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ABOUT THE COMPANY

Motorola is one of the world's leading providers of elec-

tronic equipment, systems, components and services for

worldwide markets. Products include two-way radios.

pagers and telepoint systems, cellular telephones and sys-

tems, semiconductors, defense and aerospace electronics.

automotive and industrial electronics, computers, data

communications and information processing and handling

equipment. Motorola was a winner of the first Malcolm

Baldrige National Quality Award, in recognition of its supe-

rior company-wide management of quality processes.
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F I N A N C I A L H I G H L I G H T S

(In millions, except as noted) Motorola, Inc. and Consolidated Subsidiaries

Years ended December 31 1991 1990

Net sales

Earnings before income taxes

% to sales

Net earnings

% to sales

Net earnings per share (in dollars)

Research and development expenditures

Fixed asset expenditures1

Working capital

Current ratio

Return on average invested capital (stockholders' equity
plus long- and short-term debt less short-term investments)2

% of total debt less short-term investments to
total debt less short-term investments plus equity2

Book value per common share (in dollars)

Year-end employment (in thousands)

$11,341

613

5.4%

454

4.0%

3.44

1,079

1,317

1,424

1.46

$10,885

666

6.1%

499

4.6%

3.80

1,030

1,260

1,404

1.46

7.8% 9.4%

22.5%

35.03

102

23.7%

32.32

105

'Includes expenditures related to capitalized leases
'Includes short-term investments categorized as cash and cash equivalents

NET SALES

(in billions]

EARNINGS BEFORE
INCOME TAXES

(In millions)

4.0

3.0

2.0

87 88 90 91

NET EARNINGS
PER SHARE
(In dollars)

RETURN ON
AVERAGE INVESTED
CAPITAL

(In percentages)



T O O U R S T O C K H O L D E R S A N D O T H E R F R I E N D S

World events in 1991 made us more confident than ever that we are in the decade of wireless communicat ion.

The emergence of market-driven economies throughout the developing world indicates that the impact of the microelec-

tronic revolution has only begun to be felt. We think Motorola wil l play an important role in making it happen.

This year's report shows how the people of Motorola are building the technology platforms to serve this new global

marketplace. With the decline of authoritarian systems and superpower conflicts, as many as 4 billion people could

become part of emerging market economies in the next decade. Building the commercial infrastructure wil l be an exciting

challenge for us and for our customers.

As reflected in Motorola's 1991 financial results, these events are taking place during a difficult economic period,

especially in the United States and Europe. Sales growth was below our expectations, and we did not meet our goals for

profitability and return on invested capital. That only serves to intensify our focus on key operational initiatives designed

to serve our customers more efficiently.

We are gratified by the efforts of our people in improving quality and reducing cycle times, as we transform our businesses

toward an empowered team culture. These efforts are directed at achieving our fundamental objective of Total Customer Satis-

faction. We believe this is the key to superior long-term financial performance and maximum long-term value for stockholders.

REVIEW OF 1991 FINANCIAL RESULTS

Sales in 1991 increased 4% to $11.34 bi l l ion

mi l l i on , or $3.44 per share, compared w i th

Net margin on sales was 4.0%, down from 4.6%

was 7.8%, compared with 9.4% in 1990.

from $10.88 billion in 1990. Earnings were $454

$499 million, or $3.80 per share, a year earlier.

a year ago. Return on average invested capital

GEORGE FISHER

Chairman of the Board and

Chief Executive Officer



Detailed operating and financial results by our various businesses in 1991 appear on pages 17-20. The strongest

growth took place in Asian markets. Overall results reflect the effects of sluggish economies in the U.S. and Europe.

This impact should continue to be felt in the first half of 1992, while the potential exists for modest economic growth

in the second half. •

Increases in semiconductor and paging orders during the second half of 1991 are positive signs for long-term

recovery. A modest improvement in capital spending should benefit communications and computer markets. The product

cycles for new digital communications technologies provide opportunities for renewed growth throughout the world.

Increases in the electronic content of automobiles should continue to help our businesses in this market.

