WHALE JUMP

«Whale Jump» is an extremely complex emergency surfacing
manoeuvre, which can save a submarine in distress, provided that
its captain and crew have courage, experience and determination.
An action taken in extreme circumstances by a talented and brave
leader and his team to save the day can be called a «Whale Jump».

«Whale Jumpy is the name of this book, about the creation of
the command system of the Soviet submarine Project 877 (Kilo
class) also known as «Varshavyankay.

«Whale Jump» is a historical account of how the submarine’s
combat and navigation system «Usel» (Russian for «The Knot»)
came into being.

«Varshavyanka» and «Usel» are still deployed in the 21-st
century by the navies of Russia, India, China, Iran, Algeria and
other countries.

Their creation 40 years ago has tied an incredible «destiny
knot» of many people’s lives — a Leningrad team of young and
enthusiastic developers and their forever to be loved teachers and
leaders: Filipp Staros and Josef Berg, talented American engineers
of amazing and tragic fates. More than once they had to execute a
«Whale Jumpy», was luck always with them?

Intelligence service conflicts, daring scientific endeavours,
collaboration with the great creators of submarines, aircraft and
spacecraft, the emergence, development and downfall of Soviet
microelectronics, all formed the destiny knot described in this
book.

The author, Mark Galperin, was born in Leningrad and
educated at LITMO University. He joined the design bureau
headed by Filipp Staros as a student and worked under his
guidance for 14 years. Mark was the first deputy to Filipp Staros
in the «Usel» design and was awarded the State Award of the
USSR for his part in the Varshavyanka project. He now resides in
Australia.
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THE AUTHOR’S FORWORD

The author would like to offer his excuses for not being able to present his

book fully translated into English.

As a compromise a summary of the main facts and events is given together
with numerous photos with brief explanations. A very special addition to the theme
are the unique documents found in the so-called «Red Folder».

We hope the readers will be able to compensate this drawback by their deep

knowledge of the presented problem and by their benevolence and curiosity.

We have brought to your attention in a concise form only a small part of our
teachers’ (Fil and Jo) fantastic story, mainly photos and commentaries. We are also
getting you acquainted with copies of most interesting documents concerning the
creation and development of microelectronics in the Soviet Union. The original
documents are kept in one of the biggest archives of Russia — in the Moscow

Polytechnical Museum.

The main part of the book «Whale Jumpy is a story about the creation and life of
what perhaps is the first combat system on microelectronic components in the world. The
project’s chief designer was Filipp Staros. We are justly proud of having been

participants of these projects.

Staros and Berg have raised a wonderful generation of scientists, engineers and
managers, who have worked and continue to work in numerous companies and
universities of Russia, US, Japan, Canada and Israel. People who are passing on their
knowledge and creativity to their disciples. They are all descendants of our teachers —
Filipp and Jo.

They were talented and successful not only in the field of science, they were

gifted musicians, jovial people who loved life.



It was a great pleasure and honour for my colleages and | to learn that the
Californian Museum of Computers has agreed to include our most successful and
treasured artifacts into their funds and exposition.

There have been many guidance and data processing systems made on the basis of
these computers. The developers of this project were awarded numerous government
awards and USSR State Prizes.

The most important applications of this computer are the nuclear reactor control system on
the second block of the Beloyarsk Nuclear Power Station and the «Usel» guidance system for

diesel submarines.

My colleagues in Russia and | (currently | live in Australia) have gathered a
collection of microelectronic devices, ferrite memory cubes, blocks and other unique
devices, and we will be happy to donate a part of this collection to your museum. The
other part will be included into the exhibits of the Polytechnical Museum in Moscow after
the museum opens its doors after a complete restoration in 2018. This Museum has
already got a unique sample of the desktop computer UM1-NX, a photo of which you can
find on page 62 of my book «Whale Jumpy.

Staros’s and Berg’s children and their families moved to the US from Russia many
years ago, they all live in California. They have been very supportive and enthusiastic
about the idea of expanding the Russian collection of the Computer History Museum

exhibits.

Compiled by:
Galperin M.P, Lavrentyev R.N,
Vasilieva E.N, Lokshina L.A.
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PLACES WHERE THE SOVIET MICROELECTRONICS
WAS BORN AND DEVELOPED:

1956-1960

A garret in a building in Volkovskaya St. in Leningrad (no photo has been
preserved).

1957-1962

What is microelectronics and where its capital is located (vide Document VIII in the
Red Folder)

1960 — 1973

«The Palace of All Palaces» in Leningrad. In the photo the windows of Staros’s study
and laboratory have been singled out. This is the place where the decision to set up
the Silicon Valley in Zelenograd has been taken. The story of how this decision was
taken.




1970-2002

The Microelectronics Crystal Palace in Leningrad.
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INTEGRAL MEMORY ON

MULTI-HOLE FERRITE PLATES AND
LARGE SCALE INTEGRATED
CIRCUITS AND THEIR APPLICATION



INTEGRAL MEMORY CUBES ON MULTI-HOLE
FERRITE PLATES

Integral Merory Cube 1

@ Integral Meraory Cube 3
Description:

e Based on a multi-hole ferrite plate marked with printed conductors replacing
manual firmware cubes on toroidal cores.

e In1962-1972 memory cubes CUBE-1, 2 and 3 were manufactured in nine
production plants of the electronic industry and other ministries, while also used

in civil and military computer models. Their production continues to this day.
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1956-2000

Cube 1. It was used in controlling computers UM1-NX, in the system «USEL» and
in the computer «Electronica K-200».

1965-1973
Cube 2. It was used in drone space device «Venerax.

1970 — up till nowadays.

Cube 3 and memory blocks based on Cube 3 and on hybrid integral schemes. They
were used and continue to be used in a great number of special devices in aviation and
astronautics. Cubes 1,2,3 were manufactured at dozens of plants belonging to
different ministries. As far as the author knows they were still made in 2010 to be
used as spare parts of board devices that are still functioning. The reason for their
longevity is the high level of their radiation resistance.
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Presentation at the SORUCOM -2014 International
Conference

Integral Memory Cubes

Rafail Lashevsky

Boston, USA

rlashevsky@yahoo.com

Vladimir Havkin, Rudolf Lavrentyev
St. Petersburg, Russia
rudnik31l@mail.ru

Abstract — The report focuses on the fate
of integral ferrite memory cubes that were
created by a team led by two Americans: Alfred
Sarant and Joel Barr, whom we have known all
our life as Philip Georgievich Staros and Josef
Veniaminovich Berg.

|. Realization of the Idea

After the arrival of P.G. Staros
(Sarant), and J.V. Berg (Barr) to the Soviet
Union in 1956, and the establishment of a
laboratory CO-11 at the Radioprom factory
in Leningrad, one of the first tasks was to
develop a memory storage (memory) for the
electronic computer.

In the 1950-60 premicroelectronic era,
the primary means of storing operational
information was memory in miniature ferrite
cores. Such memory devices were assembled
by hand and were considered one of the most
expensive and capricious parts of any
computer. For the large stationary machines
with the maximum available amount of
memory it was, obviously, the only possible
solution at the time. The fate of a miniature
embedded memory for on-board and
industrial control computers, communications
equipment and measuring instruments was
much more complicated. The attempts to
solve the problem within the framework of
reducing the amount of core memory, in most
cases led developers to inefficient design
decisions, and often simply not allowed to
create the necessary equipment. It is therefore

quite natural that at the beginning stages of
the creation of their first compact computer,
UM-1, Staros and Berg immediately faced this
problem, started looking for a solution and
found it.

The memory cube on multihole ferrite
plates (MFP), previously proposed by the
American scientist J. Reichmann, and was
chosen as a prototype.

He was the original creator; and Staros
and Berg spotted the very first publications on
this new product, which appeared in the
second half of the 50s in American magazines,
during their weekly intellectual marathons in
the LAS - Library of the Academy of
Sciences.

I1. Digression

What loops can occur in human
destinies!

In 1967, at the height of the Cold War,
in the Leningrad House of Scientists, meeting
two Americans, two talented engineers working
on the same problem on the opposite sides of
the Iron Curtain — Jan Reichman and Joe
Berg.

They had created integral memory cubes
on multihole ferrite plates. Of course, these
cubes were primarily needed for the on-board
control systems of Soviet and American missiles
and space objects.


mailto:rlashevsky@yahoo.com
mailto:rudnik311@mail.ru

It was decided to create an integrated
ferrite memory, with its main part being a
multihole ferrite plate marked with printed
conductors replacing manual firmware cubes
on toroidal cores.

Let’s name the main producers of the
cubes on multihole ferrite plates. The first was
a test plot within Staros’ Leningrad Design
Bureau (LDB), 1962.

They not only produced prototypes
and worked out serial technology, but also for
many years conducted the delivery for the
most demanding applications.

In 1962-1972, memory cubes KUB-1, 2
and 3 have been mastered in nine production
plants of the electronics industry and other
ministries, while also used in civil and military
computer models. Their production continues
to this day.

The first production plant was LEP
(Leningrad Electromechanical Plant). It not
only provided a complete set for UM1-HX,
but also independent supplies for other needs.

Serial production of ferrite plates was
carried out at the Leningrad ferrite plant
(LFP). Half a century after the creation of the
first cubes, at the end of the 1990s, all the
plants that had produced these cubes ceased
to exist. Only LFP has managed to collect all
the technological support for these dead
plants and resurrect the production of the
cubes. It was thus possible to provide military
supply orders of these products to refill kit
parts for the equipment that has been in
service for 50 years — where the unique
opportunities of ferrite cubes couldn’t come
into play even with the most recent advances
in microelectronics. This information was
kindly provided to us by today's managers
and employees of “Magneton” plant, its CEO
Anatoly lvanovich Firsenkov.

Serial production of the Cube-1 and
Cube-3 at the Khmelnitsky plant “Cation”
continued from 1972 to 1992. For some time
the cubes were also produced at the “Kulon”
plant, a part of the Leningrad Union
“Positron”. Institutes and factories of
Zelenograd Center of microelectronics were
one of the first who mastered and for many
years continued a mass production of several

models of integrated ferrite cubes. The first
among them was “Angstrom” plant, even
before it became a manufacturer of integrated
circuits. Further production was carried out
in the Research Institute of Microdevices and
continued until 1991.

For many years, the cubes had become
an integral part of the “Salute” lorries that
were installed on the manned space ships and
space stations. The creator of these machines
and systems is the collective of the
Microdevices Research Institute under the
direction of a true genius — Hero of Socialist
Labor Gennady Yakovlevich Guskov (1918-
2002).

This  institute  has  successfully
developed its work, putting into practice the
principles of vertical integration in modern
microelectronics.  Gennady  Yakovlevich
managed to do something that Staros wasn’t
allowed — make the first entrance into the
""microelectronic the space program.**

Staros and his team were able to make
a breakthrough in the difficult field of
submarine construction.

Manned space flight was not the only
on-board application of our cubes. For many
years, they equipped the on-board control
systems of academician V.P. Makeev’s
submarine-based ballistic missiles (1924-
1985).

Cubes were also produced at the radio
industry factories. One of them was the place
for the peculiar event, when, as a result of a
thoughtless passion for rationalization, some
changes had been added into a cube
construction by the factory workers, resulting
in massive disruptions in the composition of
the on-duty missiles. Imagine the Cubes Chief
Designer’s state until he figured out the cause
of the failure and cancelled the result of
“rationalization”!

At this time, active works on the
project of a small configuration of a
computationally-control machine UM-1 for
military and national economic objectives
were already being conducted, so the
integrated memory cube was immediately
evaluated- for both its advantages and
disadvantages. That initiated patrons’ usual



brainstorming, as a result of which Soviet
integrated memory cubes were born, quite
different from American ones in their design
and technological solutions. Instead of cast
ferrite plate with holes for the memory cell
formation appeared a moulded plate in which
holes were formed during ultrasonic insertion.

