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This report is submitted on behalf of the Advisory Council

on Federal Participation in SEMATECH. As required by law,
the report provides an assessment of the progress of SEMATECH
in its first year of operation.

Established by the National Defense Authorization Act for
Fiscal Years 1988 and 1989, and further directed by the
Omnibus Trade and Competitiveness Act of 1988, the Advisory
Council is charged with reviewing SEMATECH operations and
assessing continued federal participation.



EXECUTIVE SUMMARY

SEMATECH

SEMATECH is a consortium of 14 U.S. semiconductor makers and
the Department of Defense aimed at achieving global leadership
in semiconductor manufacturing technology by 1993. The con-
sortium will develop advanced manufacturing technology and
transfer this technology to its members.

SEMATECH’s members include both "merchant" and "captive" firms
(i.e., firms that manufacture semiconductors mainly for sale
and firms that manufacture mainly for their own use). Budgets
are projected at roughly $200 million a year for the period
1989-93, half to be provided by the member companies, and half
by federal, state, and local government. DOD funding for
SEMATECH totalled $100 million in FY 1988 and a similar amount
for FY 1989. Additional funding and in-kind benefits offered
to the consortium as location incentives by the University of
Texas, the State of Texas, and the City of Austin are valued at
$68 million over the life of the program.

SEMATECH is a non-profit corporation, barred by its charter
from producing semiconductors for sale. The consortium’s only
product will be generic technology--i.e., new knowledge about
how to make semiconductors rather than knowledge about specific
chip designs. SEMATECH is the acronym for SEmiconductor
MAnufacturing TECHnology.

Strategic Objectives

o Developing and Disseminating Advanced Manufacturing
Technology. SEMATECH’s strategic plan calls for high-

yield, factory-scale application of 0.35-micron produc-
tion technology in SEMATECH’s own fabricating facility
("fab") by 1993--an estimated six to twelve months ahead of
leading foreign chipmakers, and three years ahead of most
U.S. merchant firms (without SEMATECH).* The resulting
commercial advantage for SEMATECH’s members could be
substantial.

* The number of circuits that can be traced on the surface of a
semiconductor chip depends partly on the width of the circuit
paths. Chips with 0.35-micron circuit widths are at least
two product generations more advanced than today’s leading-
edge mass-produced chips, which have circuit widths in the
0.8-micron range. A micron is one millionth of a meter.




o Strengthening the Supplier Base. SEMATECH will provide a
framework and incentives for closer cooperation between

U.S. chipmakers and their U.S. suppliers, and among the
suppliers themselves. The consortium will interact with
U.S. materials and equipment firms through SEMI/SEMATECH,
an independent chapter of the international Semiconductor
Equipment and Materials Institute (SEMI).

o Strengthening the Technology Base. Working through the
Semiconductor Research Corporation (SRC), SEMATECH will

finance about $10 million in research at U.S. universities
and federal laboratories to generate new technical know-
ledge and build the national stock of electronics science
and engineering expertise.

o Supporting National Security. SEMATECH’sS own purposes are
chiefly commercial. The consortium will bolster U.S. mili-
tary strength primarily by contributing to a strong U.s.
electronics industry.

Operating Obijectives

SEMATECH will implement its R&D strategy in three related
phases, all now under way:

o Phase I. SEMATECH’s immediate (1989) objective is to demon-
strate capacity for high-yield, factory-scale production of
two devices incorporating 0.8-micron manufacturing techno-
logy--i.e., 4Mb DRAMs and 64K SRAMs.*

o Phase II. SEMATECH plans to begin factory-scale applica-
tion of 0.5-micron manufacturing technology in 1990. Equip-
ment and materials for the consortium’s second generation
fab line will be developed and supplied, where possible, by
U.S. companies, and should be competitive in performance
and cost with the world’s best.

o Phase III. At Phase III, SEMATECH’s operating and stra-
tegic targets merge. The main goal in each case is world
leadership in technologies required for low-cost manufac-
ture of semiconductors with 0.35-micron circuitry by 1993.

o Subsequent Phases. SEMATECH’s planning horizon has been
formally extended to 10 years. The 1989 Operating Plan
sets planning for Phase IV and Phase V as a 1989 operating
objective. Both efforts are projected for the 1990s.