Despite the unusually small rate of sales growth, Motorola continued to make progress on key measures of

productivity. Sales per employee, for example, rose 5% in 1991 and have increased 71 % since 1986.

We continued the trend toward becoming an increasingly global company. Non-U.S. revenues as a percentage of the

total reached 48% in 1991, compared with 44% in 1990, on an international market basis. Sales exceeded $2 billion in

Europe and approached $1 billion in Japan. ,

OFFICERS AND BOARD OF DIRECTORS

Donald R. Jones retired as Executive Vice President and Chief Financial Officer after completing 41 years of service with

Motorola. He was succeeded by Carl F. Koenemann,

Dr. Isamu Kuru was elected President of

Younts, who was named Senior Vice President

Asia and Americas.

GARY L. TOOKER

President and

Chief Operating Officer

formerly Assistant Chief Financial Officer.

Nippon Motorola Ltd. He succeeds Richard W.

and Corporate Executive Director, International-



Two new members were elected to the Board of Directors during 1991. Thomas J. Murrin,

Dean of Duquesne University's School of Business Administration, is a former Deputy Secretary

of Commerce and President of the Energy and Advanced Technology Group of Westinghouse

Electric Corp. Erich Bloch, Distinguished Fellow at the Council on Competitiveness, is former

Director of the National Science Foundation.

Walter E. Massey, formerly Vice President for Research and for Argonne National Laboratory, the

University of Chicago, resigned from the Board after accepting appointment as Director of the National Science

Foundation. His technological insight has been valuable to the Board, and we appreciate his many contributions to Motorola

THE TEAM CULTURE

C E A N
180° 160°

Motorola was founded on basic beliefs in uncompromising integrity and respect for the individual. These traditional

values create an environment that nourishes a creative, cooperative culture focused on quality and customer service.

This culture is embodied in Total Customer Satisfaction teams-employees who are empowered to solve problems,

improve quality and reduce cycle times. Eight of these teams won gold medals at a worldwide competition in January

1992. They represent the following:

Chung Li, Taiwan, Paging and Telepoint Systems Group base plating manufacturing team; East Kilbride, Scot-

land, Semiconductor Products Sector product

Semiconductor Products Sector material finishing

Electronics Group inventory management team;

manufacturing team; Schaumburg, III., Corporate

engineering team; Manila, the Philippines,

team; Northbrook, III., Automotive and Industrial

Penang, Malaysia, Land Mobile Products Sector

financial reporting team; Scottsdale, Ariz.,

CHRISTOPHER B.GALVIN

Senior Executive

Vice President and Assistant

Chief Operating Officer



MOTOROLA WORLDWIDE
• Major Facilities

Government Electronics Group microwave engineering team; Wood Dale, III., Land Mobile Products Sector order

fulfillment and customer response team.

Another 14 teams won Silver Medals. The 22 winners were selected from more than 3,000 teams from throughout the

company. They represent a powerful force that enables Motorola to compete with the finest companies in the world and

succeed. We are proud of these efforts, and we look forward to the challenges of an exciting new market-driven world.

George Fisher

Chairman of the Board and

Chief Executive Officer

Gary L. Tooker

President and

Chief Operating Officer

Christopher B. Galvin

Senior Executive Vice President and

Assistant Chief Operating Officer



M O T O R O L A A T A G L A N C E

SEMICONDUCTOR LAND MOBILE

MAJOR PRODUCTS PRODUCTS

BUSINESSES SECTOR SECTOR

Designs and produces
a broad line of discrete
semiconductors and inte-
grated circuits, including
microprocessors, micro-
computers and memories

Designs, manufactures
and distributes two-way
radios and other forms
of electronic communi-
cations systems

GENERAL

SYSTEMS

SECTOR

Designs and manufac-
tures computer-based
cellular radiotelephones
and systems, computers,
microcomputer boards,
and information pro-
cessing and handling
equipment

PAGING AND

TELEPOINT

SYSTEMS GROUP

Designs, manufactures
and distributes products
for paging and telepoint
systems

MAJOR

MARKETS

Computer, consumer,
automotive, industrial,
federal government/
military and telecom-
munications