It does not matter now which decision
was more promising. What is more important
— in this example we can see from what and
how the parity in the field of armaments was
formed, and how real progress in the
technical race depended on the accuracy of
the development areas choice. We can also see
the “master secret”, which Staros and Berg
brought to the Soviet microelectronics — the
search for new ideas in the world’s scientific
literature and periodicals, introduction of
these new products to the superiors up to the
highest levels of the country's leaders and
their subordinates at all levels, from those in
their closest circles to the beginning young
engineers. Inability or unwillingness to go this
way made any employee look plain boring in
the eyes of the chiefs, and such people very
quickly tried to find another job.

By the special government decree,
UVM UM-1INH was introduced into series
production at LEP, which until then used to
produce electric meters. The mass production
of “Cube-1” was also utilized there.
Leningrad ferrite plant manufactured ferrite
memory plates and decoder for it. Memory
cubes had been developed for national
economic applications; hence they had narrow
temperature range and low mechanical and
climatic stability. However, it became
necessary to use them as a part of the
submarine electronic equipment, which our
company was beginning to develop. In this
regard, the developers had a completion
design of a memory cube in order to meet the
requirements of “Moroz” marine groups. The
result was a military modification “Cube-
1M,

Since country’s other micro miniature
memory cubes had not been developed, an
interest in their use in military equipment
rose among a number of defence companies,
particularly for the equipment operating in a
narrow temperature range, or in a
thermostatic version. The decision of the

Sverdlovsk SRI of Astronomy, that was
developing electronic equipment for K.B.
Makeev’s rockets, was the most radical.

In agreement with us, this SRI retained
all the stuffing of the memory cube while
redesigning it by giving it the mechanical
strength necessary for missiles. These cubes
made Soviet “Polarises” fly.

Simultaneously with the development
of cubes “Cube 1” in mass production and the
start of their operation as a part of devices
and systems, the development of a new
memory cube “Cube 2” had been carried out.
It was decided to move from bit to number
plates with decreasing hole diameter of
memory cells to 0.18 mm. This allowed using
the effect of an unlimited magnetic flux
around the holes to extend the temperature
range to minus 40 — plus 60 ° C, which
provided an opportunity to apply these
memory cubes in many kinds of military
equipment without a temperature control.
The 128 digits memory cube was composed
from 8 cassettes, each of which had 16 plates
of 18 bits and the 16 properties element
decoder. Terms of Reference for the
development work had been agreed with the
Ministry of Defence and all the work was
carried out under the control of the military
office.

Upon completion of the development
work, technical documentation had been
delivered to Zelenograd, and in 1966,
“Angstrom” plant began mass production of
“Cube 2”.

The  development of on-board
equipment for memory cubes was conducted
by clients in close contact with our company.
The closest business and even friendly
relations have been established with such
well-known radio-electronic Research
Institutes as "Granite', All-Russian Radio
Research Institute, “Neptune”, “Electro
automatics”, “Electrical Appliance” and
others in Leningrad, as well as enterprises in
Moscow, Sverdlovsk, Ulyanovsk and other
cities. These relationships allowed us to keep
track on requirements for new developments.
Thus, already in 1964, the suggestions on the
further expansion of the temperature range
and increasing of the memory cubes speed



had been shared. To meet these needs, as well
as to ensure maximum satisfaction of the
requirements of military standards, the
development work Cube-3 had been
performed in 1965-67. The production of
these memory cubes in the test area and their
delivery to customers had been launched. At
the same time a question on the organization
of the ferrite plates production at the “Kulon”
plant and memory cubes at the “Meson” plant
in Leningrad had been decided. Almost
simultaneously with the completion of the
development work “Cube-3” and its
mastering in pilot production, began the
development of a number of memory blocks
for Cube-3 in development work “Electronics-
300” for a wide range of applications.

Earlier, the task of creating random
access memory (DRAM) for each particular
application was solved by developing
specialized blocks in accordance with the
requirements of the TOR. It’s not difficult to
imagine how much effort and funds were put
into such a way of solving the problem, taking
into account not only the cost of labour for the
schemes and designs development, but also
the need for small-scale production of each
type of unit, with all the ensuing economic
consequences. As far as we know, the idea of
creating a number of memory blocks as
components of a wide application was not
declared by anyone until “Electronics-3007,
and no attempt was made for its
implementation in specific developments. We
were the first to make an attempt and
succeed.

News of the alleged mass production of
memory blocks very quickly spread across the
country. The plant began to receive
applications for the supply of blocks and
cubes of memory, as well as taking delegations
of prospective customers. Many of those who
had previously established relations with us,

received information straight from the horse’s
mouth. As a result, by the time of the start of
production, the plant had a portfolio of orders
for all the amounts which it could make. It
had a very serious effect on the attitude
towards the introduction not only of the
developer and the plant, but also leadership of
10 GU IE.

These orders cover all the important
areas of military equipment. Thus, memory
blocks were laid into the apparatus for
Tupolev’s bombers — “invisibles”, airport
landing radar, telephone and radio systems,
ship control systems, etc., etc.

From the very beginning of the
introduction of RAM™Electronics-300”,
Izhevsk radio plant showed great interest. The
chief engineer of the plant repeatedly came to
Khmelnitsky plant “Cation”. Thanks to him
and his team RAM "Electronics-300" was
installed into navigation for submarines.

We have established special
relationship with space enterprises, where
specifications of RAM "Electronics-300"
turned out to be out of competition in all
respects, primarily on the radiation
resistance. Very close relationship has been
established with the firms of space equipment
Chief Designers.

At the end of the report, we would like
to bring to your attention two photos of RAM
blocks (DRAM), which equipped the control
machines for general industrial use
“Electronics K-200” and the combat
information control system (CICS) ""USEL”.

In the course of 40 years this system
had been set to 75-submarines
“Varshavyanka”, which still operate in the
Russian Navy, the navies of India, China and
other countries.
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Furthere on there is some information concerning the meeting which took
place at a Leningrad scientific conference between the two creators of integral
cubes on multi-hole ferrite plates — Jo Berg and Jan Reichman.

JoBerg Jan Reichman
The discussion was not in the nature of compromise but quite friendly. Who
and why has won in this battle of intellects time has shown. Reichman’s cubes
have been used only for 10 years, where those developed by Jo Berg are still being
used. Reichman’s article is presented together with the photo of a blackboard
showing written evidence of the heated discussion.
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COMPUTERS OF THE
«ELECTRONICA» FAMILY



. MINICOMPUTER UM1-NX. THE FIRST
OF THIS TYPE IN THE WORLD

1962 — Mark Galperin is sitting near the Minicomputer UM1-NX.

This is the Desktop Model Minicomputer UM1-NX. Characterized as
«Exceptional from the point of view of its size and power consumptiony»
(«Control Engineering», 1966, Ne5).It had been manufactured for 17 years and
was awarded the State Prize.

This computer has become the forefather of several generations of
desktops — single board and single chip embedded computers of the series
«Electronica C5» during the period from 1962 to 2002.
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Minicomputer UM1-NX, here it is opened
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«MICROELECTRONICS IS TO BE!»

F.G. Staros is demonstrating the minicomputer UM1-NX
and other products to N.S.Khrushchev




Here he is showing the radio “ERA”...




This photo shows Staros and Berg at the peak of their careers. They are
receiving a very important visitor in their own laboratory, at their own working
place — the visitor is the leader of a great world power, one of the strongest world
personalities of the 1960-s — Nikita Khrushcheuv.

Staros is sitting next to Khrushchev. He is not reporting anything, he is just
thinking, getting ready to answer an important question asked by the First Secretary of
the Party. He is free in his thoughts, all the entourage is trying to catch his words. The
entourage consists of top figures in the field of industry, army and navy. Maybe it is
the moment when Staros is going to utter the most important word after which

Khrushchev is going to take his firm decision: «Microelectronics is to be!»
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Modules for «Usel» and «K-200»

Description:

Constructed at the beginning of the 60-s these handmade integrated reserved
componets (microresistors & «naked» transistors) have guaranteed the
highest level of reliability during 40 years.
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Transformer of angle rotation into binary code KPVK-13

Description:
Consists of two code cylinders made of silver plates and filled with epoxy

resin. A gear with flexible contacts recieves information from the rotating
cylinders. This transformer features high reliabilityand has operated without

repair or replacement for the last 40 years.

This transformer has proved to be the most successful project of the young
team from the Garret on Volkovskaya Str. This device is still manufactured at
one of the factories. Five years ago when | asked one professional what the
reasons for such a longevity could be, he told me: «kKPVK-13 has determined the

world technical progress for... 40 years».

There are reasons to be proud!
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Filipp Staros informing Mstislav Keldysh about the
progress of the «<USEL» project.

In this photo we see Filipp Staros informing Mstislav Keldysh — the main
theoretician of the cosmos and President of the Academy of Sciences of the USSR
— about the progress of the «USEL» system project. As a model for the future
system the board computer UM2-C which had been developed for the spaceship

«Soyuz» was used.

It should be remarked that the logical modules and plates for board computers
UM2-06, UM-2N (for A.N. Tupolev airplanes) and UM-2C for the space ship «Soyuz»
developed by the Constructor General S.P. Korolev have also been used for the system

«Usel» and for the computer «Electronica K-200»
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A rewiev of the book «Whale Jump» written by the
General Designer of non-nuclear submarines, Doctor of
technical sciences, Professor Yu.N. Kormilitsin,

Twice State Prize winner of the USSR and Russia

The creation of the combat information and navigation system «USEL» has been

a dramatic breakthrough in two major directions:

— TECHNICAL - because the dimensions, volume, weight and energy
consumption were significantly reduced, whereas the functional and operational
capabilities were increased many times in comparision with the systems that were

being developed at that time within the Ministry of Shipbuilding Industry;

— POLITICAL - because submarines were allowed to go beyond sectorial
barriers for the first time and work with the companies of other ministries, i.e.
to have a look and jump over the high fences of secret departments.

Later, on this precedent, which may be considered to be equal to a deed,
enabled designers to create and implement in the non — nuclear Generation 1V
submarine «LADA» dozenz of new products which were much ahead of their
time.

As any fundamentally new system the CICS «USEL» was developed with
great difficulties which have been finally overcome successfully.

This is what the book written by Mark Galperin is about.

The «USEL» system has been tested and upgraded on Generation Il
submarines of project 641B («TANGO CLASS») and Generation 111 of projects
877 & 636 («KILO CLASSy), a fact which has permitted the staff to achieve
exceptional high results.



The total number of non-nuclear submarines built using this new
system has exceeded 75 vessels. As it is often the case, the merits of the

creators of CICS «USEL» have not been given their due credits.

My reports at SME board meetings, stating that the CICS «USEL»
consists only of 2 or 2 racks, but the number of tasks it may solve is
analogous to that produced by huge systems with high power consumption
developed by other designers, at that time caused violent resistance at the
Ministry and at the shipbuilding board of directors. The thing is that the
introduction of CICS «USEL» led to an obvious decrease of the ship
displacement and as a consequence would have reduced the consumption of

financial and human resources.

In Minsudprom (Ministry of Shipbuilding Industry) there was a belief
that if the submarine’s electronic equipment is less than 30% of the
displacement volume the ship is unable to solve all the necessary problems.
This «selfsublimation» of the combat system, of the acoustic and navigation
systems led to the development of underwater mastodonts of Generation 111
and 1V which were inferior in quality to the ships of the «probable enemy»

and caused unjustified expenses as well.

It is incredibly difficult to overcome conservatism, but despite all this
Russian experts have elaborated projects which are not only up-to date, but

also satisfy the demands of the future.