* DRAMs and SRAMs (dynamic and static random access memory
chips) are standard-design, high-volume products used mainly
in computers. SRAMs are faster than DRAMs and require
manufacturing technology that can be used for various semi-
conductor devices. 4Mb DRAMs store 4 million bits, or 4
megabits (Mb) of information. 64K SRAMs store 64,000 bits,
or 64 kilobits (K) of information.
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Operating Modes

SEMATECH has adopted three basic operating modes for aghieving
Phase II and Phase III manufacturing technology objectives:

o Leveraging and Networking. The consortium will contract
for technology R&D with suppliers, the federal labs, and
universities on a cost-sharing basis.

o Accelerated Learning. Accelerated learning in the develop-
ment and application of advanced manufacturing equipment,
materials, and processes is the core of SEMATECH’s enter-
prise--the means by which it will compress development
schedules for achieving high-yield production of advanced
devices.

o Technology R&D. To identify the most promising technology
paths to Phase II and III objectives, SEMATECH consulted
the collective expertise of scientists and engineers from
industry, government, and academe in a series of technology
workshops during 1987 and 1988. R&D priorities for 1989
will include all major areas of lithographic technology,
etch and deposition processes and equipment, and manufac-
turing systems.

Technology Transfer

Schedules for the development and formal delivery of manufac-
turing technology to members of the consortium are embedded 1in
SEMATECH’s strategic and operating plans. Also, member com-
panies will be able to consult their Austin assignees in areas
of special concern. Rotating assignees will carry technical
and practical knowledge back to parent firms. Teams of member-
company engineers will train on SEMATECH production lines, or
advisory teams may be sent out from Austin to support member
companies on their home turf. SEMATECH has also taken steps to
control excessively rapid dissemination of consortium-developed
technology to foreign competitors--e.g., limiting membership in
the consortium to U.S. firms. Technology patented by SEMATECH
may later be licensed to non-members.

Progress in 1988

By the close of 1988, SEMATECH had made significant progress
toward Phase I objectives and established elements of the
groundwork for Phases II and III. Construction of a state-of-
the-art fab had been completed in less than half the time
normally needed to build such facilities. All equipment for
Phase I had been ordered; most had arrived in Austin; and
partial wafer processing had begun. The consortium had also
used its extensive advisory apparatus to develop consensus R&D
agendas for Phase II/III and establish six university-based
research projects.
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SEMATECH’s most important accomplishments in 1988, however,
probably had less to do with meeting operational goals than

with the difficult and occasionally contentious work of self-
definition:

o Expanding the Consortium’s Strategic Focus. Some early pro-
posals for SEMATECH focused on the manufacture of standard-
design memory chips, using present-generation process tech-
nology. During 1988, however, consortium planners expanded
this strategic vision to include increased emphasis on flex-
ible manufacturing of special application chips (ASICs),

and accelerated development of commercially feasible X-ray
technology.

o Developing a Detailed Operating Plan and a Disciplined
Planning Process. At the beginning of 1988, DOD shifted
project responsibility for SEMATECH to the Defense Advanced
Research Projects Agency (DARPA). DARPA, in turn, called
for greater specificity on R&D timetables, responsibilities,
and costs in the consortium’s 1988 Operating Plan. A new
plan--the 1989 Operating Plan--submitted on December 1, 1988
has received DARPA’s full approval. In subsequent years,
updates of SEMATECH’s operating plan will be prepared each
March for consideration in the federal budget cycle.

o Increasing the Amount and Efficiency of R&D Spending.
SEMATECH has trimmed projected labor and P&E costs, cutting
back projected employment from 750 to 650 and deciding
against construction of a new fab for Phase II of the
project, while increasing the R&D share of consortium
spending, setting clear R&D project priorities, and putting
more stress on leveraged financing of off-site projects.
Forty percent ($104 million) of the consortium’s scheduled
spending commitment in CY 1989 will go for leveraged
off-site R&D.

o Building Members’ Commitment. Senior SEMATECH officials
contend that member commitment grew over the year "from
casual to urgent." A major reason for this change,
according to CEO Robert Noyce, was the federal decision to
participate in the project and resulting industry confidence
in SEMATECH’s durability. Other explanations include the
consortium’s sprouting physical presence on the Austin
landscape.

