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Oral History of Alexander Shokin

Alexander Shokin, May 17, 2012

[Editor’s Note: Dr. Yury R. Nosov, who was also interviewd for the Russian Semiconductor Pioneers
Oral History Series by the Computer History Museum, was present during this interview.]

Rosemary Remacle: Good afternoon, | am Rosemary Remacle, and | am with the Computer History
Museum, and we are here to interview <coughs>, excuse me, to interview Dr. Shokin. So, Dr. Shokin,
would you, please, introduce yourself, give me a little be about your background, where you were born,
your parents. Oh! First of all, tell U.S. , what you do today, what is your title, your responsibility, and then
a little bit of your background.

Alexander Shokin: Ok. | was... Nowadays, | am only the the First Vice President of Academy of
Engineering named after Mr. Aleksandr Mikhailovich Prokhorov, that’s his face here <pointing to a pin on
his lapel>. | was elected, approximately in 1991... | don’t remember exactly the date, | was one of the
founders of this Academy in 1991.

Remacle: So, twenty...

Shokin: Yes, twenty years. We got anniversary last autumn. Twenty years of Academy and also ninety-
five years from the birthday of Mr. Prokhorov. He was born in Australia, maybe you don’t know.
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Remacle: |did not know that.

Shokin: He was born in Australia. | knew him; | became a Doctor in his Institute, not in his... Kak 310,
«COBETY, «YYEHbIN»?

INTERPRETER: Scientific Board

Shokin: Not his scientific board, it was the scientific board of Mr. Osika .... You don’t know ....

Rosemary: No.

Shokin: It doesn’t matter.

Remacle: You can fill it in when you do the editing of the interview.

Shokin: Yes. So, | am a Doctor from 1988. And | became a Doctor after my farther died. He died before
this, also in 1988, but a little bit earlier.

Remacle: So, he just missed...

Shokin: Yes, he just missed, although he wanted it very much and waited for it, but he missed it. | was
born in 1947 in Moscow. | am the second son; | also have a sister, who is six years older than me. Our
family was not very U.S. ual.

Remacle: Talk about what was unusual in your family?

Shokin: Those days when | was born my father was not so big as his latest levels, but he was... Tak,
«3amecTtuTens npeacenatensa»? Vice?

INTERPRETER: Wnu deputy chairman, Vice Chairman.

Shokin: Deputy Chairman of the State Committee on Radiolocations. And in 1949 he became a Deputy
Minister in the Ministry of Industry on Communication Equipment... Cpegcrtea cBA3n?

INTERPRETER: Communications equipment.
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Shokin: Communications Equipment. That's what he was those days. And, as Mr. Nosov told you, in
1961 he became the Chairman of the State Committee on Electronic Techniques. This committee was
founded because of need. Semiconductors were waiting to come to life.

Remacle: To come to life.

Shokin: They came to life. But radio lamps were also needed those days, still.

Remacle: And what were semiconductors in radio lamps needed for in early 1960s?

Shokin: First of all, of course, the main aim was military—Radiolocations, radiolocation for aviation, then
for anti-aircraft rockets, etc. A lot of. And he, from 1943, dealt with all these techniques. And he was, by
his education, a technologist.

Remacle: So, he had been educated as a technologist?

Shokin: Yes.

Remacle: A physicist or an electrical engineer, or...

Shokin: As a technologist...

Remacle: Just a technologist.

Shokin: ...on mechanical works, mechanical working of metals. He graduated from... BaymaHckuit
NMHCTUTYT [Baumansky University, Moscow]...do you know [of it]?

Remacle: Yes, I've heard of it. Dr. Alferov talked about it.

Shokin: ...in 1934. And then became an engineer at a new plant, the plant of Precision Electro
Mechanics.

Remacle: And this is in what timeframe?
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Shokin: From 1934 until 1938 he growed rather fast. And this was the newest plant just finished in
construction. And the production they produced was fire directors for anti-aircraft guns and systems for
location of flying aircrafts by acoustic. Then also the fire directors for ships, etc. And when it became clear
that radiolocation whould be U.S. ed for these purposes he was as, maybe, one of the most competitive
specialists. Was... kak «HasHa4eH»-T0? There was a council on radiolocation founded in 1943...

Remacle: This is still during World War 11?7

Shokin: Yes. He became the Chief of the Industry department of this council. And after the war, in 1946,
there was a big... «[locTaHoBneHne» kak byaet?

INTERPRETER: Decree.

Shokin: Decree.

Remacle: If you would be more comfortable in Russian, that’s ok too.

Shokin: As you want.

Remacle: No, it's up to you; you're the one telling the story, so it's your choice.