Agriculture, commercial,
construction, education,
state, local and federal
government and health
care, industrial, mining,
petroleum, and trans-
portation companies
and utilities

Computer, consumer,
automotive, industrial,
federal government/
military and telecom-
munications

Consumer, industrial and
telecommunications

REPRESENTATIVE 88100 RISC
PRODUCTS Microprocessor

Astro™ Portable2-Way Radio MicroTAC® Lite™ Personal Advisor® Alphanumeric
JSMR Mobile 2-Way Radio Cellular Telephone Display Pager

: Motorola MultiPersonal™ Silverlink™ Portable CT2
Computer Handset

ORGANIZATION Communications,
Power and Signal
Technologies Group

European Semiconductor
Group

Microprocessor and
Memory Technologies
Group

Logic and Analog
Technologies Group

Worldwide Systems Group
Worldwide Radio

Products Group
Worldwide Communica-

tions Services Group
North America Group

Communications and
Electronics Group
Customer Service Group

European Group
International Group
Sector Support Group

Cellular Infrastructure
Group

Pan American Cellular
Subscriber Group

International Cellular
Subscriber Group

Computer Group

Paging Products Group
Americas Paging Products

Division
International Paging

Products Division
Components Division
Telepoint Systems Division



GOVERNMENT

ELECTRONICS

GROUP

Specializes in research,

development and pro-

duction of electronic

systems and equipment

for the U.S. Department

of Defense, and other

government agencies

U.S. Department of

Defense, NASA, govern-

ment agencies, commer-

cial users, and interna-

tional customers

INFORMATION

SYSTEMS GROUP

Combines the capabilities

of Codex Corporation and

Universal Data Systems,

Inc., to provide all the

elements for distributed

data and voice networks,

from basic modems to

network management

systems

Computer, consumer,

automotive, industrial,

federal government/

military and telecom-

munications

AUTOMOTIVE

AND INDUSTRIAL

ELECTRONICS

GROUP

Designs and manufac-

tures a variety of

electronic components,

modules and integrated

electronic systems

Automotive, industrial,

agriculture, and trans-

portation

CORPORATE

VENTURES

Manages Motorola's

entry into strategically

relevant, emerging, high-

growth, high-technology

business arenas

Health care, lighting,

computer, commercial,

and industrial

DAMAUHF Satellite

Communications System

Codex 9800 Network

Management System

UDS V.32 Modem

Vehicle Management

and Control Module

Solid State Relay

Altair1" User Module

Motorola Lighting

Electronic Ballast

Communications Division Codex Corporation

Strategic Electronics Universal Data

Division Systems, Inc.

Tactical Electronics

Division

Automotive Powertrain

and Chassis

Electronics Division

Electronic Systems and

Components Division

Motorola Lighting, Inc.

Wireless Enterprise

Systems

New Enterprises



Q U A L I T Y M E A N S T H E W O R L D T O U S

>UALITY IS THE CORNERSTONE OF EFFECTIVE COST M A N A G E M E N T . OVER THE LAST FIVE YEARS,

7
OUR QUALITY EFFORTS HAVE RESULTED IN SAVINGS OF $2 .2 B I L L I O N , INCLUDING MORE THAN

$700 MILL ION IN 1991, THROUGH THE REDUCTION OF DEFECTS IN THE MANUFACTURING PROCESS. -
am

T O A C H I E V E O U R G O A L S , M O T O R O L A P E O P L E M U S T C O N T I N U A L L Y U P G R A D E T H E I R S K I L L S A N D

L E A R N N E W W A Y S OF D O I N G T H I N G S . T H A T ' S W H Y M O T O R O L A I N V E S T E D M O R E T H A N $ 7 0 M I L L I O N

IN 1991 T O P R O V I D E A T L E A S T O N E W E E K O F T R A I N I N G FOR E V E R Y E M P L O Y E E . -> B Y A D D I N G

To the people

of Motorola,
TO THEIR KNOWLEDGE OF TECHNOLOGY

THE PEOPLE OF M O T O R O L A ANTICIPATE

C U S T O M E R S A N D THE P O S S I B I L I T I E S

quality means

anticipating the

needs of our

customers and

envisioning the

possibilities of

tomorrow.