Yu.N. Kormilitsin
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II. kELECTRONICA K-200» — THE
BEGINNING OF «USEL»

The beginning of «USEL»

Staros and Berg. These people appeared in Leningrad in the middle of the fifties.

What was known about them was not much. They were both engineers, they
came from Prague, so people called them «Czechsy.

However from the very first meeting it became clear that their native language
was English. Soon we learn that both of them were forced to flee America, where they
had worked, due to raging McCarthyism and their being members of the USA
Communist Party.

Having worked with them hand in hand for a couple of years you got to know
from people you talked to that they had been friends with Julius and Ethel Rozenberg
who the American court sentenced to death for having taken part in atomic espionage
in favour of the USSR. For us it was not a secret that soon after arriving in the Soviet
Union both «Czechs» were awarded the Order of the Red Banner. It was up to one’s
imagination to guess what their achievements had been for them to get this military
award only a couple of years after their arrival in our country. It was in the middle of
the 60-s when Joseph Berg was being admitted to the Communist Party that dozens of
people who knew him well listened with bated breath to his inspiring lies that he had
come from South Africa, then lived in the USA.

Staros and Berg were extremely talented engineers — that is what made them so
loved by their disciples and that’s the reason they continue to be esteemed by
numerous disciples of their disciples. Their most fruitful years lasted from 1956 to

1973 and | was lucky to work in their team for fourteen happy and victorious years.



The first of our beloved teachers to pass away in 1979 was the one who was
buried under the name of Filipp Georgievich Staros. Berg outlived his business partner
and best friend by almost twenty years. It was during the time that he was still alive,
that the main events of their complex fate before coming to Russia became known and
were confirmed by documents.

These exceptional years of our rise and fall make up the main content of this
book. Special attention is paid to the work of my colleagues, my companions and the
role | myself played. The work that has become the essence of our lives — the creation
of the Combat System «USEL» for diesel-electric submarines. The system that has
gained unanimous recognition even from Staros and Berg’s strongest opponents. The
project’s chief designer was Staros. | was his first deputy. The history of the
development of this system is the basic theme of the book «Whale Jump».

The second theme is the history of the birth of microelectronics in the Soviet
Union in which Staros and Berg have played a most important role.

My colleagues and |, despite our young age at that time, have worked in close
partnership with Staros and Berg, have participated in the development of fundamental
documents — drafts for the Decision of the Communist Party Central Committee and
the Soviet of Ministers of the USSR.

In recent years there appeared many publications describing and assessing Staros
and Berg’s role in the history of Soviet electronics. I am sure I have no right to ignore
these discussions, that is why | believe that this is the most important theme of my
book. Besides, to my knowledge, all these publications do not contain any information

on the creation history of «USEL»
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Microelectronics — the way to «USEL»

The main line of this book is a story about two Americans who came to the USSR for
an unknown reason, organized a small laboratory which grew rapidly, and among other
things were involved in the birth of Soviet microelectronics and created a highly successful
computer system for submarines.

I had to overcome many obstacles before becoming a staff member and then a
companion of these two unusual engineers with an amazing fate. This running over obstacles
started at the time | was a student and continued for thirty years. It turned out that my student
years have, to a great degree, contributed to the success of this scientific and industrial

marathon, that is why I’ll start my story from the last stage of my student recollections.

This is the first building of the Leningrad Institute of Fine Mechanics and Optics, the

motherland of the Soviet computer science departments.

During the 19" century the debtors’ prison was located here. The famous writer
Feodor Dostoevskiy was among the prisonsers of this jail. It was here that he wrote one
his most famous books — « The Brothers Karamasovy. His creditor who was a very rich

merchant was obliged to bring him personally a hot meal every day.

The year is 1959. Only a month remains till the final examination session. | was
confident, and | have retained this confidence all my life, that | was studying at the best
higher education institution of the city — the Leningrad Institute of Fine Mechanics and

Optics. It is the institute my father graduated from and where he later worked.



My daughter studied there as well and this institute has played a very important role in
my grandson’s fate. Life took me back to my own institute several times, both as a professor
and a businessman. My Faculty of Fine Mechanics was famous for its wonderful chair of
Precise Time Devices. It was practically the only place in the country where designers,
industrial workers and senior executives of watch manufacturing companies were trained.
However, we must not forget that at that «non-electronic time» clock mechanisms were
ticking not only in watches and alarm clocks, but also in detonators, mines and torpedoes.

There were many other chairs at my institute, such as strength of materials, theory of
machinery and mechanisms, machinery parts and others.

There was one other chair which can be singled out, it was the one dealing with
gyroscopic devices. In the post-war time a rise in gyroscopic studies was noticed, this was
necessary both in traditional navigation of ships and aircraft and in various systems of
platform stabilization used in rocketry and astronautics.

Well, and then there was our chair which was absolutely amazing. It was called «Chair
of Computing and Calculation Solving Devices». To be able to enrol in this chair in passing
to the third course was extremely difficult. It was not enough to have high grades for the
previous years of study, but it was almost obligatory to work successfully in the Student
Scientific Society which was supposed to show your desire and ability to use your brain and
make it work hard. It was highly commendable to work at the chair and to attend elective
courses delivered by leading specialists from scientific centers.

The chair has existed since 1937 and seems to be the first chair of computer
technology in the USSR.
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Blocks for the minicomputer K-200 and the CIS «USEL»

*khkkkkikkk



Multi-purpose minicomputer «Electronica K-200»
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OCTOBER 27 SHOULD BE ARKHIPOV DAY

A soviet navy officer refused to obey orders that would
have started a nuclear war between
the USSR and the USA

October 27 ought to be a world holiday, a celebration of the
triumph of humanity, and the saving of civilization. Children ought
to sing in school about Vasiliy Arkhipov. We already have some
international peace holidays like the U.N.’s International Day of
Peace (September 21) and the International Day of Non-violence
(October 2), established by the U.N. General Assembly to mark
Gandhi’s birthday. We ought to mark October 27 as well, as a model
of disobedience, cautiousness and humanity. In order to understand
the significance of this date, we need to roll back to the start of the
Cuban Miissile Crisis. On October 27,1962, Vasiliy Alexandrovich
Arkhipov was the one person who refused to start a devastating

nuclear war between the Soviet Union and the United States.



One thing the U.S. government was not aware of, was the fact
that Khrushchev had already sent several nuclear-armed submarines
towards Cuba. All these submarines were under orders to use their
own judgement to launch nuclear torpedoes, if they lost contact with
Moscow.

One flotilla of four Foxtrot diesel submarines, sent from its
Arctic base on October 1, 1962, was composed of a flagship, B-59,
and three sister ships, B-36, B-4 and B-130. The commander of the
flotilla was Captain Vasiliy Alexandrovich Arkhipov, travelling on
the B-59 but not commanding it. On October 27, 1962, out in
international waters, a U.S. taskforce of destroyers and patrol
aircraft detected submarine B-59 and began harassing it, seeking to
«hunt to exhaustion», to force it to the surface where it would be
vulnerable and they could drive it away from Cuba. The destroyers
used their sonar to focus extreme sound attacks on the B-59. After
hours of this torture, the U.S. ships dropped five practice depth
charges next to the B-59, as a signal that they wanted the submarine
to surface. The U.S. had publicly explained its signalling system three
days earlier on October 24, sending a «Submarine Surfacing and
Identification Procedures» document to the Soviet Forces. In later
years, Soviet submarine commanders reported that they never
received this information — the B-59 had lost contact with Moscow
for over a week. The Soviets are used to three warning depth charges
being used to signal an order to surface, not five. In the end, it
appears that the USS Beale and USS Cony dropped 10 ‘concussive
grenades’ on the B-59.



It’s important to understand the conditions on board the B-59 at
this point. The submarine was designed for use in the chill of the
Arctic, and had suffered serious overheating operating in the
Atlantic, as the air conditioning could not operate when the outside
temperature was above 30C (86F). The temperature throughout the
submarine was, according to Orlov, above 45C (113F), rising to 60C
(140F) in the engine area. The humidity was also a serious problem,
with one crewman reporting in his diary, "It’s getting harder and
harder to breathe." On top of this, the submarine was overpopulated,
with staff destined to set up a military base in Cuba. Rations were cut
and people were restricted to a single glass of water a day. With the
air conditioning failing, CO2 levels had become dangerous, with
officers fainting on duty.

On October 27,1962, at Arkhipov’s insistence, the B-59 surfaced,
refused assistance from U.S. destroyers, and made its way slowly home
to Russia, where it was given an ignominious welcome. Arkhipov’s role
in saving the world remained a secret until shortly before his death in
1998. Author Edward Wilson has written: «The decision not to start
world war three was not taken in the Kremlin or the White House, but
in the sweltering control room of a submarine ... The lesson from this is
that a guy called Vasiliy Arkhipov saved the world», — said Thomas
Blanton, director of the National Security Archive, a U.S. non-
governmental organisation, in 2002. Arkhipov refused to obey the
commander of his submarine; he refused to give up on the possibility of
a peaceful outcome; he refused to despair. We should celebrate his

disobedience and his humanity.
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MUNHCTEPCTEO NPEACEAATEAD IOCYAAPCTBEHEOA IOTGII
IATKTIONNOA DPOMMILAENNOCTH N0 NPARMKE M3JAEXHA * Y3EX
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MEHXCTODOTHO DREKTPOHHON NMPOMSEIGHEOCTE coOORae?,
970 R3gaxwe “"JSEA" DNOCTPOSHO BAE MAKDPOBNOKTPORENX XKOMIO—
HOHTAX M NETErDAXBENX DAOMONTAX RNAMATH, CODPRMHO BuNyCHA-
OMNX NPOMNEAONEOCTID ,

B caywse ocpoenun mazexmsa “YSEAI™ » cepuluoM mposa-
BOACTEC MMHMCTOPCTEO OROKTPOMMON NPOMMEIGNMOCTH I'OTODO
0GOCNCUMTS NOCTABKE MAXPOIAGXTPOMMNX KOMIONENTOB B
HEOOXORMMEX KOXNUCCTBAX 3aBOAY-NITOTOBMTOAD RINGIRA
“Y3EI".

SAMECTUTEND MUHMCTPA
USHRCTEPCTBA SXETPOHHOM [IPOMMEXERHOCTH

139
e LR |
The first documental confirmation that

«USEL» had been constructed as a microelectronic
system appeared on 27.02.1970

k*khkkkkikkk



THE CIS «USEL» ON SUBMARINES
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Submarine projects 877 & 636 («KILO CLASS»)
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Commander of a submarine near the main terminal
of «Usel»

Indian commander of a submarine near the main terminal of «Usel»

(left)



I11. DEVICES DEVELOPED ON THE
BASIS OF P-MQOS LSIC

1974 — the first p-mos large scale integrated circuit.
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«Electronica C5-11»

Description:

Microcomputer «Electronica C5-11»

Ukrainian National Institute of Cybernetics, 1975-1980.
Embedded MC without additional modules

Based on P-channel MOS VLSI 536&535 including:

— multi chip 16 digits MP;

— RAM 1024x1 & 64x8 bit;

— ROM 1024x8 bit;

— digital input-output;

Total — 11 different LSIC
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E.A. Petrosyan, the director of the «Posistor» plant is
demonstrating the microcomputer C5-11
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Description:
This TV adapter can be used with different devices, such as OSU-4 and
others.
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OSU-4 — Industrial system based on microcomputer
«Electronica C5-12»
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This model has the capability for external RAM, ROM and
input/output devices to be added.
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Multi-plate microcomputer «Electronica C5-02»

Description: Based on one P-MOS LSIC.
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The chief engineer of «Svetlana» company V.D. Stepanov is
showing the first Soviet engineering microcalculator to the first
woman cosmonaut — Valentina Tereshkova.
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V. MICROCOMPUTERS ON THE
N-CHANNEL MOS-LSIC

Single board computer «Electronica C5-21»
for industrial systems
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Single board microcomputer «Electronica C5-22»
for military systems
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Description:

Based on N-channel MOS VLSIC 5861K1

16 digit microprocessor, 200,0000/s; 586 RU1-256xRAM,;

586 RE1 — 1024x16ROM, parity check & self-repairing;

586 I1K2 — parallel input-output, interruption & other digital functions.



Chess computer «Electronica IM-01»

[
—

CIREKTPORUEA W ps y

Description:
Compact electronic chess game offered for public consumer. It is based on
the microcomputer «Electronica C5-41» and has seven chess game levels

with a choice for the next movement, time from 10 seconds for the first

level up to 10 minutes for the seventh level.
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V. SINGLE CHIP MICROCOMPUTERS

1985. Topology of the first 16-digit single chip
microcomputer C5-31 (K586BE1)
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“RED FOLDER”

This iIs a very special addition to the theme
— some unique documents concerning the
creation history of Soviet microelectronics.

