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Artist's rendition of a magnified and
abstracted sliver-size portion of
channelization and interconnect of
the Motorola MC68000 16-bit micro-
Processor.

Motorola, Inc., one of the world's lead-
ing manufacturers of electronic
equipment and components, is en-
gaged in the design, manufacture
and sale, principally under the
Motorola brand, of a diversified line of
products. These products include
two-way radios and other forms of
electronic communications systems;
semiconductors, including integrated
circuits, discrete semiconductors
and microprocessor units; electronic
equipment for military and aerospace
use; electronic engine controls; digi-
tal appliance controls; automobile
radios; citizens band radios and other
automotive and industrial electronic
equipment; and information systems
products such as distributed data
processing equipment, high-speed
modems, multiplexers and network
processors. Motorola's products are
manufactured for both United States
and international markets.



Financial Highlights

(Amounts in thousands, except per share data) 1981 1980 1979
Sales and Other Revenues ) $3,335,868 $3,086,439 $2,700,063
Earnings before Special Charge and Income Taxes ) 251,784 287,086 265,606
%toSales B - 75%  93% 10.0%
Income Taxes on Earnings before Special Charge 76,794 103,351 107,428
Special Charge i — 13,031 10,286
Income Tax Credit on Special Charge — 151817 2,404
Net Earnings = 174,990 186,081 154,296
% to Sales - - 53%  60%  57%
Net Earnings per Share before Special Charge 5.56 5.89 5,21
Net Earnings per Share B . 5.56 5.96 ZQB
Research and Development - 229,000 200,000 167,000
Fixed Asset Expenditures 317,287 301,091 265,072
Depreciation o 173,123 - 144,790 110,827
Working Capital N 772,699 742916 708,551
Current Ratio . 2.25:1 24241 2.35:1
Return on Average Invested Capital (stockholders’ equity plus

long- and short-term debt, net of short-term investments) - 11.9% 13.9% 118:5%
% of Total Debt (long-term and short-term)
~to Total Debt plus Equity r 22.5% 22.8% 23.0%
% of Total Debt less Marketable Securities

to Total Debt less Marketable Securities plus Equity 16.8%  17.6% 17.6%
Book Value per Common Share 7 3 4080 36.74 32.22
Year-end Employment (approximate) 76,300 71,500 75,000

Annual Meeting of Stockholders

The annual meeting will be held on
Monday, May 3, 1982. A notice of the
meeting, together with a form of
proxy and a proxy statement, will be
mailed to stockholders on or about
March 25, 1982, at which time prox-
ies will be solicited by the Board of
Directors.

Form 10-K

At the close of each fiscal year,
Motorola submits a report on Form
10-K to the Securities and Exchange
Commission containing certain
additional information concerning
its business. A copy of this report
may be obtained by addressing
your request to the Secretary,
Motorola, Inc., Corporate Offices,
Motorola Center, 1303 E. Algonquin
Road, Schaumburg, IIl. 60196.

Transfer Agents and Registrars

Harris Trust and Savings Bank
111 W. Monroe Street
Chicago, Ill. 60690

Citibank, N.A.
111 Wall Street
New York, N.Y. 10015

Auditors

Peat, Marwick, Mitchell & Co.
303 E. Wacker Drive
Chicago, Ill. 60601



To Our Stockholders and Friends

Although 1981 was a year of world
recession with certain segments of
the electronics industry particularly
hard hit, Motorola grew modestly in
sales and demonstrated recession-
resistant strength considerably better
than many major competitors.

It has also been a year marked by
the fine effort of our people to reduce
costs, improve productivity and qual-
ity, and generally manage our assets
well enough to afford and sustain
modest growth in a poor economic
climate.

Sales and other revenue for 1981
were $3.3 billion, up 8.1 percent from
the $3.1 billion a year ago. Earnings
forthe year were $175 million, or $5.56
per share, down from the $186 million,
or $5.96 per share, posted a year ago.
The 1980 earnings included a special
charge and related tax credit which
improved results by seven cents
per share.

Net margin on sales was 5.3 per-
cent compared with 6.0 percent
in 1980.