Shokin: Ok. So that was his biography. The early biography. And in 1961 he became the Minister, the
Chairman of the State Committee on Electronic Techniques. The plants weren’t, as Mr. Nosov told U.S. ,
the plants were not under [the] direction of this committee. No.

Remacle: So, he had a very powerful position.

Shokin: And in 1965 he got under his rule all research institutes, design bureaus, and also the plants.

Remacle: And these all were for semiconductor design research?

Shokin: The semiconductors—yes, of course, also, but it was only one of the departments.

Remacle: There were semiconductors and other departments under him.
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Shokin: Also the radio lamps, of course, resistors, condensators, etc.

Remacle: Lasers?

Shokin: And the lasers, too. The lasers also became... The lasers were divided between three state
committees. The semiconductor and gas lasers went under competention of Electronic Techniques, solid
state lasers—under Committee of Weapon... o6opoHHon npombiuneHHocTn?... Defense Industry,
Defense Technique.

Remacle: That's ok. There were those three categories of lasers, certainly.

INTERPRETER: Can we stop for 5 minutes?

Remacle: Yes.

<Break in recording>

Shokin: Hy, B obwieM, cmoTpuTe...

Remacle: Back to talking about your farther being on the Committee of the Electronics Techniques.

Shokin: So, he became the Minister, from the beginning of the chairing of this Committee until his going
to pension, almost twenty-five [years] he was the head of this industry, electronic industry.

Remacle: How did that affect your family’s life—socially, academically, and so forth—to have a father
who was so prominent?

Shokin: Of course, those days we had not such difference as for today.

Remacle: This was still Communists.

Shokin: Of course, he was a Communist. Of course, we lived much better than many of others, but this
difference was not so...

Remacle: Dramatic?
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Shokin: ...dramatic as today.

Remacle: You were not oligarchs?

Shokin: No, no, no. Though we can consider him and his industry as the greatest concern, maybe the
greatest in the world [in electronics]. He thought so.

Remacle: Did he share stories with you? About people he worked with? People in the government, like
Dr. Alferov?

Shokin: Dr. Alferov is also known to me, maybe better than he knew him. He, of course, sometimes told
stories. For example, when the rockets were launching a lot, when... Celivac s ckaxy no-pyccku. OH 6bin
YreH KOMUCCUM NO NETHBIM UCTIbITAHUSIM BOT 3TOW 3HAMEHUTON pakeTbl P-7.

INTERPRETER: He was a member of the commission that was testing this famous rocket called R-7. P-
7?

Shokin: [a, P-7.

INTERPRETER: Yes, R-7.

Shokin: Hy, Boctok OHa, kOHe4YHO, Obinia cHavyana BOeHHas, a MOTOM Hadanuck nonetol Ha Mapc, Ha
BeHepy, Ha JlyHy.’

INTERPRETER: Initially it was built with the military in head, but then it started flying to Mars, to Venus,
to the Moon.

Shokin: Kak 4neH aTor KOMUCCUK, OH KaXKObIN pa3 e3aun Ha 3TW 3anyCcku, NOTOMY YTO OHM LOTKHbI
ObInNM onNpeaenuTb — ycnex, Heycnex, noYemMy oTkas 1 Tak ganee.

INTERPRETER: As a member of this commission he had to attend every launch of these rockets,
because it was up to this commission to decide whether or not it was a success, and if not — say what
was the reason for the failure.

lp7- pakeTa, KOTOpOoW Obin 3anyLUeH NepBbli UCKYCCTBEHHBIN cnyTHUK 3emnu B 1957 r, 3anyLleH nepBsbi
KOCMOHaBT MarapuH B 1961 r... MpumMeHsieTcs onsa 3anycka KOCMUYecKknx kopabnen o cux nop.
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Shokin: HeCMOTpﬂ Ha CBOM BbICOKME AOJMKHOCTU, BCE YNIEHbLI 3TOW KOMUCCUM OTBEYanu 3a peweHne
TEeXHNYECKNX BOMNPOCOB.

INTERPRETER: In spite of the high positions the members of this commission were responsible for the
technical part.

Shokin: W BOT oguH 13 TakMx 3anyCcKOB 3aKOHYMICS TEM, YTO pakeTa He noLuna, y Hee oTBanuncs
bokoBoW yckopuTernb, 6okoBon asuratens. M paketa nowna BOonb 3eMnu, 1 ABuraTenb nowen BAosb
3emnu. W nowen kak pa3 Ha HuX. OHM CTOANM BMEeCTe € TorgaluHum npesvaeHtoMm Akagemum Hayk,
Kengbiwem.

INTERPRETER: One of the launches ended in the side engine accelerating, falling off the rocket, so the
rocket started going horizontally, as well as this engine. They were standing there with Mr. Keldysh. And
they saw this engine approach them, in fact.