The “Red Folder” contains copies of documents
going back to the 50-s and 60-s. All these
documents are connected with Staros’s and
Berg’s activity in the USSR. They reflect the
creation history of the Soviet “Silicon Valley”
In Zelenograd which is situated 60 km from
Moscow. These documents allow us to follow
the birth of Soviet microelectronics.

The “Red Folder” was found in an old sofa only
thirty years later...






DOCUMENT I

F.G. Staros and J.V. Berg’s strictly confidential letter to N.S. Khrushchev.

They proposed to Khrushchev a new progressive direction in the country’s
development. The letter is dated “February 20, 1962”. We would like to remind you
that the Premier’s visit took place two and a half months after this letter and that this
was the starting point for the creation of a scientific research centre for
microelectronics.

The work started in the garret of a building in Volkovskaya St. in Leningrad. And
we claim that it was in this very garret that Minister A.l. Shokin first just looked after
what was going on and then took an active part in this creative process — first just as a
talented engineer and later on as a Minister.

But the management of all the work was commissioned to Staros and Berg and

this becomes even more evident in the third document of the Red File.



MEP3OMY CESKPETAPD UZHTPAIBLHOMO {7IATST.. KIlCC
rosaprny XPYU E3Y Hnrure Cepreenuuy

/TNinuno/

[locne MHOPMX NeT H8yuYHOA paloTH 38 rpanunieit, B YacTHOC-
™n B ClTA,MH NEpJCENNANCH C COMbAMM B 1956 rouy B CoBeTckuft
Cow2 B celiyac »useM u paGoreem B ropoie JIGHUMHI'DALO .

B TeueHME HECKONBKMX J€T MH BO3rJIaBifAsM patGOTH N0 pas-
BEWTHA0 HOBOI'O OUGHb BAXHOIO M NPOrpECCHBHOrD HAIpaBJIe HAH .

CBO@BpEeMEHHOE pA3BUTHE ITOrO HanpuBreHUS B COBETCKOM
Cona3e CHIpaeT penaiyid poilb B YCKODEHN! TEeMIOB pa’BUTUA
Ha JOJIHOFD X035%CTBA,TAK M B 06CCI2YCHUM MPEBOCKOLCTBE B 06-
JG6CTAX CNeUMaNnbHO! TOXHHKH.

fMenTCA CBElG@HMA O TONM, UTO LEJIHA pAL Kpynn:Funx Ave=
CUKAHCKHUX (UPMyB TOM uucae ¢upMa T.D.M. yCUIEHHO pasBURAWT
379 ;@ HanpaBaeHue ., HaMm MzBECIHO, UTO OLMH M2 (IMTHANOB  Up=-
M T.B.le 3% MOC2THUNR,HAXOLACH B [{anu,op..Ui.

3 CoBeTcKoM Cowze JLAHHO8 HANpaBleHME@ Pa-BABICTCS OUSHD

cna6o R B2pOATHOCTH NMOTEPN NPUOPUTETA B TAaK OM BA: HOM L2Je
Haec KpaftHe GecrnoKOMT.

[loeaToMy My NOLPOTOBWIM MP@LNO '@HUS MO DPALB2PTNBAHMD WH-
DOKMM [pOHTOM DTOI0 HaAMp Bl HUS, O KOTOPHK M x7Tenn OH Bam
JNUHO AONOENTD « '

V5@LMTa IbHO MPOCHUM MPAUHATHL HAC LIS MIN0:GHUA CYUHOCTH
aToPo Goabwoft rocy/apcrBeHHOff Ba: HOCTX BomNpoca.

/
MneBHHER KOHCTPYKTOP \(2}(}2Z~ﬁ1§<CTapcc

Hayunu#t pyxoBO. HTe1b éc(f[’/;@ H.Lepr

e Jop [962

i’
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DOCUMENT II

This is also a confidential letter to N.S. Khrushchev from Staros and Berg.

By mistake the document bears the date “May 10, 1961 and is signed by J.Berg
alone. In reality the letter was signed on May 10, 1962, it was written immediately
after the visit. Being a participant of those events | can affirm that it was done literally
in a couple of days. The letter contains practically the whole text of what would

become the official resolution.



TOBAPHIY XPYWMEBY HHMKUTE CEPI'EEBUYY.,

B cooreercTBMM C HauMM JOKXAAOM npocum Bac paccmoTpers
caeayomee:

MHKDOSNEKTPOHMKE, ABAADRAACH KAPAMHANLHHM HANpaBRCHNEM
SNEKTPOHHON TEXHMRM, OKAXeT NMOMCTHUHE PEBOADUMOHHIUDYLHES
BAMAHNE HA BCe, 063 UCKANYEHHA, OTPACHN HAYKH, TEXHHKH M
HBPOAHOr'O XO3ANHCTBA M B YACTHOCTH MO3BOANT CO3AATE BHCOKO=
HaZeXHHe ABTOHOMHHE DAKETHHE, KOCMUYECKMe, CAMONETHHE M AD.
CHCTEMH YNpaBieHWd, OONGAEDEME TAKMMN TEXHHYECKHMM napaMer-
paMM, AOCTHXCHME KOTODHX A0 CHX NODP CUMTANOCH HEBOIMOXHHM,
llpr aTou Beca M radapuTH CHCTEM YNpPaBAEHHs OYAYT B ACCATEHN
pas MeHbEEe, YeM Yy MMeDMMXCA CHCTeM,

o Hawemy MHEHMD, MHKPODNEKTDOHMKA ABWTCH TAKMM Xe
NOBOPOTHHM MYHWKTOM B OGOPOHHON TEXHMKE, KAKMMK HEAABHO
ABWINCH OCBOCHME AAepHON M pakeTHOM TexHuxm. My yBepeun B
TOM, YTO T4 CTPAHA, KOTODOHl Mepmoit yZAACTCA MMPOKO BHEADHTH
CNOXEe/lmie 3AEKTPOHHME MANWHH HA 6a3¢ MUKPOSNEKTPOHMKH,
NOAYWYMT GOABROE MPEMMYNECTBO B BOCHHOM, 3IKOHOMHYECKOM, Kylb=
TYPHOM M NOAWTHYECKOM OTHONEHMM.,

Oznako, pemwenue 310l npoGireMmu TpeGyeT NPOBEACGHHA OrpPOM-
HOT'O KOMIJEeKCA B3aMMOCBASAHHHX HAYYHKX padoT, MCCaenoBaHui
M MCNHTAHMR, PA3PACOTKM TEXHHYECKH HOBHX NPHUHLMNOB KOBCTDY-
HPOBAHMA DEAMOSNCKTPOHHON annapaTyps ® ee 3JAEMEeHTOB, CO3xa-
HMA HOBON TEXHONOT'MM M MANMH, MATEDHANOB ¥ MOATOTOBKM KAAPOB,
YTO nOTpeCyeT OPraHM38UMM DHAA HOBHX HAYYHO-HCCHEAOBATENLCKHX
HHCTHTYTOB MHKDOBACKTDOHMKM M DCUEHMA CAEAYOUMX NepBOOYEepenw
HEX BONMpPOCOB:

I. Yckoputs ocymecTBREHME NPOEKTA NOCTAHORAEHMS, MOArO-
ToBReHHOTrO I'KOT, 0 cozzamum B I964-66r.r. KoMmAexca mscTHTY-
TOB ® 38B020B (oOmel maomansw 200 THC.KB.M.) B ropoAe-cnyT-
HrKe KporoBO, ANA CO3AAHMA HEYYHO-TeXHMYecKoll 6asy oTeyecT—
BeHHON MMKDODASKTDOHMKHM,



-

2. Peopraumaonars KB-2 I'KOT » HayuHO-MCCRECAOBATENBCKUA
UCHTP MUKPODNCKTPOHUKMA, C BPEMEHHHM DAIMCMCHKEM B CTPOAWAXCS
TpeX 3AAHMAX uETepuarTa nacmnaarw 7000 xz.M. B ropoae-~CnyTHMKE

KpoxoBo (BBOA B DKCIAYSTOUMD 3ZaHKi ocymecTBMTE: B U KB,
1962 r).

3. B neaax XMCHONLIOBAHKA MMERERMXCA HAYUHMHX cux, padora~-
PHAX B OGAQACTH MAKPOSNEKTPOHMKKE B PASAUYHMX OPraHA3IauuMAx
O0pPAI0BATE QMAKENN [EHTPA B IOpoAax:

HosocuOupere Kb-3
Knese Kb-4
TopokoM Kb-5
TOnauck Kb=6

Jennurpaae cymecrayvuece Kb-2 (NpexcCTaBUB MM
NAOMEADL MO S=10 THC.KB.M.).

4o JUNTUBOA, YTO BOMNPOC CO3AAHMN METENAOB ¥ Cneuuans-
HUX CIINABOE B MAUKPOJJNECKTPOHMKE HMECT OAMO M3 peuanmux
auaveHuil, ABAACTCA 1EAECOOCPAZHMM CHCUMBAUIUPOBATH DAX
AHCTHTYTOB MUTEDPHANOB ANA DPACOT B OCAECTH MAKDPOINCGKTDOMMKH

M €CaM BO3NMOXHO NepeasTh 3 I'OCKOMHTET NO BNEXTPOMMOR TEXHUKE
CReiynuMe OPraMuaaumi:

Hacturyr uetTanayprux uM.balikosa AH CCCP,
Iupexuer,
AncrrryT noaynposonxuxos AH CCCP,
HHCTHTYT NOAUMEDPUIANMOHHNX naacTuxkos (r.Jenuurpan),
dncrrryT xpucraaxorpadum AH CCCP
AAA OCCCHNCHCHMA BUMNOAHOHMA PACOT UCHTDPE MEKPOBIEKTPOHMKM,

5. Hanpasuth UCHTDY MMKPOSASKTPOMKKE B IOPOAC-CNYTHUKE
KpOKOBO MOJOANX CHEUMEANCTOB - (PU3AKOB, MATECMATHKOB, XUMK-
KOB ¥ ZP., B TOM Yucle:

3 1963 roay unxenepos 200, Texuukom 150
B I%4 " . 300, » 250
3 1965 ® » 500, . 300
BI%%6 " b 700, . 400.



-

PazpemuB cneuualsbHH OTGOpP OCOGO TANBHTAMBHX MOJIOAHRX
CNeuualucTOB.

6. OpranusosaTes ¢ 1962-63 yuyeGHOTrO rozna Kad@ezapH MUKPO-—
DNEKTPOHMKY B BHCHUMX YYEOHHX 3aBeleHUAX rop.MockBH, JleHVH—
rpana, l'opskoro, HomsocuOupcka u Kuesa.