o Improving Supplier Relations. Spokesmen for SEMATECH and
SEMI/SEMATECH seem to agree that by creating a framework
and incentives for communication, SEMATECH has succeeded in
founding a more open and cooperative relationship with sup-
pliers. 1In addition, some suppliers appear to have made
preliminary plans to locate R&D and production facilities
in Austin.
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Issues for Consideration in Future
Advisory Committee Reports

In its next annual report, the Advisory Council should be able
to evaluate SEMATECH’s progress in relation to all Phase I
objectives and to Phase II/III contracting and early contract
performance goals. The 1990 report should also be able to
gauge the continuing strength of member commitment to the
project (e.g., as reflected in the quality of assignees), and
whether recent improvements in chipmaker-supplier relations
have been sustained (e.g., by fairness and an open exchange of
information in the Phase II/III contracting process).

Additional areas for future consideration include: (i) the
potential for technology transfer to foreigners inherent in the
existing system of international business alliances in both the
chipmaking and vendor industries; (ii) the ablllty and willing-
ness of U.S. firms to translate leadership in manufacturing
technology into increased market strength, especially by
reentering the world DRAM market; and (iii) the possibility
that foreign industry-government programs paralleling SEMATECH
may neutralize the consortium’s effect on U. S. industrial
competitiveness.

FEDERAL PARTICTPATION IN SEMATECH

Experience in 1988 should help to allay concern that DOD funding
may lead to the subordination of SEMATECH’s commercial objec-
tives to specific defense productlon needs. Early tensions
between DARPA and SEMATECH on the issues of production flexi-
bility, planning discipline, and project leadership/industry
commitment were largely resolved by late summer. At yearend,

-DARPA officials were pleased with SEMATECH’s overall progress.

ALTERNATIVE MODES OF FEDERAL PARTICIPATION

At least two civilian agencies--the Department of Energy and
the Commerce Department’s National Institute of Standards and
Technology--have the authority and technical expertise to join
or supplant DOD in funding and managing the SEMATECH project.
Neither, however, has unprogrammed resources that it could
easily commit to the project. A decision to alter the current
funding and over51ght structure, therefore, would entail either
the reprogramming of currently planned c1v111an—agency expen-
ditures, a shift of resources from DOD, or an increase in the
federal budget. It might also require basic adjustments in
priorities and operating modes of the civilian agencies. 1In
addition, any joint oversight arrangement would make federal
management more cumbersome.
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CONCIUSTONS AND RECOMMENDATIONS

The Council has considered three policy matters: (i) whether
federal participation in SEMATECH should continue and in what
form; (ii) SEMATECH’s early lessons about industry-government
efforts to increase U.S. commercial strength; and (iii) an
agenda for the newly-created National Advisory Committee on
Semiconductors. ,

Funding and Management.

The Advisory Council recommends continuation of federal funding
for SEMATECH at the present $100-million level in FY 1990. It
is too soon to consider altering the terms of federal participa-
tion based on anything the consortium has done or failed to do.
Moreover, a withdrawal of federal support now would seriously
limit SEMATECH’s operations and prospects for success.

The Council further recommends against any shift or division in
project funding responsibilities. SEMATECH has scored important
preliminary successes and developed a cooperative working rela-
tionship with DARPA. 1In contrast to possible civilian alterna-
tives, DARPA has both the financial and technical resources to
perform its current role. DARPA also has a strong institutional
interest in SEMATECH’s success, in part because of the agency’s
emphasis on the development of dual-use technology, but also be-
cause a commercially strong semiconductor industry is critical
to U.S. military strength.

SEMATECH as a model.

Discussions of consortia to promote U.S. competitive strength
in areas other than semiconductors (e.g., superconductivity,
high definition television) often cite "the SEMATECH model."
As a model, however, SEMATECH should be treated with care.
Characteristics of the SEMATECH case that have contributed to
the consortium’s early progress may not be present in all
cases--e.dg., a widely-shared belief in the importance of a
strong semiconductor industry to national military and economic
strength; the existence of a large and resourceful U.S. in-
dustry and active involvement of the industry’s largest firms;
clear technology objectives that are far enough removed from
the product end of the R&D spectrum to allow members to coop-
erate, yet near enough to be practically useful in a commer-
cially significant time-frame; and skillful oversight by a
federal agency vested in the project’s commercial objectives.
Absent such factors, the problems of creating and operating
consortia probably increase.
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Areas for Further Policy Consideration

