














MOS TECHNOLOGY

MOS large scale integrated arrays, laboratory curiosi-
ties for many vyears in the absence of a suitable
production process, are today the most prominentin
the field of microelectronic integrated circuitry. The
development of a practical production process in 1960
marked the emergence of MOS arrays from the
laboratory. This breakthrough sparked the develop-
ment of MOS devices that could economically dupli-
cate the functions of vacuum tubes and bipolar
transistors. Four years later, 1964, the first reliable
and reproducible MOS discrete and integrated circuit
devices were produced in quantities.

The entire process of MOS production is a blend of
chemistry, metallurgy, physics and electrical engineer-
ing. The MOS microelectronic integrated circuit itself
is contained on a silicon chip no larger than the O in
MOS and consists of as many as 2500 individual
transistors interconnected to perform complex func-
tions. Typically, such circuits incorporate 10 to 100
times the functional complexity of other integrated
circuits. Functionally, the MOS array combines the
most attractive features of the transistor and the
vacuum tube at a great reduction in size, weight,
power dissipation and cost.

MOS arrays are particularly suitable for digital
applications such as timers and counters of all types,
from consumer products to precision artillery fuzes;
communications and data transmission and switching
equipment; tape recorders; business machines; indus-
trial controls; small scientific computers; computer
peripheral equipment; and instrumentation. Linear
applications include analog switching devices, low
power amplifiers, and active filter networks.

The ease with which low-cost complex assemblies —
such as analog to digital and digital to analog con-
verters, frequency synthesizers, time division multi-
plexers, variable time delay lines, character generators
for reprinting CRT and solid state displays, random
access and read only memories — can be developed
leaves all the products of consumer, industrial and
military electronics open to new developments of
revolutionary design.






FACILITIES

American Micro-systems, Inc. is located in the Vallco
Industrial Park, Santa Clara, California, in close
proximity to major technical support industries and
to the confluences of the main arteries of the
Peninsula and the Santa Clara Valley. Modern engi-
neering and manufacturing areas have been specif-
ically designed to provide the highly specialized
facilities that are essential for the development and
production of MOS microcircuits. The facility has
been specially constructed to provide the vibration-
free environment required for the extremely close-
tolerance manufacturing process employed. Other
provisions include equipment for close control of
temperature and humidity as well as equipment for
maintaining a particle-free atmosphere.

The ultra clean room (Class 100) facilities for
diffusion, photoresist, wet chemistry, metallization
and mask making are the most advanced and efficient
that technology can provide. Interfaces between
activities have been carefully designed to minimize
contamination, with least impingement on efficient
production of quality devices. Separate air condition-
ing and laminar air flow systems insure that the
temperature is controlled within the critical toler-
ances required in the industry and that the ultimate
in dust-free environments is achieved.

For some high reliability applications, devices must
be burned-in or operated at rated loads at elevated
temperatures for periods from 24 to 1000 hours.
A large facility for burning in complex arrays
under functional test conditions at high temperature
is available for life testing as many as 13 different
types of devices or packages at one time and in
large quantities at temperatures high as +150°C.
The devices under test are activated at temperature
such that every logic function within a chip is
exercised and functional conditions are monitored.
Computerized data processing allows rapid evalua-
tion of results to establish reliability, determine
parameter distributions, and assure conformity to
customer specifications.

Much of the major equipment in the production,
product assurance, process development, and photo-
lithography areas are automated to assure high,
uniform vyields. Automated wafer map and sort
equipment, functional testers, furnace sequencing,
photoresist operations and artwork generators are on
line or in process of incorporation.

AMI has a Secret Facility Clearance from the
Defense Contract Administration Services Region,
San Francisco.






CAPABILITIES

RESEARCH & DEVELOPMENT

AMI’s scientists and engineers are highly skilled in
MOS technology and excel in their chosen fields. Most
of these personnel have been actively engaged in the
semiconductor field since the early years of its devel-
opment and have made significant contributions in the
design and development of MOS microelectronic
devices. As a natural consequence, the R&D staff
engages in advanced company-sponsored programs
and in sophisticated government and industrial pro-
grams that deal with MOS applications in such areas
as large scale memory arrays, complex data acquisition
and processing, and advanced satellite systems.

The efforts of the technical staff are augmented by
those of experienced liaison engineers who are based
in various parts of the country. These engineers
acquaint customers with the uses of MOS and assist
the customer in exploiting MOS technology in his
application. In addition the Company conducts an
engineering course in MOS technology to provide
customer engineers with a comprehensive background
in the theory and design of complex arrays.

Other company supported activities have included the
development of ultra-logic elements and microcom-
posites as a step toward design automation. These
incorporate well-defined, fully characterized standard
MOS functional cells. The ultra-logic elements com-
prise a compatible family of functional building
blocks for economically prototyping complex circuits
before integration, while microcomposites constitute
graphical building blocks for producing topological
layouts of integrated microcircuits.

As a further step towards design automation of MOS
circuits, AMI has incorporated a computer system.
This system has two modules — a circuit element
placement and routing module and an artwork
generation module. The first module, which is cur-
rently operational, is interfaced with AMI’s standard
functional cells and generates the coordinates for the
circuit topology. Coordinate information will be
passed to the artwork generation module which will
convert the data to command sequences for automatic
plotting equipment. The complete system will reduce
circuit design time by a factor of 6.