Motorola’s return on invested capi-
tal (stockholders’ equity plus long-
and short-term debt, net of marketa-
ble securities) was 11.9 percent com-
pared with 13.9 percent in 1980.

Acquisition

Late in 1981, Motorola announced the
proposed acquisition of Four-Phase
Systems, Inc. of Cupertino, California.
The acquisition was consummated fol-
lowing the favorable vote by stock-
holders of Four-Phase in early March.
Footnotes to this year's financial
statement provide the details of the
transaction (page 23, Note 2).

The acquisition of Four-Phase rep-
resents a major strategic thrust for the
'80s and beyond, and one which we
believe we are importantly qualified
to pursue.

Four-Phase is a participant in dis-
tributed data processing (DDP) and a
more recent entrant in the office au-
tomation portions of the information

industry. Those markets are expected
to be among the fastest growing
segments of the information industry
for the next decade.

Organization

During the year we announced a

new management structure for the
company’s communications and
semiconductor organizations, the two
largest operations within Motorola.
Both of these organizations were ele-
vated to sector status, reflecting the
company’s practice of converting
operating units to sector, group and
division levels as their size, com-
plexity, or operational requirements
dictate. This practice encourages
development of an effective manage-
ment team with broad experience and
depth in all parts of the organization
as Motorola's businesses continue

to grow.

In January 1982, we announced the
elevation of the data communications
and government electronics organi-
zations to group status. The new
name change reflects new respon-
sibilities and directions for the Data
Communications organization, which
now includes Four-Phase and is
called the Information Systems
Group.

Each of these organizations is
headed by experienced managers
with many years of service to
Motorola.

(Each elected officer who has as-
sumed a new position or advanced in
rank in 1981 is noted with an asterisk
on page 36.)

Operations Overview

The Communications Sector in-
creased sales by more than 13.2 per-
cent from a year earlier. Operating
profit margin remained approximately
level. New equipment orders rose
17.4 percent from a year ago. Backlog
atyear end also was improved

over 1980.

1981 was eventful in terms of the
sector’s product introductions and
progress in specific markets, includ-
ing Japan's telecommunications
industry and the cellular radio field.

The Semiconductor Products Sec-
tor's sales rose about 5.7 percent from
a year earlier, but operating profit
margin declined because of adverse
economic conditions in the market-
place and increased competition
within the industry. New order book-
ings were about equal with 1980 re-
sults, but backlog was down approx-
imately 14.9 percent. The sector made
significant progress in the markets for
microprocessors and microsystems,
discrete devices and bipolar inte-
grated circuits.

The Information Systems Group
recorded another excellent perform-
ance in 1981 as revenues rose 35 per-
cent, new order entry grew 64 per-
cent, and backlog more than doubled
the 1980 year-end level. Operating
profit margin was level for the full year.

The Automotive and Industrial Elec-
tronics Group’s sales approximated
year-ago results and the group posted
an operating profit for the year com-
pared with an operating loss a year
ago. Backlog at year end was slightly
lower, but certain products—alter-
nators, engine electronics, instru-
ments and controls, and radio prod-
ucts—had excellent customer
acceptance.

The Government Electronics Group
recorded increased sales, up 6.1 per-
cent, and improved operating profit
margin. New orders were above year-
earlier levels as backlog increased
moderately at year end.

The corporation’s Participative
Management Program (PMP), and
renewed emphasis on quality and
productivity notably enhanced
Motorola's worldwide operations
last year.



Left to right: John F. Mitchell, Robert W. Galvin, William J. Weisz

Fixed Asset Expenditures
Investments were continued at a high
level—$317 million in 1981, up from
$301 million in 1980. As discussed
elsewhere in this report, expansion of
several major facilities was started, in
progress or completed.

Research and Development
Despite adverse economic condi-
tions and heightened competitive
pressures, strategic investment in re-
search and development, exclusive of
government-funded work, increased
14.5 percent to $229 million. Among
the projects that benefited from this
outlay were R&D in cellular radiotele-
phone systems, bubble memory
devices, speech processing, and
computer-aided design for integrated
circuits.