SEMATECH is a national project, not a national policy. Even if
the consortium were a complete success in its own terms, major
issues now affecting the competitiveness of U.S. chipmakers
would remain--e.g., limited marketing opportunities at home and
abroad, and a range of tax, antitrust, and trade policy issues.
In addition, the United States would still trail the Japanese
and Europeans in developing technologies necessary for competi-
tive leadership in semiconductors in the late 1990s--e.g., X=-ray
lithography. These economic and technology policy issues should

be considered by the newly-formed National Advisory Committee
on Semiconductors.
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INTRODUCTION

SEMATECH

SEMATECH is a consortium of 14 U.S. semiconductor makers and
the Department of Defense aimed at achieving global leadership
in semiconductor manufacturing technology by 1993. The con-
sortium will develop advanced manufacturing technology and
transfer this technology to its members.

SEMATECH’s members include both "merchant" and "captive" firms
(i.e., firms that manufacture semiconductors mainly for sale
and firms that manufacture mainly for their own use), each
assessed a percenta?e of sales and each with a vote on the
consortium’s Board. Budgets are projected at roughly $200
million a year for the period 1989-93, half to be provided by
the member companies, and half by federal, state, and local
government.2 DOD funding for SEMATECH totalled $100 million in
FY 1988 and a similar amount for FY 1989. Additional funding
and in-kind benefits offered to the consortium as location
incentives by the the University of Texas, the State of Texas,
and the City of Austin are valued at $68 million over the life
of the program.

SEMATECH is a not-for-profit membership corporation, barred by
its charter from the commercial sale of semiconductor products,
and prohibited under its by-laws from considering matters
related to the development, marketing and pricing of semicon-
ductor products by individual members. The consortium’s only
product will be generic technology--i.e., new knowledge about
how to make semiconductors rather than knowledge about specific
chip designs. "SEMATECH" is the acronym for SEmiconductor
MAnufacturing TECHnology.

A Memorandum of Understanding (MOU) between SEMATECH and the
Defense Department allows DOD to use technology developed by
the consortium in the same manner as any consortium member and
to transfer such technology to contractors in connection with
DOD requirements, but not for wider commercial use.

THE ADVISORY COUNCIL
The legislation authorizing DOD funding for SEMATECH (P.L.100-

180) also created an Advisory Council on Federal Participation
in the project. Chaired by the Under Secretary of Defense for



Acquisition, and otherwise composed of federal officials and
private citizens from outside the defense community, the
Council is empowered to advise SEMATECH periodically on its
research agenda, and to report annually to the Secretary of
Defense and various committees of the Congress on SEMATECH’Ss
progress.

The Omnibus Trade and Competitiveness Act of 1988 (P.L. 100-
418) elaborates this reporting responsibility by requiring the
Council to: (i) assess SEMATECH’s performance in relation to
its technological, commercial, and national security goals;
(ii) describe and assess federal participation in SEMATECH;
(iii) identify possible alternative modes of federal partici-
pation and funding; and (iv) consider related policy issues.
Parts I-IV of this report address these issues.

REASONS FOR SEMATECH

SEMATECH is the product of two key developments: increased
cooperation of major semiconductor firms among themselves and
with their suppliers, and the federal decision to share project
costs. These developments, in turn, have four major causes:

(1) THE EROSION OF U.S. MARKET STRENGTH

Between 1981 and 1986, U.S. merchant semiconductor manufac-
turers saw their world market share decline from 57 percent to
43 percent. Deterioration in memory chip markets was especi-
ally severe; by 1986, only two U.S. merchant firms were still
making dynamic random access memory chips (DRAMs). Upstreanm,
the effects were comparable. Between 1982 and 1987, the world
market share of U.S. equipment makers fell from 70 percent to
59 percent. The leading beneficiaries of U.S. losses in both
cases were Japanese.4

Problems of the U.S. chipmakers and their domestic suppliers
are partly a result of major downswings in world-wide demand.

U.S. merchant producers lost an estimated $2 billion in 1985-86.