MANUFACTURING

Of paramount importance in the manufacture of MOS
complex arrays and field effect transistors are precis-
ion, uniformity and reliability. Consistent with these
requirements, AMI| maintains a well-controlled, stable
process, and every step of production is controlled by
a series of exacting procedures, tests and inspections
to insure the quality of the finished product. These
controls are implemented by documenting parameters
of the process, documenting circuit parameters,
designing arrays to conform to circuit parameters,
monitoring process parameters, and controlling the
process. This assures a uniformly excellent product
over extended production runs.

As a result of continuing efforts to refine existing
technigues and develop new techniques, AMI’s pro-
cessing engineers have developed the ultra thick oxide
(UTO) process which produces higher yields, higher
density and more reliable circuits than are possible
with other methods. Another process has been
developed for the production of low voltage MOS
(LMOS) © devices which are directly compatible with
DTL and TTL devices for a hybrid approach.

As an addition to the multiplicity of processing and
testing equipment, most of which have been custom-
built to AMI’s rigid specifications, the manufacturing
group has designed and constructed a programmable
automatic functional tester (PAFT). This equip-
ment provides many channels of output data with
output word lengths to meet the exacting test require-
ments for complex arrays. This tester has a capa-
bility of 64 channels of 200 bit length with full
comparison. A photoelectric tape reader has been
incorporated for rapid register program loading,
which makes it possible to load a customer’s test
program, sent to AMI by TWX, directly into the
tester. Paper tape generated by a computer may also
be used. Furthermore, the PAFT is compatible with
automatic sorting and handling equipment which, in
most cases, increases device productivity by more
than 10 times.






PRODUCT ASSURANCE

Supporting all phases of research and development
and manufacturing is the Product Assurance Division.
This group maintains the integrity of AMI’s products.
by enforcing rigid inspection and test controls from
the inspection of vendors’ facilities and materials to
final testing and inspection of the finished MOS
product. All manufacturing operations, tests and
inspections are fully documented to provide complete
traceability of raw materials, processes and devices.
As a result, the standards used at AMI| exceed the
specifications of even the most demanding system
requirements.

While MOS offers advantages of decreased size and
increased packing density, reliability testing has
become increasingly difficult. As a solution to this
problem, AMI has developed a special test chip,
called the ReI-Chip,© for quantitative evaluations of
the reliability of individual elements within the MOS
device. Such chips are placed in each production wafer
at strategic points and are tested at several stages in
the manufacturing process. Computerized data pro-
cessing allows rapid evaluation of test results.

For complete dimensional and continuity checks on
MOS products a full complement of metallurgical
microscopes, accurate to 20 millionths of an inch, are
available within a clean room atmosphere. Also avail-
able are sectioning, staining and polishing apparatus
and a wafer grooving machine for determining the
depth of oxides and diffusions.

In full scale operation, the reliability of AMI devices
had been proved in NASA's Interplanetary Platform
(IMP) satellites as part of the spaceborne telemetry
system. Thousands of MOS microcircuits incorporated
in two IMP systems have proved highly reliable after
10,000 hours in space.






STANDARD PRODUCTS

In addition to AMI’s capability in custom arrays, its
standard product base consists of a broad line of
compatible MOS LS| complex arrays and MOS FETs.
These products are designed for optimum perfor-
mance and economy and low-power, high-speed
applications over the full military temperature range.
The superior quality of these products is a direct
reflection of the excellence of the Company’s produc-
tion facilities and its overall technical capabilities.
Favorable reactions received from systems manufac-
turers as well as sophisticated users are indices of the
integrity of these products.

Standard products include dynamic shift registers,
ultra-logic building blocks, serial to parallel converter,
multiplexers and field effect transistors. The dynamic
shift register family consists of single or dual versions
and may be used individually or combined into longer
registers. These elements feature two-phase logic for
selective variation of power versus speed, zener diode
gate protection and precharge buffers for driving
larger capacitive loads.

The ultra-logic building block family consists of exter-
nally programmable devices which can be used
individually or to expand other ultra-logic circuits.
They are compatible with other AMI devices and are
useful for prototyping more complex MOS circuits.
Two-phase logic is employed and zener diode gate
protection is provided.

The 12-bit serial to parallel converter is a useful tool
for many complex systems applications and, as a
complement to the ultra-logic line, it offers a register
stage that will store data indefinitely when the clocks
are in the proper state. This element converts serial
data to 12-bit parallel output and may be used as a
12-channel commutator of a digital to analog con-
verter ladder driver.

The multiplexer family consists of MOS devices with
a wide range of applications. Each of these will switch
10 mA when the gate drive voltage is —20 V. Zener
diode gate protection is featured on all inputs. These
diodes are returned to the body to prevent extraneous
currents in switching applications.

The field effect transistor family consists of dual
matched devices and medium conductance discrete
devices. Applications of the dual matched transistors
include electrometer input stages, high impedance
operational amplifiers, analog switches and buffer
devices for digital MOS circuits. The discrete devices
were designed primarily for linear wideband ampli-
fiers and high speed switching and commutating
applications.
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