AND THE GLOBAL MARKETPLACE

THE NEEDS OF THEIR

OF TOMORROW.

1
;*



$700 MM

0 "\a 2a 3a

SIX SIGMA CAPABILITY LIMIT



T H E M I C R O E L E C T R O N I C R E V O L U T I O N

PEOPLE OF MOTOROLA ARE BUILDING THE PLATFORMS FOR A MICROELECTRONIC REVOLUTION

BASED ON SEMICONDUCTOR TECHNOLOGY. WE INTRODUCE AN AVERAGE OF FOUR NEW PRODUCTS

EVERY DAY. THAT HELPS US ENVISION A COMPUTING ARENA IN WHICH NEW LEVELS OF PERFORMANCE

WILL TRANSFORM EVERYTHING FROM MANUFACTURING TO MEDICINE. ->• IN THE CONTROL ARENA,

SEMICONDUCTOR TECHNOLOGY WILL CONSERVE ENERGY AND CONTRIBUTE TO A CLEANER

A revolution

based on

ENVIRONMENT. AUTOMOTIVE SYSTEMS

GUIDE DRIVERS TO THEIR DESTINATION

MOTOROLA IS BUILDING THE PLATFORMS

semiconductor

technology is

leading us to

a cleaner,

healthier, safer,

more produc-

tive world.

WILL IMPROVE PERFORMANCE AND

THROUGH A DASHBOARD DISPLAY.

TODAY TO MAKE IT HAPPEN.

f

10
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T H E W I R E L E S S V I S I O N

TECHNOLOGY PLATFORMS FROM MOTOROLA PROMISE TO TRANSFORM THE WAY THE

W O R L D C O M M U N I C A T E S . W E SEE N E W S E R V I C E S O F F E R I N G P O R T A B L E D A T A , F A C S I M I L E ,

IMAGES AND VIDEO AS W E L L AS VOICE C O M M U N I C A T I O N S . -> PRIVATE AND SHARED SYSTEMS

W I L L C O N N E C T V I R T U A L L Y EVERY F U N C T I O N OF THE B U S I N E S S ENTERPRISE. N E T W O R K S OF

DESKTOP C O M P U T E R S W I L L BE C O N N E C T E D BY RADIO AS W E L L AS BY W I R E S . - • W E SEE

PAGING SERVICES THAT W I L L INCLUDE O N E - W A Y DATA, GRAPHICS A N D C O M P R E S S E D VOICE.

In this

wireless world,

you could call

a person

instead of a

location, and

transmit data

and images as

well as voice.

CELLULAR TELEPHONE AND PERSONAL

A I D E D BY A D V A N C E S IN D I G I T A L

T I N U E TO GROW AS A CONSUMER AS

C O M M U N I C A T I O N SERVICES,

T E C H N O L O G Y , W I L L C O N -

W E L L AS BUSINESS MARKET.

12
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T H E G L O B A L M A R K E T P L A C E

PEOPLE OF M O T O R O L A ARE DESIGNING THE ELECTRONIC INFRASTRUCTURE FOR A NEW

M A R K E T - D R I V E N W O R L D . D I G I T A L T E C H N O L O G Y IS D R A M A T I C A L L Y REDUCING THE COSTS OF

C O M P O N E N T S A N D C O M P U T I N G F R O M H O N G K O N G A N D T O K Y O TO P A R I S . T H I S M E A N S

C O M P U T E R S E M B E D D E D IN E V E R Y T H I N G F R O M CREDIT CARDS TO S P A C E C R A F T . P O R T A B L E

DEVICES ARE BECOMING AFFORDABLE FOR MORE PEOPLE EVERY YEAR. CT2 AND MICROCELLULAR

NETWORKS MEET THE NEEDS OF DENSELY POPULATED AREAS OF THE DEVELOPING W O R L D . TH E

Every person

in the world
PROPOSED IRIDIUM™ SATELLITE GLOBAL

COULD REACH EVEN THE MOST REMOTE

APPLY TECHNOLOGY TO IMPROVING LIFE

could have a

personal

portable phone

or be within

walking dis-

tance of a

telephone.