BBecTn ¢ 1962—-63 yueGHOTO Ioza OCYyUYEeHMEe MUKPOIIEKTPO—

HUMKEe B TexXHUuKyMax B ropoznax Mockse, JleuuHrpane, I'Oopbkowm,
HoBocuGupcCKe.

7. PazpeunTs nepees3z B r.MOCKBY nna paGoTh B LEHTpPE

MUKPODIJIEKTPOHUKU U3 JIeHUMHIpana uM ApPYI'Mx roponos = I50-200
KBANMPUUMPOBAHHHNX CHNEUMAaJUCTOB C CEMbfMU.

8. llpenocrasuresr I'ockomurTery CM CCCP no asnexTpOHHOMH
TeXHUKEe JIA BHCOKOKBaNMPMUMPOBAHHHX M PYKOBOASMMX Kanpos
LEeHTPa MUKPOIJNEKTPOHMKM 45 xBapTup B r.MockBe B 1962-1963rr.
3aceneHune, CTPOAWEroCA XUJIOTO (OHAE B TOpPOAE—CNYTHUKE NPOU3—

BOAMTE no cornacopaHuw ¢ I'ockomurerom CM CCCP no aneKTpoHHOM!
TEeXHUKE .

9. Bunenurs Qunaaéuponaune AN 3AaKYNKM MMIIOPTHOIO
oGopyaoBauus B 1962 roay ans KB-2 B cymme S00 THC,pyGneit u

B nanpHelimeM ANA 38KYNKU OCOPYAOBAHUA B COOTBETCTBUMU C
npoexToM llenrpa.

I0. Buzenursr KB-2 HeoOXoaumMoOe crneunuanbHOE M BHCOKOTOYHOE
oGopyaoBanue B I962 - 63 r.r. B xKoauuyectBe 300 eAUMHMUIL U
HEOOXOAUMHE M3MEPUTENBHHE NPUOOPH.

TJIABHH KOHCTPYKTOP: ®.CTAPOC

HAYYHHI PYKOBOAWUTENb: &' WeBEPD

-~
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DOCUMENT I11

This is another confidential letter from F.G. Staros and J.V. Berg to N.S.
Khrushchev in 1962.

The official resolution on the creation of the Centre in Zelenograd had already
been signed, hard work is going on, and these were the people entrusted by the
Minister not only to write but also to send this account.

The content of the letter is evidence of a lot of things — this is an account about
the successful completion of the desk-top minicomputer UM1-NX which was the first
computer of this type in the world, a statement that the Resolution has been adopted, a
description of how the work on the Centre development is going on, and the role
played by A.l. Shokin. This is an account by the people who are responsible for this
work. The letter also contains some delicate hints at the difficulties that are met while

realising such a gigantic project — but really nobody would be surprised at this.



JIOPOT'ONl HUKWTA CEPTEEBAY!

JacTO BCHOMMHAEM BCTpedy C BamMm B mMac 3ITOrO
rozna B JleHWMHAIrpaze Korza BH TO3HAKOMMJIMCH C HANR—
M NEepBHMM padoT2aMi B O0ACTH MHUKPO3JE KT PDOHITKN .

XoTyuM ZDMOJNOXEMTH BaM O ZOCTHNIHYTOM FpClIexc Ha—
I KOJJIICKTUBOM.

llepBasa oTedYeCcTBeHHARA, MaJiIoradcapuTHAas,
SACKTPOHHAS YNPABIAOMAS MAaMNHA JJIA KoOMILIexcHON
asTroaTnzanmmm IYM=I HX, KOTOpPpY®O BH BRZEIN Yy HAC
B cTazumy HacTpolikm— yCREemHO !IPOoIUIa I'OCYyZAapCTBEeH—
HHE HBCIHNTAHUS, HNOJYyYHMB OT aBTOPUTESeTHOHl mMexrAay Be—
ZIOMCTBE HHO!I KOMWCCHH BLHICOKY® OINSHKY M PCHKOMEeHZZa—
O K BHEZPESHUD.

Maummaa BO BpeMsa WCHHTAHMII NMoraszana HnHeOh—
BAJIO BHCOKYHW HaAAeXHOCTH, NpopacoTas 250 uacos
KPYTJIOCYTOUYHO, O3 BHKJIOYECHUdA, W HEe 7IaB HU OZHOIO
BHXOZA U3 CTPOA 3JISCMEHTOB.

Homumccna, yOCeznmBIMC®H B BHCOKO! HazmemxHOCTHU
pPacoTH MANMMHE NOPEeRpaATIIa ZiaJgbHelllime NCNETaHNA.

IloIi cpaBHEeHMA ZIOCTATOYHO CKAa3aTh, 49TO ZApPYy—
I'vie BHYVUCIANTEeXBHLHEe MAalMHHE AT OZMH CcOoll B cpezHemM
gepes Kamxzane 2—4 yaca @ OTKA3 patoThH 3DISMEeHTOR Ye—
pe3 mamzane I10-20 YacoB.

Taroii pesrmii CRayer B MNOBRIIESHNNV HAZNESHKHOCTU
ABIAACSTCH Pe3yAbLTATOM NPpUMCHEeHMWsE HOBOII CXCMOTCXHUKHM.
HeMalIOBaAXHEM PEe3yALTATOM 2TO0li CXeMOTeXHUEUN ABIAEeTCs
TAKERS HMU3KAA CTOMMOCTS 2THUX MAlllH-- OPVWEHTHUPOBOYHO
I17.000pycneii= urTo B 6~10 pas MeHBNle CTOMMOCTU aHa—
AOCTUIUHLIX MAMWH APYI'MX KOHCTPDYERIUli.

Taxy o0pasoM - OZHO w3 oftemaHuli zZAHHBEIX BamMm
B MAae MecHIle BHIIOJIHEHO.

Ceilivac HeoOXOoZMMO OPIraHU30BaTH BHIIYCK 3ITUX
MANMH B OCOJBHINX KOoJVMYecTBaX W B zZaasHelimem paspaCo=—
doTaThr Ha 27Tofi cxeMOoTeXHMKEe YHUQUINPOBaHHHEI DAZA nozio—
HHE MAIUH BMEeCTE€ CO BXOZHEMN 1 BHXOZHEMU ycTpolicTmBarm
AN PpaACHIPeENA WX MNPUAMEHACSMOCTW.
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lIpoussosicTe0 B Cuxaliuue rouu GOJBWOrO KOoJaMYEeCcTBa
mapmi Tvna Yit=IHX HCCOMHCIIHO YCKOPUT BHCAPCHMC IICICTPOH—
Holi ynparpwionell TEXHUKY B KOMIDICKCHY RSXORUSARNIM0 U
TAKMK OCpua30M NOMOXET COKpATUTH PAa3pHE B oToll oGixacTn
Mexny naumeil crpanoil n CiA.

o s

E ZeJyic CORpameHuA paapnNra - Uexon no yecii orpac
NN BACKTPOHHON TOXHMITHA CACH2AM, DM suCh QNr14HH0L NOS=
Aepxre, Kpynuulli mar - BHIJIO NOCT: (OBJCHIC O COIJAAIIMIT
llerTpa MMKXPODACKTPOHMKM B Kpwurorc nos focimoli.

Tocynapcrsennuu Koumreron Comera Munncrpos CCCY
NO 3IXeiiTPOHHON TeXIMKe M JIUUHO .IpeACeaATCJCM KouuTeTa
TOBe. [OKITHLM AJMl. MpunuawTCs DAL MCP MO OPraHMIAIMg
OeHTPA.

U MONUIOYMIIIICE &KTUBHO K NPUINIAMEHND HAa pasory

B LUOHATPC BHCOKOKBAJMDMIIMPOBAHHNX CIEIMANMCTON 113 MHCEE D=
HEX ¥ JQK2ZCMIYORKNX KDPYI'OB M IeIlX TDPYIUT MOJONLY. DT Y=
3NACTONB UUKDODIGKTPOHMKN.

MuewnTea Combame TPYAHOATE ODPraNM3ALMOHHLX BONpo=-
cax mo coazanuw lleHTpa, MO eCTH YBCPECHHOCTH B TOM, 'ITO
HeHTDp [iMKPOSACKTPOHMKH B Gaueaiiucc npems paapepHeT CBOO
pacoTy ¥ TeM cauuM OGecneuYuT onepexanmm! Xapaxrep paapie
THA OTEYEeCTLCHHON MMKPODIeRTPOHNKI.

%} ®.CTAPOC

" "oxTAGpn 1962 rona /7 wr’r
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DOCUMENT IV

This is in truth a tragic document not only in Staros’s and Berg’s fates, but also
in the fate of the team they had created within eight years.

It was written in secret from their closest friends, and the only person who knew
that they were working at this letter and tried hard to convince Staros not to send it —
was not heard. In October 1964 the document was sent to N.S. Khrushchev and | saw
it again 40 years later. When I saw the unusual carelessness of Staros’s signature I felt
physically his doubt about whether he was doing the right thing. In later years he
would say that this had been his second mistake committed under pressure from his
loyal friend Jo. His first mistake had been his involvement in espionage in favour of
the USSR.

Even a single phrase from that letter stating that “ministers shouldn’t be trusted”
had a most dramatic consequence. Khrushchev never received that letter because he
was removed from his post on October 16, 1964 and L. Brezhnev who substituted him

sent the letter to exactly that minister — A.l. Shokin.



Jloporo? Hukmra Cepreesny!

Becnoumuaem wamy npuATHyl Geceny B Jlemunrpane
B nOsanpomjoM ropy, KOrja BH, OCMOTpeB Hau# paco-
TR NO MHKPO3JIEKTPOHKKE ¥ HANM NpPENJO~eHuiA Nno ee
PA8BHTHIO, PEWXAX KX Kpenko nonjiep=aTh. Ha npomaune
BN ckasany, 4UTO Bu O6yneTe RamKM "KaTAJA3aTOpPON".
Bame npenynpexjfien#e O TOM, YTO HeNpd8sa JIOREDATH
MMHHCTDAM OKABAJOCH NMpPABUABHHEM, ¥ cefyac pena ciao-
XKHNKCH TAK, 4TO Ges "karanusaropa” He 060"TnCh,.
[IofpoGHOCTR, HAM XAXeTCA, HEUeJeCOOOpPa3HO H3JIOKKTH
B nucrMe. JloaTomy, of6pamaenMcsa k Bam ¢ npochCof
NpRHATH RAC NK4YHO. OAHOBPEMEHHO, MK BaM PACCKaKEM
O CONbmOM TEXHMUECKOM pPesyiprTaTe M NoxkaxeM Bam
RHTEPECHYK HOBWHKY .

Jlenmnurpan <j);zu]axr=—
21 wmiona 1964 r. ]
/<t
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DOCUMENT V

The first thing I would like to say is that this is Staros’s only handwritten
document that has been preserved. This fact makes this document invaluable for all the
people who knew him, worked with him and for those who consider that he had been
their teacher.

Unfortunately the inexorable course of life makes our ranks smaller every year
and we would like to hand down our knowledge and feelings to those who come after
us.

Now concerning the history of this statement. It was written within a couple of
months after N. Khrushchev’s visit to Staros’s firm, that is, actually it was hot on the
trail.

We know for sure that it was an outstanding event for its time — the fact that the
statement was written directly to the First Secretary of the Central Committee was not
customary, as well as everything that followed it. Khrushchev received F. Staros in his
study without waiting for Staros to go through the procedure of becoming a member of
the Communist Party and without getting recommendations from the party bureau of
the Leningrad institution where Staros worked. And this was regarded as a slap in the
face by many authorities, and they never forgot this and later made Staros pay a very
high price for it.

Here is an interesting detail about life at that time. It deals with the episode when
Staros was being admitted to the Communist Party.