Japan

Reflecting increased emphasis on
operations in Japan, in January '82,
we combined Motorola’s wholly-
owned subsidiaries into a new com-
pany, known as Nippon Motorola,
Ltd., and created a new post at corpo-
rate headquarters with respon-
sibilities for all the company’s activi-
ties in Japan, including Motorola’s
interest in the joint venture with Toko,
Inc. to manufacture semiconductor
products.

We have continued to aggressively
pursue entry into the Japanese tele-
communications equipment mar-
ketplace, and, in early February '82,
officially qualified as a radio pager
supplier to Nippon Telegraph &
Telephone Public Corp. (NTT).

These actions are part of the
strategy developed by Motorola in the
late '70s to make a major effort, de-
spite significant obstacles, to serve

the Japanese marketplace. In the
U.S., and around the world, we have
also concentrated on improving, in
all respects, our own operations to
meet that challenge everywhere in
the world.

To external audiences, a highly
visible part of the Motorola’s “Meeting
Japan's Challenge” program is the
corporation’s advertising and public
relations effort, directed at airing
issues on the challenge from Japan.

Outlook
We believe the current recession will
continue at least through the first half
of 1982 and may well result in unfavor-
able performance comparisons year
to year. We continue to be concerned
and cautious about the economic
environment, and have taken steps
wherever prudent to reduce costs.
We are optimistic about Motorola’s
prospects for continued profitable
growth. Dedicated to innovation and
the improvement of quality in our per-
formance, products and services, we
will continue to make major strategic
investments for the future.

Yours very truly,

L%

Robert W. Galvin,

Chalrman

/.

William J. Weisz,
Vice Chairman

%V%w

John F. Mitchell,
President
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Communications Sector

The sector recorded an increase in sales of
more than 13.2 percent from 1980 and operat-
ing profit margin remained approximately
level. Backlog at year end also was improved
over 1980.

New domestic orders increased 17 per-
centwith particular strength demonstrated in
the subscriber paging, utility and energy
markets. The government markets experi-
enced their best rate of growth in the past
several years, despite reductions in federal
funding. Commercial markets’ sales also
increased from 1980, despite lower farm
income, a depressed construction industry,
and high interest rates.

In the sector’s international markets, new
orders rose 18 percent. Significant gains
were registered in nearly all markets with
Mexico and areas of Latin Americaturning in
excellent results. Markets in Australia and
Israel also improved for the year, while results
in Canada and Europe (reflecting the impact
of currency fluctuations) were off year-earlier
levels.

NTT Qualifies Motorola

Nippon Telegraph & Telephone, Japan’s
largest communications company, officially
qualified Motorola as a supplier of the NTT
Pocket Bell pager. Motorola estimates the
volume of orders received from NTT for the
fiscal year 1982 will be over 45,000 units,
worth more than $9 million. This achievement
resulted from more than two years’ work in
concert with NTT's technical personnel to
develop the pager to NTT specifications, in-
cluding delivery of prototypes for field and
performance tests.

It was an eventful year for progress in the
cellular radio field. Motorola’s Dyna TeA«C®
system was implemented in the Baltimore/
Washington, D.C., area. American Radio
Telephone Service (ARTS), the radio com-
mon carrier testing this revolutionary system,
was granted authority by the Federal Com-
munications Commission to provide equip-
ment and service on a developmental basis
for up to 2,500 subscribers in a market trial.

(Left) Recently installed computerized automated
system improves manufacturing quality and reduces
workhours in the precise placement of electronic
components on high-density printed circuit boards for
cellular and data communications equipment.

(Right) The medical industry, one market among many,
will profit from the latest state-of-the-art OPTRX™
alphanumeric display radio pager which receives, stores
and displays detailed information.

One of the main purposes of the trial,
which initially involves 200 subscribers, is to
demonstrate the use of cellular mobile com-
munications and, in particular, Motorola's
new portable telephone, first of its kind in the
800 MHz market. The sector anticipates that
the FCC will accept applications from com-
mon carriers for this new service sometime in
1982. It is also anticipated that once licenses
are granted—having endured the test of the
regulatory process—there will be several
cities seeking this service within a two-year
period.