PERSONAL COMMUNICATIONS SYSTEM

REGIONS OF THE PLANET. -> WE

ANYWHERE ON EARTH.
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E D U C A T I O N A N D T H E E N V I R O N M E N T

Motorola is committed to contributing to the well-being of every community and country in which we operate. This commit-

ment ranges from education of our present and future workforce to the protection of our environment.

In the United States, we are involved in partnerships with educational systems in Arizona, Florida, Illinois,

Massachusetts and Texas. In Arizona, for example, business and governmental leaders are working together to transform teach-

ing and learning for every student in the state,

long-term consulting to help school districts make

Motorola is also helping students discover

is being used by selected high school teachers

standing of electronic components and circuitry.

with educators in the nearby area to redesign the interactive exhibits at
the Motorola Museum of

In Illinois, we are providing funding, training and

systemic reforms to improve student learning,

the excitement of science. Our electronics kit

and students to gain practical, hands-on under-

The Motorola Museum of Electronics is working

science curriculum in grades six, seven and eight.

Students visit the museum to see applications Electronics give visitors of t n e theory they learn in the classroom.
hands-on experience with

O u r c o m m i t m e n t t o t h e e n v i r o n m e n t r a n g e s models of logic and mathe- f r o m e l i m i n a t i n g c h e m i c a l s t h a t d e p l e t e t h e
matics used by integrated

earth's ozone layer to developing products that circuit designers. conserve energy.

Motorola won the U.S. Environmental Protection Agency's 1991 Stratospheric Ozone Protection corporate award.

It recognizes our leadership in developing and sharing technology that enables the elimination of chlorofluorocarbons (CFCs),

which are used as solvents, refrigerants and fire suppressants. In 1989, we announced a stepped-up timetable to eliminate

the use of CFCs by the end of 1992.

Our Kuala Lumpur facility won Malaysia's 1991 Better Environment Award. Judges cited our training programs and the

attitude of our employees toward environmental issues.

We also have become a partner in Green Lights, a voluntary program sponsored by the U.S. Environmental Protec-

tion Agency. The program recognizes companies that install energy-efficient lighting products in existing and new facilities.

Our Motorola Lighting, Inc. (MLI) subsidiary is ^ ^ ^ P I U ^ ^ ^ I a Green Lights Ally as a manufacturer of electronic

ballasts for fluorescent lamps. Retrofitting existing ^ £ ^ ^ ^ ^ electromagnetic ballasts with new MLI ballasts

will result in cost savings through reduced energy TTTT\1.., ^"'J"^AMR use, thereby reducing the discharge of pollutants.

The Stratospheric

Ozone Protection award

for 1991.
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R E V I E W O F O P E R A T I O N S

Semiconductor Innovative technologies enabled customers around the

Products world to excel, propelling sector sales and orders to

Sector record levels. Sales climbed 7% to $3.7 billion, and

orders increased 8%. Operating profits improved to

$356 million from $320 million in 1990.

. . Orders improved in the Japanese, Asia-Pacific and

North American regions. Among major markets, order

growth was highest in personal computer/workstation,

consumer and communications segments.

The three major product groups all posted higher orders

for the year. Demand was highest for CMOS (comple-

mentary metal-oxide semiconductor) gate arrays,

microprocessors, customer-specified microcontrollers,

static random access memories (RAMs), analog devices

and power transistors. Most of these products feature

proprietary or application/customer-specific functionality.

Motorola's spectrum of product technologies and our

ability to create on-chip systems solutions produced a

number of new or expanded customer partnerships. They

exist throughout our market segments and regions.