That day Staros was not the only participant of this uncommon party procedure.
Another unusual person was to be admitted to the party as well. It was an old Russian
airman, one of the Russian military aviation founders, awarded all four St. George
orders — Rosinskiy. The latter fact was described in the newspapers of that time,
whereas nothing was published about Staros.

It was known that Staros had received a Party membership card bearing a number
under 10, which according to party rules, was a sign of the greatest respects and
recognition of the merits of the newly-made party member. Lamentably, in violation of

the rules of party democracy, when the party-membership cards were renewed this



“privilege” was abolished. Even in Staros’s party personal file all information about
this was deleted.

Finally, this very fact is a proof of the boundless trust that the leader of the
country displayed towards Staros and nobody knows how the events would have
developed if there hadn’t occurred a real coup d’etat which alongside the political
changes had also transformed the “catalyst” of the birth of Soviet microelectronics into
a simple pensioner.

| would like to remark that this application was written by a person who was a
staunch supporter of communism, as his friend J.Berg was as well. Irrespective of
political views everyone should if not agree with, then at least respect any true

adherence to personal, spiritual or political matters.
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DOCUMENTS VI and VII

These are two letters written at the time when the Leningrad Design Bureau was
amalgamated with “Positron Association” from April to the summer of 1972, I can’t
give a more exact date. Both letters were addressed to the Central Committee of the
Communist Party of the Soviet Union, one of them being addressed to the Defence
Secretary D.F. Ustinov. In their content the letters complement one another, and after
decades it is particularly evident that the scientific potential of the staff was much
superior to that of other enterprises of this sphere and even higher than that of many
world companies.

After the ruin of our hopes in 1964 the team managed to survive, completed the
work on the “Usel” system, and was preparing to launch it into the army. The fact that
alongside the basic theme there continued to successfully develop the work on the
Combat Information System is a proof of Staros and Berg’s selfless labour, the high
qualification of the mathematicians and production engineers, designers and photo
templet specialists. Certainly Staros felt very keenly the fact that the firm he had
founded was deprived of its self-dependence and had never resigned himself to this.
This was one more mistake, Staros’s most dramatic mistake.

During the two-year work in “Positron” we were allowed boundless possibilities
to realize all our initiatives concerning “Usel” and memory cubes.

Just a few more words about these two documents. They have practically become
the working program that our team followed during the next 30 years.

This overt statement is supported by some brief information about the work of the
Leningrad Design Technical Bureau in the field of semiconductor technology,

computer-added design and computer-added manufactury.



IEHTPATBHI KOMITST
KOMMYHUCTHISCKOH NAPTMY COBETCKOT'O CORISA

roBe Y CTUHHOBY J,T

JOKIATHAS 3ATNCKA

I. Co3nanre 3aKA3HKHX CBEPXCOIBTX HHTEIPATILHHX CXeM
KaKk BaxHeiimaa 3amada oGecueyerus Olepeianrero pas—
BATUS OTEYSCTBCHHOT'O CUCTEMOCTDOCHUS,

s Cocrosume pador no CHUC w annaparype na CLIIC B JIT.

e MMpenntoxeHus,

Ie co%gﬁ%ms_ BAKASHHX CEUC KAK BAZHS AT 3AJAYA
OE™ Ysid OISPERAQWETO PASBUTHA OIE4HCT =
BEIHOIO CHCTEIOCTPO siHKA

HaronnenHuii ONHT B OGNACTE OJEKTDOHMKM, B YACTHOCTH,
MAKDOSJNGKTDOHNKMA ¥ CHCTCMOTEXHNKE, C HEONPORSPANMMOL SICHOCTDLW
NOKAaSHBAeT, YTO DPA3BUTHE OSTHX OCHOEH!IX HAMpARICHM HAYYHO -
TE {HEYSCKOr'0 Nporpecca JNOIXHO MITH IO MHHUM D e 3 KO T O
YEOMUYGHRA CTENSHH MHTOIPAIMM, TO GCTH KOMMUSCTRA DJICMEHTOR
M COeNMMHEHn{i MeXTy HUMU, MIIOTARMIDAGMOr'O eMliHHM KOMILISKCOM
I'PYLNOBHX TEeXHOIOI'MYSeCKHX MpOlIeCCOB, TA JIMHNA OpUBEJA K CO3=
NAHED CBEpXCONLUNX MHTErpanbHHX cxem /CLEIC/, 9KBMBAJISHTHHX
0o cBoeft CNORHOCTH ¥ (YHKUMOHAJHLHOMY HA3HAYCHUD, HANDUMED,
CUVIOKY BHYHCJUTEJLHON MaMMHH.

OGRaCTH 3JEKTPOHMKHM B NPUGOPOCTPOSHMA, KOTOPHE B KpaT-
yailtpe CPOKHM NOJLSHH N2peiiTH Ha wcnoanaosauue CH'C, Bechma M-

POKH
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Copa BXOLAT BCA 1MIPOBaT TEXHUKS, BKIOYAA BHYUCJUTEIbe
YD TEeXHUKY, CLCTEMH YNpPABJICHHMA, M3MEDUTEJBHYW TEXHUKY, Te-
Jienerpulo, Oporpalidibe YCTDPOUCTBR, 3HAYUTEJILHAA YACTh paluO-
JIOKaLMOHIIOL TeXHUKM, MCHOVIb3yeuue Kak g OOOPOHHOL TOXHMKM,
TaKk W JUUT [IMPOXOr0 LUDUMSHOHUA, BIVIOTH [0 OHTOBOI aunapaTyphe

Cozyanme CLIC co cTeuneuby MHTErpaldd HOPANKA 10°-10%
DJIBMEHTOB Ha OHOM KpUCTAaWLIe HeE30exHO HPUMBONMT K N pexony
OT YHUTHIWMDPOBALHHX DANOB MHTOI'DAVIBHHX CXeiM K CXeMmaM, OpUeH=-
TUPOBAHIILM Ha XCHKPETHO® NpUMEHEeHUe, TO eCTh K 3 8 K a4 3 =
HuM CDAC,

I yecxopusax saxasdux CEMC ¥ IpyNNOBHX IIPOLIGCCOB UX U3IO-
TOWVIGHUA BaXHEIIuek [1)OCJemMoi SBISTCH COKpAleHHe CPOKOB pas—
paCOTKA CXEMe ).CIIOIL30BAHUE CPENICTB MANMHHOTYO OPOSKTLPOBAHUI
C LOCHCIY: UMM I1:DOXOLOM K KOMIUIGKCHOM aBTOMATUSALMM B I € p=-
BuUEe B MCTOPUHE DJIGKTPOHUKM [O3BOJNHT B OpUHLMIE
Ha NOpPAXOK COKpPATUTH CPOKH pas-
padoOTKHR annapaTyp e

llenooUsHKa 2TOl OOBEKTUBHOU 34KOHOMEDHOCTH DPASBATHA MUK-
PORJICKTPOHMKH 4OEeT NPUBECTH K HapacTaouemy OTCTaBaHEW OTe -
YEeCTBEHHOY OJICKTDOHUKM, [PUOOPOCTPOECHUA U CBASAHHHEX C HEMM
OGODOHHHX OTpacJvieii [POMHIIEHHOCTH OT LMPOBOIO YPOBHS

H yOesIeHH, a pAx MPOBENEHHHX HaMd pacoT MOKasHBaeT,
Y10 B GUMEAinuMe 2-3 I'oZia KOMIWISKCHas aBToMardsals paspacor-
XM B COBOKYIOHOCTH C ABTOMATH3MpPOBAlHHM NpouaBojxcTeoM CEHHC uHa
OCHOBE 0430BOi I'pPYIIIOBOM TEXHOIOIMM OCGCHCYAT LMKA [IPOSKTH =
poBAHUA M [pPOL3BOJACTEA allapaTyph HE [PEBHUAUMHA 3 MeCALSB
[IpH OLHOBPENMEHHOM Pe3KOM CHUAGHMM TDYNOSMKOCTH €€ pas3palCoTKu
U U3rOTORJIGHUA,. '



Sr AR
OnHuUM U3 CJEICTBHY YKa3aHHOI'O IIOAXOAA ABJAETCA MNDUHLMIM-

AQJIbHO HOBasA BO3MOKHOCTB pelleHHMA CTpaTerdyecKoit samadu OHCTPOi

OCHOBJIAEMOCTH MODPaJIbHO yCTapeRBulell arnnapaTypd B OOOPOHHOU TexX=—
HEKE .

I. COCTOAHME PABOT mo CEMC W AIIIAPATYPE
Ha CBUC B JIKB

Db TeveHue I[OCJEIHET'O LECATWISTUA MH HANpPABJIANM HAUM YCU-
JIAS HA ([OpPMMPOBAHME KOQJUIEKTMBA, CIICCOCHOI'O pEUMTH NpOCJEeMH ,
cBAsaHHHe ¢ cosnanumeMm CBUC u amnaparypu Ha CbBHC. B pesyibTra-
T€ MOpPOBENEHHHX pasdoT |

- cospaHy CEUC co creneHepo uHTerpauuu no 2000 sseMeHTOB
Ha KpucraJjue, paspatoTaH M BHEIPASTCA B CEpUiHOe IpOou3BOLCTBO
MUKPOKANBKYJIATOp "JJeKTpoHuKka 24-7I" na CEHUC,

- cosganrcid CBUC co creneHpn uHTerpaimk 3000-5000 siaemeH—
TOB Ha KpUCTaLle, paspadaTHBANTCA SKCIepUMCHTAJIbHHE OCpas3Li
MUKPOKaJBKYJIATOPOB M yIpaBisiouMx mvanuH Ha CBUC,

- pas3paCoTaHd nBa HOKOJEeHUs CHCTEeM aBTOMATHU3ALMM IIPOEK—
TUpOBaHUA 3aKasuux CbUC ¢ LMKJIOM IpPOEKTMpPOBAHMA O U 3 MecAla
COOTBETCTBEHHO,

- BEIyTCA NPOpaCOTKU piaja CHCTEeMHHX ycTpoiicTs Ha CEUC -
YCIPOLCTB HATJIHOT'O OTOCpaXeHHs /IuciuieeB/,BBOKA U 00padoT=
Ki u3o0paxeHuii, [peoCpasoBareeil "aHasor-kox™ ¥ "Kom-aHayor®,

a TakKe OPCTPAMMHOIO O0ecledeHus Il cucTeM 1Y MOKOJNEHUS.

Takum oOpasom, K HacToAlWEMy BpeveHU CHOPMADPOBAH KOJLIGK—
TUB ¥ CO3JaH 3ajeJl, HO3BOJANWMIA HPUCTYNUTH K CO3ManMN HNepClOeK-

TUBHHX ynpasjuzouux cucreM Ha CBUC i1 oCOpOHHO MPOMHIIEHHOC-
TH. |
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M cyuTaem, 9ro Giarorapd KOMILIOKCHOMY HOIXOLY K CO3M2=
HAD cucTeM IV NOKONeHES - 0T (USHKRO-TOXHOJNOI'HYSCKNX ACHEKTOB
IO CPeJCTB HPOrpaMMHOIO 00eCHeYeHHA - Halle OPeNNpHATHE CIOCOG=
HO DOUMTh 3anady coszanud cucred Ha CBHC Ha 3-5 xeT paumme,

YyeM Xooe Ipyroe OTeYeCTBeHHOS NPONIPHATHE ¥ ONHOBPSMOHHO C
nepeuoBuME dupmamm CIlA,

I, Ipegaxorgenud

B neusx HaWIyuwilero MCHONBSOBAHUA RoLIeKTHBA JIKB MH mpem-
jlaraeM NOPYWUTh HAM CHELMANBHHEM NOCTAHOBIGHEEM DPaspaCoTKy
2¢ 3 TUNOB MOPCHCKTMBEHX CUCTEM PA3IUYHON CTENSHH CIOXHOCTH,

PeweHue sToro Bompoca MH CYNTAEM HEOOXOIMMHM B CAMOe Gil-
gaiimee BpeMd, BO U30exaHme NOTEpW LNA HameR NMPOMHIIEHHOCTH BHe
COROKBAIKVIPOBAHHOIO KOMISKTHBA, CIOCOCHOIO HA DENGHH® CODb=
@SHHX Banad NiA Hame#k oGOPOHHOU NMPOMHIIOHHOCTH .

llpocuM CPOYHO HPMHATE HAC NI GONEe NOXPOGHOr0 MIIORSHUS
CYWeCTBa HalMX NPeIOReHMi,

llomop -rexmqeomx HayK,
ccop, ma)gpea'r ocynapo'raeauon

JOKTOD TOXHUYOCRUX HAYK,
Jaypear T'ocynapcrsennoi npem
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IEHTPAJBHEN KOMUTET
KOMMYHUCT MYECKO! [IAPT /1 COBETCKOI'O CON3A

JNOKJATHAA 3ANKHCKA

flo eonpocy: O nepBOOYEpENHHX MEpaX NO OGCCNEYeHUw Onepexs-
OUEero P33BUTHUA OTEYECTBEHHON pPBAUOSNEeKTPOHUKY
B IX naTunerTke.