A test similar to that of ARTS has been
conducted in Chicago by lllinois Bell Tele-
phone. Unlike the Baltimore/Washington
system, the Chicago trial market does not
include portable telephone service. Both
systems have proven highly successful to
date, substantiating the value and viability
of this new generation of two-way radio
communications.

In major metropolitan areas where radio
spectrum is limited, trunked systems are be-
coming the primary product offering. Be-
cause competition is increasing in this field
among the traditional land mobile suppliers,
the sector’s sales coverage has been in-
creased nationally (in selected geographic
areas) to improve competitiveness and
better serve customers.

New products are the lifeline of the com-
munications business and, in 1981, the sec-
tor introduced 32 products in a program
designed to expand existing markets, open
new ones, and in either case help improve
the company’s technological leadership and
competitive edge.

Display Pagers Developed

One of the major products was the versatile
Optrx™ display pager, which represents a
new generation of paging systems. One
model in this line shows messages on an
alphanumeric display screen and stores in
its memory as many as four messages—up
to 40 characters per message. The Optrx
also functions with conventional tone-alert or
voice-message beepers.

{ mmunice ns | arnati nal




Communications Sector

Another paging product unveiled in 1981
was the BPR2000™, which includes both
numeric display and five-tone dual-function
paging. In this product, a screen displays
messages of up to 24 characters; it has
memory capability for two messages. This
product is designed for highly demanding
requirements and noisy environments.

The Handie-Talkie® portable radio family,
which has been a popular line for four dec-
ades, was given a fresh look in 1981 with
several new models. The MX300-S, a synthe-
sized version of the MX300 portable, offers
improved communications’ flexibility with
up to 48-channel capability and unique fea-
tures that make it a communications system
more than just a portable. Two products, the
HT90™ and the more sophisticated HT440™,
called the “affordable portable” series, dem-
onstrate high quality in relatively low-priced
products. Both models are ruggedly de-
signed and provide multiple-frequency-
range flexibility.

State-of-the-art technology was key to the
development of the synthesized MCX100™
mobile two-way radio. This product, de-
signed primarily for international applica-
tions, features a broadband receiver and
transmitter, a microprocessor-controlled sig-
naling system, and a frequency synthesizer.
This combination of features covers the
broadest range of spectrum and signaling on
the market.

Innovations Cut Product Costs

The innovative Syntor X® mobile radio line
also was broadened with a 150 MHz model
that applies the latest integrated circuitry,
crystal filter devices and synthesizers, all of
which eliminate other more costly compo-
nents. The markets for this product include
public safety and governmental agencies,
such as departments for police, fire, trans-
portation, public works, highway mainte-
nance, utilities, and a wide variety of intera-
gency and commercial applications.

A new product that the sector believes to
be an industry first is the Vehicular Speaker
Phone (V.S.P), which is made for hand-free
communications convenience in automo-
biles. Users of the V.S.P. mobile telephone
can place or receive calls, and engage in

two-way conversation without lifting the
handset; it is designed to enhance user
safety as well as convenience.

There were many other important products
introduced during 1981, but the ones cited
above were perhaps interesting to more cus-
tomers in more markets and, therefore, make
them standouts in an outstanding year for
innovation.

The Communications Sector will invest
strategically wherever and whenever possi-
ble to build or sustain technological leader-
ship through product design, manufacturing,
distribution, quality and productivity. In 1981,
for example, this commitment led to pro-
ductivity gains that were largely the result of
the company's Participative Management
Program (PMP); there was a 58 percent in-
crease in the number of sector participants,
with more than 58,000 hours of training de-
voted to newcomers and, in some cases, to
veterans in the program who graduated to
new levels.

Quality Yardsticks Increase

In line with the sector’s unyielding com-
mitment to satisfy the customer, 30 key
quality measurements were identified and
tracked in 1981. These efforts to improve
quality are paying off, making good an in-
vestment in environmental testing equip-
ment, automatic testing equipment, and
process mechanization.

In conjunction with Motorola's restructure
from groups to sectors, the Communications
Sector now operates with four groups:
Distribution; Portable/Paging/Systems;
International; and Fixed & Mobile.