For example, in a technology alliance with Apple

Computer and IBM, we will jointly design, manufacture

and market a family of Reduced Instruction Set Computer

(RISC) microprocessors called PowerPC. Based on IBM's

RISC/System 6000 architecture, this family will target

applications ranging from personal computers to high-

end servers. IBM and Motorola established a design

center in Austin, Texas, to develop the PowerPC architec-

ture. (PowerPC is a trademark of IBM.) We will also

continue to develop, with other customer partners, the

derivative generations of the 88000 RISC family.

New products that support our computer customers

include 10 and 12 nanosecond, 256-kilobit and 1 -megabit

BiCMOS fast static RAMs; and the 88204 cache memory

management unit within our 88000 RISC family. We pre-

viewed our next-generation RISC engine, the 88110, which

features a patented Symmetric Superscaler™ implementa-

tion. Our highest performance CISC (complex instruction

set computer), the 68040, achieved volume production.

In the automotive arena, we expanded our leadership

as the partner-of-choice for advanced powertrain control

technology. We will co-design with Ford and manufac-

ture a RISC-based microcontroller for use in Ford's future

Powertrain Electronics Controller. Mazda Motor Co. and

Nippondenso, Mazda's electronic module supplier, will

use a specialized version of our MC68HC16 microcon-

troller in future vehicles.

Bavarian Motor Works AG (BMW) chose our new

68F333, the world's first microcontroller with on-chip

flash EEPROM (electrically erasable programmable read-

only memory), for use in its next-generation, four-cylinder

series cars. These decisions by Ford, Mazda and BMW

mean that 10 of the world's largest automakers, repre-

senting about 75% of current market sales, have agreed

to use Motorola microcontrollers in their next-generation

powertrain control systems.

New automotive products included a SmartDiscrete™

fuel injector driver; the Mi-Bus single-wire multiplex sys-

tem and higher performance microcontrollers.

Three major partnerships involving our digital media

technology illustrate the convergence of communications,

computing and consumer electronics. This technology

enables the integration of video, voice, music, text and

graphics into any application.

With IBM of Europe, we have designed a video capture

chip set that brings video from various sources into the

personal computer. We developed with Philips the

advanced components for its Compact Disc-Interactive

(CD-I) consumer entertainment/information system. And

we created with British Telecom an audio/video codec

(compression-decompression) system for teleconferencing.

In communications, we serve as the strategic compo-

nents developer with Motorola's equipment businesses

for advanced cellular, paging and two-way radio systems.

Important technology partnerships also have been devel-

oped with Alcatel, AT&T, Ericsson and Northern Telecom.

We introduced a wide range of devices to support our

communications customers, including a Fiber Distributed

Data Interface (FDDI) chip set, and a family of linear

amplifier modules for cellular base stations.

Our partnership with Echelon Corp. on its networked

control technology expanded with an investment commit-

ment, which will result in up to 19% ownership by

Motorola. Echelon's LONWORKS™ technology uses a

Neuron Chip™ microcontroller to sense, control and

communicate with other Neuron chips in a local operating

network in offices, factories, homes and vehicles, as

well as end-use products such as security systems and

copiers. More than 150 development systems have been

sold to system and end-product manufacturers worldwide.

Our emphasis on consumer applications resulted in an

alliance with Toshiba to design a next-generation MUSE

decoder chip set for high-definition television systems.

Chroma 4, our multistandard chroma decoder, and various

companion chips have been chosen by major European

and Japanese customers for upcoming televisions.

Many of the products we introduced can be used in a

wide variety of applications. These include our 68EC000

family of microprocessors for embedded control func-

tions; a low-power controller, the 68340v, for portable

applications; and the world's first signal-conditioned,

microprocessor-compatible absolute pressure sensor for

automotive, industrial and consumer products.

We expanded our position as the world's leading

provider of 8-bit microcontrollers with new versions of

68HC11 and customer-specified 68HC05 devices. A new

logic line called ECLinPS Lite™ and a unique Sleep-Mode™

dual operational amplifier were introduced. Application-

specific portfolio additions included the H4C series array

family featuring densities of more than 300,000 gates

and 256 kilobits of RAM, and the ECL300™ LogicArray.
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