Conepxsanue

I. Cosnauue 3axe3HuX CBUC xex Baxselwas 3snaus odecne-
YEeHWA ONepexspmero P8sBUTUA OTEUECTBEHHON pPaAUOINEeK-
TPOHUKH,

2. HayuHO-NPOU3BOACTBCHHNN KOMINNEKC - HOBBAl OProHU38-
u¥orHan $OpMa OCYmMECTBIEHUA NPOrPaMMH COSASHUA 38—
ka3HuXx CBUC # annapaTyps H8 WX OCHOBE,

3. llpeanoxenun no pPEanNu3aUUY¥ NPOTPOMMN.

I. COSIAHME 3AKASHHX CBUC KAK BARHENIAA 3AZAYA
OBECHNEYERMA ONEPEXANMEIC PA3BUMTHH OTEYECTBEH-
HOW PAZMOSJMEKT PCHUKH

Hakonnenuuit ONNT B OONSCTH 2ZNEKTPOHUKU, B UYSCTHOCTH,MHUKDO-
3NEKTPOHUKY ¥ CUCTEMOTEXHUKHW, C HEOMPOrepXUMOfl ACHOCTHO MOK33IH-
B8E€T, YTO P83BUTHE BTUX OCHOBHHX HBNPaBNEHUN H3YUHO-TEXHUYEC-
KOr0 nporpeccs NOAXHO UATH MO JUHUM P € 3 K O ' 0  yBeauye-
HUA CTENeHuw UHTErpauuu, TO €CTHh KONUYECTBS INEMEHTOB ¥ COCAU-
HeHUM MEeXAy HUMH, WSrOTIENWBBEMOrO EAWHHM KOMNJIECKCOM Ipynno-
BHX TEXHOJNOr“YeCKUX MpOUecCCOB., T3 JUHUA NPHUBEN3 K CO3A3-
HUD CBEDXOONBmMX uHTErpanbuux cxew (CBWC), OxBUBSNEHTHHX
N0 CBOE# CHOXHOCTH TUNWYHOMY Y3y wav ONOKY BHUUCAUTENLHON
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MELWEN,
OOnacT# INEKTPOHMKY ¥ NPUOOPOCTPOEHHA, KOTODHE B KPaTysit-
uMe CPOKW AONZHN nepefiTd H8 MCNONb30BoHUe CBHUC, BECHMO WHDOKM.

(A8 BXOAAT BCH UUYPOBER TEXHUKS, BKADYOR BMUUCAUTEABHYD TeX-

HUKY, CHCTEMH YODSEBNCHUA, WSMEDUTERBHYD TEXHUKY, TEREMETPUD,

NpOrpoNuKye YCTPONCTEY, 3HOYKTEADHSA YECThH PBAUOROKSUUOHHON
TEXHUKH, HCNONBIYEMNE KOK ANA OCOPOHHON TEXHUKW,TSX ¥ AR WU~
pOXOre npUMEHEHUA, BNAOTH A0 ONTOBOM BNNSPITYPH.
Coazenue CHIC co crencHpn uuTerpsuuw nopsaixe 10
MEHTOB HO OAHOM KPUCTSANE HEWIOCXHO NPUBOAWT K NEPexXORy OT yHu-

3—10“ ane-

JUUMPOEONHEX PHAOB MHTETPOABHNX CXEM K CXEMOM, ODHEHTHUPOBEHHHM

HS KOHKPETHOC NpuMeHeHWe,TO ecThb X 3 8 k3 3 Huu CBHBUC .,

[ipy 270M p83PEGOTKE PSAMOSNEKTPOHHON 8NNBpaTYPH CBOAMTCA K D33~
paGorre LBIC, T8k KoK COODKA 8NN3paTyps OCYRECTBAAETCA Ha 0ade
CTOHASPTHEX KOUCTPYKTHBHO-TEXHOAOrUYECKUX pemeHull u COCTIBMT
SAUHMIN NPOUEHTOB OOWEN TPYAOEMKOCTH. AMONEKTHKS DUIEBUTHUA  MUKDPC
37EKTPOHUKYN BUKAVNGETCA B TOM, NTO, BO3HUKHYB B 60 -€ roau

KK CDEACTBO (YHKUMOHSNBHON YHUPUKOUMM CXEM AN HMPOKOrO KPYyrs
npusexenuil, ona B 70-e rOAN BHOBH OCYMECTBAT CKIUOK K Cneudsni-
SUPOBSHHEM AJH ASHHOIO NPUMEHEHWA CXEMSM, HO H8 NPUHLANMSABHO

HOBOM TEXHONOPHYECKOR ypoBHE.
5§ ycnopusx 3akusHux CBAC @ rpynnosux MPOUECCOB UX 43rOTOE-

seHus BoXHEHmel npoOnemoil ABAAETCH COKpoueHue CPOKOE paspador-
K# Cxen. ACHORB3OBEHME CPEACTE MOUMHHOrO NPOEKTHPOBSHUR C NO-
CREAYONMM NEPEXOAOM K KOMNNEKCHOW sBTOMSTH3IBLUM pa3pa 0oOTXH

MCTODUH DPSAKOINEKTPOHUKYE NO3BONAT

BnepBNeEe B
Cpoku pas -

H8 NDOPRAOK COKPBTHTDS

poldOTKU anNnnspaTypu.
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APHOPUPOBBHUE STOHR OOBEKTUBHON 33KOHOMEPHOCTW DS3BUTHA
MUKPOSNCKTPONUKY NPUBEACT K H8PSCTENHEMY OTCT8B3HUD OTEYCCTBEH-
HOM pP3AUOSAEKTPOHMKYM, NPUOOPOCTPOEHUA ¥ CBASSHHHX C HUMM 000~
POHHUX OTpaCRell NPOMHUNEHHOCTH OT MUPOBOrO YPOBHSA.

My yOexaeHn, 8 PAA IPOBEACHHNX HOMW WCCHERAOBSHUR AOKS3N-
B3eT, YT0 B Oauxslimue 2-3 PORAS KOMNNEKCH8S BBTOMOTH3SU WA pPas-
paGOTKK B COBOKYNHOCTH C 3BTONITH3MPOBOHHNM npousBoacTeoM CBIC
H8 OCHOBE 03:CBOW rpynnoBOH Texwonoruw ofecneyar CpoOkd paspasdor-
KW 8INapaTypH, He NpeBnmapmue 2-4 MeCAueB, Np# WMUPOKOM OXB&TE
PB3NAYHEX NpUMECHEH UM, ;

ChsuM #3 BoxHeluuX CREACTBMN YKOS8HHOIO NOAXOAS ABAAETCA
NPUHLUNUENBHO HOBSA BOSMOXHOCTD PERCHUR CTPITErUYeCKON 338A8Yu
ONCTDPOR OGHOBNAEMOCTY MOPSABHO yCTSDEEuel annapsTypw B 0GOpOH-

HOJ TexXHUKe.

¢+ HAYYHO-IIPOUSBOACT BERHNW KOMIIEKC - HOBAR OPl'a-
A SAKAHUR CBYG M AMNAPATyE A IX OGHOBE

KOMINEKCHEA SBTOMOTH3AUMA Pa3paOOTKM ¥ NPOU3BOACTES,TpE-
GyA YHUKSNBHOPO HE ASHHOM 3TEME BHUKUCIWUTENBHOTO ¥ TEXHOAOrMYEC-
KOPO OOOPYAOBAHUH, 8 TOKXE BHCOKOKBANUQUIMPOBAHHNX KB8/POB Pas-
P30OTYMKOB, NPEANONSrseT OTHOCUTENABHO BHCOKMA yPOBEHB KENUTANO-
BROXEHUN B TEeyeHWe KOPOTKOrC OTPE3xd BpeMeHd. [l03TOMy H3 nep-
BOM STENE NEPEOCHIMEHUEe MHOPHX 33BOAOB TSKUM OOODYAOBBHUEM HE
NPEACTOBARETCH, N0 HOEEMYy MHEHMO, BO3MOXHHM ¥ BMECTE C TEM He-
00XOAUMEM, CUWT8H, YTO KONAEKTHE JIEHUHIPBACKOrO KOHCTPYKTOPCKO=-
ro bBuopo HAU "l03uTpOH" ABAAETCA OAHUM W3 HuuOONEE NOATOTOBACH-
HEX ¥ OONSCTH MUKPOONEHTPOHWKM, SBTOMGTUISUUK NMPOCKTHUPOBIHUA o
CHCTEM YNP3BNEHMA B conoxynﬁocru W Xenss Houoonee 3QYEKTHUBHO WC-
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NOAb30OBATH HAWW Culn Anfi OCECMEYEHUs HBYYHO-TEXHUYECKOTO Npo-
rpeccs, M NpPEANSraeM Pesnu30BsTh b JKB KOMNUEKCHYO 8BTOMSTU-
38040 Pa3pabOTK¥ ¥ NPOUSBOACTBO UDWC u aNNapaTyph H8 WX OCHOLE,

PeanusolMA 3TOr0 NMPEANOXEHUA B KPOTUYsANME CPOKH ¥ CHelld-
(puKd CO3AsHWA 3skasuwx CBUC Tpebyer HOBOM (OpMM Opranussuuu
padoT, 3skanuspueHCA B OPréHUYECKOM CHUAHWM PB3PEOOTKY ¥ NMPOU3-
BOZCTBS H8 OJ/IHON NpEANPWATHM, BuNoOnHAwueM ¢ynxkuuu HUM u 3sBozs
O/\HOBPENEHHO ,

Hay4YHO-NpPOK3BOACTBE HHHI KOMIJIEKC TUKOTO TUNa ACKXEH 00eC-
NEUUTD NPUHATUE U EHNONHEHWE B38K830B H3 NPOEKTUPOBBHUA, BHNYCK
KONNJEKTS AOKYMEHTSUWM ¥ MBIOTOBJICHUE ONHTHWX napTuit CBAC Ha
OCHOBE 0330:0{ TEXHONOTWM, umewuelicA HO pAZe CepuliHNX 33BOZOB.