In the International Group, the European
Division's headquarters was relocated
during the year, from West Germany to
the United Kingdom, the change made to
facilitate the coordination of autonomous
operations in other European countries.

Another example of the sector’s growth in
1981 was the near completion of a new head-
quarters building on the Schaumburg cam-
pus. This facility will add 350,000 square feet
of office space. With its completion and
occupancy, additional space will be made
available for manufacturing assembly and
research and development.

(Left) New projector technology beams image to
indicate placement position of various size components
on circuit boards for cellular and mobile radiotelephone
products, increasing manufacturing quality and
productivity.

(Right) Functional testing the recently introduced
MOTRAR™ trunked mobile/control station radio with new
computer systems is now accomplished in
approximately five minutes.
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Semiconductor Products Sector

Difficult as 1981 was for the semiconductor
industry, Motorola's worldwide sales rose 5.7
percent from a year earlier and new order
bookings were about equal to the 1980 level.

Operating profit was under pressure from
the depressed condition of the European
semiconductor markets, along with eroding
prices brought on by excess industry capac-
ity and intensified competition, most notably
in the memory markets. Year-end backlog
was down 14.9 percent from a year earlier.

The sector continued to expand its prod-
uct families in virtually all of the key technol-
ogy areas. It also continued a high level of
capital investment in equipment, automa-
tion, plant and technology, considered vital to
future growth. Several important successes
in both geographic and product markets
were also achieved.

Having channeled strategic resources into
the automotive, data processing and per-
sonal computing markets in recent years, the
sector achieved substantial sales growth in
these U.S. markets in 1981. Gains also were
registered through a distribution system that
set in motion several aggressive marketing
programs.

Market Strength Evident

Significant progress in terms of bookings
and billings was achieved in the increasingly
competitive microprocessor and micro-
systems markets. These successes were
attributable to excellent product offerings,
aggressive market programs, and a highly
efficient distribution network.

In discrete semiconductors, the company
continued to improve its industry-leading
position and is following a product develop-
ment and investment strategy that should
ensure future prominence in this business.
Capital and research-and-development ex-
penditures both were increased in 1981 from
the previous year.

The focus of this investment was on auto-
mation and yield-enhancement programs
designed to further reduce production costs,
improve quality and service to customers,
and develop new or improved discrete
technologies with products such as CATV
components and modules—high efficiency

(Left) At the logic and special functions operations,
design engineers study a backlighted Mono-circuit
graph, one of the newest telecommunications products
designed to increase communications efficiency.

(Right) One of the first steps in fabrication of discrete
devices is the diebonding process, attaching a chip to
its frame.

gallium arsenide opto emitters for fiber optic
applications, and ultra-fast Switchmode
power transistors for innovations in power
supply applications.

The Bipolar Integrated Circuits Group
realized record shipments of product in 1981,
improving its position in both domestic and
international markets. A variety of products
was introduced to take advantage of new
opportunities in the consumer, custom
communications, computer and telecom-
munications markets. Included among the
new products were the Monomax™ single-
chip black-and-white TV signal processor,
additions to several high-speed digital logic
and memory families, and large-scale inte-
gration (LSI) memory products.

The large-scale gate array product line
represents an exciting growth opportunity in
the decade ahead. The proprietary Mac-
rocell array is a customer-programmable
product that can replace scores of medium-
scale and small-scale IC components in
computers, industrial equipment, telecom-
munications and electronic games. In addi-
tion, it provides the customer with unique
circuit features in higher or more complex
forms, it lowers costs, and it requires less
development time than earlier designs. The
strategy is to further develop this product line
to support the next generation of products in
these key markets and establish a number of
remotely located array centers to offer com-
plete computer-aided-design facilities to
customers. The first of these centers was
opened inSan Jose, California, early in 1981.

Burn-in Capacity Expanded

Of major importance in the bipolar IC busi-
ness was the expanded “burn-in" capacity
developed for the production of high reliabil-
ity or military products. Plans are to expand
this capacity further in 1982 so that the com-
pany can participate more effectively

in this market segment. A new 185,000-
square-foot support and manufacturing site
in Tempe, Arizona, is currently being pre-
pared to meet these objectives. Occupancy
is scheduled for later this year.