Effects of the downturn on U.S. equipment suppliers were lagged
and magnified. Sales by U.S. chipmakers fell about 7.5 percent
in 1985, and then began to pick up. U.S. equipment sales were
off marginally in 1985; in 1986, however, they fell 25 percent

Japanese semiconductor firms also sustained major losses in
1985-86. By keeping capacity in use and pricing aggressively,
however, they emerged from the experience with a strengthened
market position. In addition, though capital spending by
Japan’s chipmakers fell briefly in 1986, the cutbacks were
selective. Purchases of Japanese-made equipment held fairly
steady; while purchases from U.S. suppliers, joint ventures,
and others fell sharply
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U.S. chipmakers and their suppliers have also been hurt by
non-cyclical developments--by growing import penetration of the
U.S. electronic equipment market, by the atrophy of U.S.
consumer electronics manufacturing, and by the inability of
U.S. semiconductor firms to increase their share of the large
and growing Japanese market.

In addition, some observers suggest that if U.S. merchant firms
and their U.S. suppliers were larger, more integrated, and
better financed they would be more able to weather hard times,
make large investments in advanced manufacturing capability,
and speed product development cycles for equipment and devices.
Others contend that the qualities of innovativeness and entre-
preneurship that propelled U.S. device and equipment firms to
market dominance in the 1970s are of less value today when many
chips and manufacturing tools are more standardized, advanced
technology is widely available, and competitive success depends
increasingly on manufacturing excellence.’

(2) THE SPECTER OF CONTINUING DECLINE

The fear that U.S. chipmakers and their suppliers may fall
permanently behind their Japanese competitors stems in part .
from comparative investment trends. 1In the 1982-86 period,
capital spending by U.S. merchant semiconductor firms averaged
about 15 percent of sales, compared with more than 30 percent
for Japanese firms; R&D spending by U.S. merchant firms
averaged about 12 percent of sales, compared with about 14 )
percent for the Japanese. Absolute amounts of R&D spending in
the two countries were relatively similar.8

More importantly, the evidence shows that Japanese firms have
outspent and outperformed their U.S. rivals in key areas of
manufacturing process R&D and capital equipment development.
A 1986 study by the National Research Council found that U.S.
producers held a contested edge in three areas of current:
semiconductor process technology. But Japanese firms had
recently moved ahead in a fourth (optical lithography), and
held early leads in seven areas of emerging technological
importance, including X-ray lithography and compound semi-
conductor applications. The reviewers noted that work in
these areas was underway in at least 10 Japanese firms at a
level matched by only two U.S. companies.®?

(3) THE THREAT TO NATIONAL SECURITY
U.S. military forces depend heavily on superior technology,

especially in electronics, to offset the quantitative ad- _
vantages of potential adversaries. From a defense perspective,



therefore, continued economic and technological decline in the
U.S. semiconductor industry poses vexing short- and long-term
problems. The immediate issue is growing U.S. dependence on
foreign sources for state-of-the-art weapons components--in the
judgment of the Defense Science Board (DSB), "an unacceptable
situation."” A more ominous possibility, however, is that
decline in the U.S. semiconductor industry may ultimately
undermine the competitive and technological leadership of U.S.
computer and communications equipment makers.10

(4) THE NEED FOR A CONSTRUCTIVE RESPONSE
TO FOREIGN INDUSTRIAL STRATEGIES

SEMATECH also reflects a growing concern in U.S. policy circles
that foreign export-oriented industrial development strategies
have damaged a succession of U.S. industries in addition to
semiconductors and semiconductor manufacturing equipment--e.g.,
steel, automobiles, machine tools, construction equipment,
bearings, ceramics. Japanese business-government-academic
alliances have been the most prominent and expert practitioners
of export-oriented industrial development. But the Japanese
approach has been widely copied by industrializing countries in
Asia and South America. The Europeans, with mixed success,
have experimented with industrial strategies of their own.

Whether these efforts prove to be successful in financial terms,
they have the potential to weaken the United States economically
and militarily. The challenge for federal policymakers is to
blunt this potential without injury to long-term U.S. trade
liberalization objectives. Observers have suggested that the
SEMATECH model--i.e., federally sponsored pre-competitive
industry cooperation--may be one answer to this problem.