H8yYHO-NPOUBBOACTBEHHN) KOMNNEKC AONKXEH BKIANYSGTH B CEOH
Hilll, LEHTD MUWWHHOPO NMPOEKTUPOBSHUA ¥ ONHTHHYU 38BOA, Caeayer
OTMETUTH, YTO LEHTDP MOWUHHOIO MPOEKTUPOBAHUA (EKTUYECKM NpeA-
CTGENAET COOO{ NpOUSBOACTBO HOBOIO TUNs,NPOAyKUUEH KOTODOrO fB-
IAETCH MOTEMOTUYECKOE OCECMEYEHUEe C BHXOAOM HE TEXHOJOTUYECKOE
OGOPYAOB3HUE OMHTHOIO ¥ CepuliEX 33BONOB. H8yYHO-NPOU3BOACTBEH-
HHI KOMMJIEKC AOKx€H OHTB TECHO CBf38H C BY3'0M, peuwss 338y
MOATOTOBKU CMNELHBNUCTOB B 3T0W HOBOJ OON3CTM ¥ UCMONB3YA ULEHTP
MBWVHHOTO MPOEKTUPOBBHUA B KSYECTBE, BHAJOTUYHOM WHUPOKO 33POX-
Asonuuca B CllA mporpaumupynuun Qupuou,

M CYUT3EM, YTO HIYYHO-NPOUSBOACHBEHHHN KOMUNEKC AONXEH
YAOBNETBOPATD HYXAN HECKOABKWUX NPEANDUATHUN PAA3 MWHUCTEDCTB,
UZHOBPEMEHHO, B LENAX PSCNPOCTPIHEHUA MEPeAOBOTO HBYUHO-TEXHU-
YECKOTO ONHT3 ¥ pacuuvpenus oOnscTelk npuuenedus CBUC, 8 Takxe

YUUTHBSA OrPOHUYECHHHE BOSMOXHOCTHU HOYUYHO-NPOU3BOACTEEHHOrO KOMM-
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J1exCcs, HEOOXOAMMO PEBMTH H8 BTOPOM 23Tane NpoGaAeMy YBEAUYEHUR
NMOMHOCTE! H8K MEWXHHOrO NPOEKTHUPOBBHUA, TS8K W NMPOU3IBOACTEBAE.
[locxonbky nepepacnpeaenciue poneil 2NeKTPOHHON ¥ PBAUOINEK-
TPOHHOR NPOMHENEHHOCTH CTANO ChepEUBUMNCH (BKTOM ¥ ZAsnbHelmull
Nepexoa 8NNspsTYPHHX W CUCTEMHNX DP83p80OTOK B Cdepy 2NEKTPOHHON
NPOMHUNIEHHOCTY ABJIRETCA OODEKTUBHO HEU3OEXHHM NpouecCOoM, NpeA-
CTOBNRETCH CBOCBPEMEHHHM DEMUTH YK338HHYO npolneMmy nyren nepe-
opuenTauuM paas HUM ¥ 35B0OA0B OOOPOHHHX MUHUCTEPCTB C BO3NOXE-
HUEM H8 HUX COOTBETCTBYOHUX 3848Y NO Pa3paCOTKE ¥ NPOUSBOACTBY
CBiC u annepaTyps Ha X OCHOBE,. [Ip¥ OTOM 38 MUHUCTEpPCTBSMH, B
KOTODHE D8HEE BXOAUNYM 3TW NPEANDPUATHA, AONXHN ONTD 38KPENNEHH
38A84M NO KOMIJNECKCUPOBSHUD CHUCTEM HY 083€ CTSHBAUPTHHX KOHCTPYK-

TAEHO-TEXHONAOIKYECKUX pemeruit,
HokoHen, H8 T peT hbe M 3 T8N € HEOOXOAUMO OyAeT

PewuTs: 33484y M3CCOBOrO BHEADEHMA OBTOMITAIUPOBOHHNX METOAOB
pa3padoTkyu # npou3eoAcTs8 CBIC H3 BCEX NPEANPUATUAX, Pa3paGaTH-
BEORUX DSAMOINEKTPOHHNE W YNPSBAADWME CHUCTEMH, NpUCOpH, CpeAcT-
B3 SBTOMBTU33LUY ¥ ADPYryD 3NMN3P3TYPY.

[IpeACTaENACTCR UENeCOOOPE3HNN OProHK30B8TH HOYYHO-NPOU3-
BOLCTEEHHHN xOMNJNEKC B JIEHUHIPSAE - BEAYMEM HBYYHO- TEXHUYECKOM
UEHTPE CTPUHH, MMENUEM HEAOCTSTOYHO COBNIGHCHUPOBSHHOE COOTHOmE-
HUE MEXAY UHXEHEDHO-TEXHWYECKUMU DSCOTHUKOMHM ¥ PuCOYUMM.

JTO NpPEANOXEHWE OCHOBNBSETCA HY TOM, YTO PpPYyNnosoil Xapax-
TEP Npou3BOACTB8 LBAC ¥ BHCOK#E YPOBEHD ¢I0 3BTOMITH33UUM O0EC-
NEeYUBSNT PEKOPAHYO NPOU3BOAUTENBHOCTE TPYAS, 8, CAEAOBSTENBHO,
CPOBHUTENBHO H € BH CO K YN® YUCAEHHOCTDI pa-
6 0OYuX npu npeoonsnsomed YUCACHHOCTH WHXEHEPHO-TEXHUYECKUX
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paGOTHUKOB, HEMOCPEACTBEHHO BHIYCKIOUUX CneuuduyecKyw NPOAYK-

UMO B UEHTPE MBUUHHOrO NPOEKTHPOBSHUA.
3. NPEINOKERUA NO PEANUSALUMA NPOIPAMMbY

B CBA3W C BHUEHINOXEHHHM CUUTIEM HEOOXOAWMHM BHNYCK [10-
cranosnenun LUK KICC u CM CCCP o npeoGpasoBsHuu JIKE B HayuHO-
npouspoAcTBennui kounnekc HIO "103uTPOH" B YKS38HHOM BHWE CO-
CT8BE ¥ C ONpeAeNeHHHMU BHEE 33R340Md.

C uensp obecneyeHun ONEPEexsvmero pPI3BUTHA OTEYECTBEHHOMN
POAUODNEXTPOHUKY HEOOXOAUMO OCYCJOBUTH OCHOWEHME HBYYHO~NPOU3-
BOJICTBEHHOT'O KOMIJIEKCS COBPEMEHHHM WMIOPTHHM TEXHONOIUYCCKUM
OGODPYAOBSHUEN C MOCNEAYORMM TOYHHM BOCHpPOM3BEAEHUEM €ro Ha Co-
OTBETCTBYDHUX NpeAnpuATHAX MOIl ZANA OCHOMEHUA CEepuliHNX S38BOAOB.

Taxoil nyTh NPEACTIBAAETCA B HUCTORAWEE BPEMA €AUBCTBEHHO
BO3MOXHNY NyTeM, O6ECneyuBINMUM OAHOBPEMEHHO MUPOBOH ypOBEHD
TEXHMKO~3KOHOMUYECKUX napaneTpos CBIC ¥ npeeMCTBEHHOCTH pa3ps-
GorgrHOi B JIKD TEXHONOr¥M Npu nepeAsye €€ Ha cepuiinne 35 BOAM.

{ coxanenuo, SBM BECM-6 - ueHTpanbHHI NPONECCODP KOMMNEK=-
C3 &BTOMaTM38UUM pa3patoTku CBIC He yrOoMNNEKTOB8HS, 3 OTEYECT-
BEHHBA DPOAUONPOMHUNEHHOCTH He BunyckseT nepudepuilioro oGopyno-
BuHuA C TpeOyeumuMu ANA KOMINEKCS nopsuerpamu. [loaTOMy Ana ero
KOMIJNCKTSUMY HEOOXOAUMO NPUOOPETEHUE DAAS EAUHMI UMIOPTHOIO
nepudepuitioro 060pyaoBanun (Henpusmep, NEMATH H8 AUCKSX (upMH

, KOOPAWHSTOrDPadH (upu U T.A.),

HoxOHEl, CYUT3EM HEOOXOAMMHN PE3KO YCKOPWTH CTPOUTENBCTEO
lI-0f ouepean N30OPSTOPHO-NPOUSBOACTBEHHOrO kopnyca JKB u oGec-
NEYWTh CTPOUTECABCTBO CEPUHHOrO 33BOAS ANA MBCCOBOrO NPOUSEOA-
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cTBa UBUC Ha Teppuropuu, npuneruwnueidl x nanomaare JKb.

Peanussuua yka3auHux smeponpusTuif B 1972-1974 r.r. nOIBOAXT
B 1973 roay 38nyCTuUTH KOMMIEKC 3BTOMuTH33U4KW pa3paloTxku UBIC ¢
nponyckHoft cnoco6HocTHo A0 150-200 Tunor CBUC B roa, 3 B 1975
IFOAly HBNSAUTH MACCOBROE npouzrOACTBO LbBIU Ha cepuiinom 38BOZE C
BunyckoM nopazks [0 wmnu.CbIU B rom, uT0 B mepecueTe Ha8 CTENEHD
WHTETPalluK CePHUiiHO BHMYCKBUMNX B HSCTOANEE BPEeMA MHTEIDANBHHX

cxem cocTaBur S00 MmaH,.-1 MIDA. MHTErPEJBHHX CXEM B I'OA.

TJABHHI KOHCTPYKTOP JIKB
A.T.H., npodeccop

¢ .CTAPOC
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DOCUMENT VIII

This is an extensive essay about the creation history of the Soviet “Silicon Valley” in
Zelenograd. It was written by Professor Efimov, son of General Efimov who replaced
Staros on the post of Chief Engineer in the Zelenograd Centre.

In 2013 Zelenograd celebrated its 50-th anniversary. But let us see how it all began.

Going back to the year 1957 when very interesting events occurred.

Early in the morning a motorcade of black cars was whirling away at full speed
from Moscow in the direction of the province. In the biggest automobile the Premier of
the Soviet Union N.S. Khrushchev and the Defence Secretary D.F. Ustinov are sitting.
In one of the cars Valentin Efimov — very young at that time — was sitting as well. He is
the author of these reminiscences. It was Khrushchev himself who gave his permission
for the young man to take part in this expedition. They are driving to a place where

they are to select the site of the future Soviet Silicon Valley.

We should pay the greatest respect to A.l. Shokin who not only managed to
follow the latest developments in electronic technology but also very diplomatically
succeeded in attracting N.S. Khrushchev’s attention. It was he who organized the
meeting on May 4, 1962 in the Leningrad Design Bureau-2. It was at that bureau that
the Director F.G. Staros and J.V. Berg demonstrated the advantages of minimising
electronic equipment and components based on the new sience -
MICROELECTRONICS

It was practically at that meeting that F.G. Staros was entrusted with writing an
explanatory memorandum concerning the production of the new integrated
components and organisation of cooperation between different spheres of global

industry.

The main thing in this essay is the fact that both father and son have always
considered Filipp Staros to be the creator of Zelenograd. General Efimov has
performed his duty of scientist and officer with dignity.
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Two more DOCUMENTS — IX and X have been sent to us a

couple of days before we completed the work on the disk. We couldn’t ignore these
materials and have decided to include them into the “Red Folder.” These papers hadn’t
spent many years in the entrails of an old sofa, as some of the other documents did,
they were kept in a usual manner in metal safes of the personal department and in the

structures of the Ministry of “very internal affairs” (KGB).

Document IX deals with F.G. Staros being granted Soviet citizenship. It is
regrettable to recall that by that time ten years had already elapsed since he, as well as
J. Berg, had been forfeited their American citizenship, and all these years our idol, F.

Staros, had been “an individual without citizenship”.
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Document X is F.G. Staros’s application requesting “a permission to leave his
job due to his passing on to another job”. The application was signed on the same day
— January 7, 1974 — by the new CEO of the Design Bureau, on that very day we
witnessed the end of the most striking page of our biographies , the biographies of the
people who many years later are still called “the guys from Staros’s team” or by the

jocular nickname “Starosyats” (meaning “little Staroses™).

And while even one of the “Starosyats” is alive, the
memory of our teacher will be alive as well.
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