GROUPS:

Bipolar Integrated Circuits
Discrete Semiconductor
Internal Operations
International Semiconductor
MOS Integrated Circuits

DIVISIONS:
European Semiconductor

High Frequency and
Optical Products

Linear and Military Products
Microprocessor
Power Products




Semiconductor Products Sector
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The MOS (Metal Oxide Silicon) Integrated
Circuits Group also had several key product
introductions in 1981. Helping to offset inten-
sified Japanese competition and price pres-
sure was the sector's introduction of a
second-generation 64K dynamic RAM (ran-
dom access memory) in the fourth quarter.
This product provides increased operating
speed and possesses more soft-error im-
munity than its first-generation predecessor.
Also presented late in the year was
Motorola’s first high-performance HCMOS
static RAM, the first in a new family of low-
power memory devices.

In microprocessors, the first 10 and 12
megahertz 16-bit MPUs (microcomputers)
were shipped. They represented an
enhancement of the highly successful
MB8000 family. This, coupled with a number
of new peripheral circuits now in the sam-
pling stage, is allowing the sector to win a
large number of customer “design-ins” in the
market. Other introductions were a CMOS
single-chipmicroprocessor and a family of
high-speed HCMOS logic components. A
new CMQOS gate-array technology was de-
veloped, which will be the forerunner of a
4800 gate array planned for later in 1982.

The MOS IC Group continued its strong
commitment to the systems business in 1981
with the purchase of a 135,000-square-foot
production plant in Tempe, Arizona. It will
house the microsystems organization.

Short-term Backlog Improves

In the international arena, the strength of

the U.S. dollar relative to local currencies,
along with a widespread recession in
Europe, adversely affected performance

in 1981. Prices in the European market
continued to decline, especially in MOS
memories. Short-term backlog in this market
has shown some modest improvement in the
past several months. This is a positive sign.
The sector continues to enjoy excellent suc-
cess with products designed specifically for
the European market by its design center in
Geneva, Switzerland. In addition, the sector
is trying to build stronger interest in ad-
vanced Motorola products, such as micro-
processors and sensors, in the European
auto industry.

In both the Japan and Asia/Pacific re-
gions, the year just ended was one of growth
for sales and profits. The Aizu-Toko joint
venture in Japan, formed in 1980, is in the
mainstream of Japan's semiconductor in-
dustry, producing Motorola memory and
CMQOS silicon wafers in increasing volume.
There was a noticeable increase in the de-
gree of interest and acceptance of the com-
pany’s microprocessor products in Japan
this past year, especially in the home-and-
office computer, electronic games and au-
tomotive market segments. Interest also de-
veloped for the company’s new high-speed
CMOS logic family.

PMP Proves Valuable

Two of the most significant issues that have
confronted the sector in the past and will do
so in the future are improving productivity
and producing products of superior quality
and reliability. Toward this end, the Participa-
tive Management Program (PMP) is a key
element. At present, about 60 percent of the
sector’s domestic population is involved with
PMP The goal for the sector is to have all of its
employees within the program in the next few
years. PMP has proven itself as a means of
developing greater effortand pride, which in
turn earns rewards for both the employee and
company. Establishing a “quality culture” is
based on the premise that product quality is
only half of the objective; the other half is the
realization that quality must be inherent in all
aspects of the workday performance.

The quality issue, encompassing both
the sector's product and performance, drew
greater attention in 1981 than ever before,
even though quality was already high by his-
toric standards. This commitment, in some
cases, is requiring the continued investment
in new or improved production equipment.
Those investments are being made. More
important, however, is the fact that the sector
continues its concentration on maintaining
a quality culture type of environment that is
fully acknowledged and appreciated by
all employees.

(Left) Staff engineer fine-tunes a high-speed memory
array module which utilizes 64K dynamic RAM
technology in the Systerm 3000 general purpose
memory system.

(Right) Stafftechnician carefully examines silicon wafers
to retrieve the highest-yielding dies in 64K dynamic
RAM production.
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