HOW _MOST SEMICONDUCTORS ARE MADE

Most semiconductors are built, hundreds at a time, on thin,
flat, highly polished "wafers" of ultra-pure and structurally
uniform silicon. Though the order of process steps varies,
basic processes and tools are common to all high-volume chip
production.

o Lithography. An oxide film is deposited on each wafer, fol-
lowed by a coating of light-sensitive "photoresist." Ultra-
violet light focused through a glass template, or "mask," then
projects minute circuit patterns on the resist. To ensure
clarity, only a few copies of each image can be exposed on
the resist at a time; so the projection machine, or "stepper,"
must move and repeat the process again and again over the
entire wafer surface.




o Etching. Next, the circuit patterns are developed and
removed, exposing the oxide undercoating. Reactive gases or
chemical solutions etch the oxide away, opening circuit paths
on the surface of the silicon "substrate."

o Ion Implantation. Bombardment of the wafer surface with a
high energy beam of "dopant" atoms--e.g., arsenic or
boron--alters the crystal structure of the exposed silicon,
raising its conductivity. To produce complex circuits, the
oxidation/lithography/etch cycle is repeated as many as 20
times. Each successive circuit segment must be aligned
precisely with all the rest.

o Attaching Circuit Contacts. Near the end of the process, a
metal film is deposited and patterned to interconnect the
circuit components and provide contact areas for external
leads.

o Testing, Dicing, and Assembly. Once the contacts are in, an
electronic probe tests each device on the wafer surface and
marks defective ones with a spot of ink. Then the wafers are
sliced into single chips and the inked devices discarded.
Survivors are inspected microscopically, given protective
casings and external leads, retested, and shipped.

SEMATCH will focus on "front end" steps of the production
process, beginning with the polished wafer and ending with the
probe test of devices on wafer surface. '

THE_TMPORTANCE OF HIGH-YIELD PRODUCTION

Because defective circuits cannot be identified and discarded
until late in the process and wafer processing is expensive,
competitive production depends on getting a high percentage of
usable devices--i.e., a high "yield"--from each wafer. 1In
early factory production of complex devices, yields can be as
low as 10 or 15 percent. As manufacturing experience grows,
however, yields improve to 80 percent or more.

High-yield production of advanced semiconductors requires large
volumes of pure material, manufacturing atmospheres that are
almost perfectly clean, and tools and processes that are pre-
cisely controlled and contamination-free. Impure material,
defective photomasks, stepper misalignment, air-borne parti-
cles in the fabricating plant ("fab"), contaminants generated
by the manufacturing equipment itself--anything that impairs
precise imaging and etching of circuit patterns or prevents
regular modification of the silicon surface in each circuit
path--can ruin a chip and raise production costs.



SEMATECH’S OPERATING FOCUS

In 1989, SEMATECH will install and demonstrate capacity for
high-yield, factory-scale production of advanced dynamic and
static random access memory chips--i.e., DRAMs and SRAMs.
DRAMs and SRAMs are standard-design, high-volume products used
chiefly in computers. DRAMs are used primarily for main
memory. SRAMs, which are faster but have less storage capa-
city, provide quick-access cache memory. In addition, SRAMs
require manufacturing technology that can be used to make a
variety of other semiconductor devices.

The latest generation of factory-made DRAMs can store more than
four million bits--i.e., four megabits (4Mb)--of information.
Because their circuitry is more complex, leading-edge SRAMs
store only about 256,000 bits (256K) of information. A bit of
information is either a "1" or a "0" in the binary language of
computers. In each product generation, memory circuit densi-
ties quadruple, production processes grow more complex, and
tooling becomes more expensive.

Circuit paths in 4Mb DRAMs measure less than a millionth of a
meter (i.e., one micron) across. At 16Mb, geometries shrink to
0.5 microns, and at 64Mb to 0.35 microns--smaller than the
finest level of detail that can be seen clearly with a high-
powered light microscope. IBM and several Japanese firms are
now lab testing 16Mb DRAMs and designing 64Mb chips..




PART I

SEMATECH’S OBJECTIVES AND PROGRESS TOWARD
ACHIEVING THEM IN 1988

This section discusses SEMATECH’s phased strategic and opera-
ting objectives, considers the consortium’s accomplishments in
1988, and flags issues for consideration in future reports.

A. STRATEGIC OBJECTIVES

SEMATECH has three fundamental purposes: (i) to develop and
transfer advanced manufacturing technology, thereby providing
important commercial advantages to U.S. semiconductor manu-
facturers; (ii) to strengthen the semiconductor industry’s sup-
plier base; and (iii) to strengthen the national electronics
technology base. By achieving these goals, SEMATECH will also
generate important national security benefits.

(1) DEVELOPMENT AND DISSEMINATION OF ADVANCED
MANUFACTURING TECHNOLOGY

SEMATECH aims at developing the machinery, processe