will become a reality dur-
ing the '80s.

Advances in Mobile Radio
Technology

Motorola's Communications
Group is one of the world's
leading producers of two-way
radio systems and it has built
its business in part over the
years by applying mobile radio
technology to those segments
of the marketplace that have
unique communications

needs. The strategy of custom
sales, service, and manufac-
turing to meet special sophisti-
cated communications needs
is particularly pertinent to the
'80s because of its thrust to-
wards energy saving and
productivity. In effect, markets
continue to broaden—in part
because effective means to
communicate both data and
voice cut transportation costs,
and help manage human re-
sources more efficiently.

Most of the mobile and port-
able radio and paging prod-
ucts are impacted by large

scale and very large scale
integrated circuitry. For in-
stance, providing mobile
two-way radio users the ability
to interface with computers
while in their vehicles is an
important need solved by
microprocessor technology.
Mobile terminals and printers
are already available, but the
advanced microprocessors,
such as Motorola's MC68000,
have the capability of provid-
ing more efficient use, and
more innovative and flexible
access to computers in
the future. It is possible that

(Above) Public safety control centers
employ computers in the assembly of
information necessary to protect
communities. State-of-the-art
two-way communications systems,
with computer aided dispatch and
digital voice protection (shown here in
the Salt Lake City, Utah, Police
Department control center), help
provide efficient, highly secure
environments for these law
enforcement services.
(Left) New economic feasibilities for
energy exploration are assisting
increasing energy independence.
The use of mobile radios in remote
areas provides economic
advantages, enabling efficient use of
time and fuel in these operations.
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