Shokin: OH 3TO pacckasan nocre Toro kak, OykBanbHO Yepes ABe Hegenu, npousoLuna katactpoda
OpYyron 3HameHuTom pakeTbl P-16 KoHCTpykTOpa AHrens, korga nornd mapwan HegenuH,
rMaBHOKOMaHAOYIOLWMI pakeTHbIMU BOMCKaMK, BOMCKaMU CTpaTerMyeckoro HasHayeHus. Tam xe, B Tex xe
Kpasix.

INTERPRETER: He told me only two weeks after another incident occurred. There was a failure of the
rocket R-16 designed by Yangel, it was then when Marshal Nedelin perished, and he was the head of our
strategic rocket arms. Commander in Chief.

Shokin: A lot of people...

Remacle: He died from a rocket blowing up?

Shokin: Yes. []a, Bce TONNNBO BbITEKNO, OHO CaMOBO3ropatoLLIEECs], U BCE Cropersio.

INTERPRETER: Yes, because all of the fuel had come out, it ignited and started...

Shokin: JanH 13 xopoLumx Konner Moero oTLa, C KOTOPbIM OHW BMEeCTe 3aHUManucb 3TUMK 3anyckamu,
Takon 6bin MpuwunH JleB Apxmnoud, oH 6bin 3am. npeacenatens Komuteta 000pOHHON TEXHUKK. EMy, 4
TYT HEAABHO C YOUBIMEHUEM Y3Harl, eLLE U COpoKa eLle He BbINio — OH TOXE MOSYYNI CUIbHBIE OO 1

ymep.
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INTERPRETER: One of my dad’s best colleagues—Deputy Chairman of the Committee for Defense
Equipment, Mr. Grishin Lev Archipovitch, also died there because of the severe burns that he received
during the incident. He was only forty years old.

Shokin: 3710 Bce ObINo TOrga CoBEpLUEHHO CEKPeTHO. B rasetax coobwmnum, yto mapwan HegenvH
normb B aBnakaractpode.

INTERPRETER: Of course, it was a big secret back then, so the newspapers printed a story according to
which Marshal Nedelin died in a car crash.

Shokin: AswnakaTtactpode

INTERPRETER: A, aBua? Sorry, in an air crash.

Remacle: Well, it WAS an air crash.

Shokin: Ho Tem He meHee OH pacckasan aTo npo cebsi. OH pacckasan, Bo-nepBbIX, kak nornd HepenuH,
npousoLusia BOT 3Ta BCs KatacTpoda, U NOTOM pacckasar, YTo Y Hero caMoro ObiST MOXOXUIA Criyyan, HO
3TO MPOMCXOAMNO Ha pasHbIX nnoLwaakax. M Ha ux nnowaake nocne Takoro criyyasl OoHu ctapanmcb
cTanu BO BpeMs 3amnyCKOB yXOAUTb B OyHKep.

INTERPRETER: Indeed, he told U.S. this story after it had happened; he told U.S. the truth about
Nedelin’s death. And he has also told U.S. to a similar story which I've just told you about. And their
launch pads were located in different places, so after this incident they started to hide themselves in
bunkers at the launch pad.

Shokin: A Tam BOT He cTanmu npATaTbCA, HO OHMN O4Y€Hb TOPOMNUITUCL. 910 A paccKkasan K TOMy, 4TO OH
HEeKOoTopble BeLln, HeCMOTpPA Ha BCHO CEKPETHOCTb, pacCKa3bliBarsl.

INTERPRETER: And | told you about that because he, despite all the secrecy surrounding these matters,
actually managed to tell U.S. some of them.

Remacle: Did you have a sense of being privileged by knowing these kinds of things? Did you realize
others children’s fathers didn’t come home and tell stories like this?
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Shokin: Of course, maybe, | understood this, but I... Ho g Hukorga He knuuncs, u, rnasHoe, 4YTo A 3TO
HMKOrAa HUKOMY He nepeckasbiBan.

INTERPRETER: At least, | never boasted about it, | never paraded it, and | never retold these stories to
anyone.

Remacle: Let's go back. When did you start to get interested in science? Was it just because technology,
because of your father’s influence, or was there some other influence in your life that made you be
interested in science?

Shokin: £ 6bl He ckasan, 4YTo OblfT 0O4EHb 3aMHTEPECOBaH B Hayke. Monm geTckum yBriedeHnem 6bin
dnoT, kopabnu. A xoTen, BoobLLe-TO, NOCTynaTh B kopabnecTponTenbHbI UHCTUTYT, ECNX NOCTyNaThb.
Ho 370 B JleHuHrpage, aTo ganeko, B o6LemM, MeHs1 He 04eHb nycTunn. MNMoatomy s yunncs B MOCKOBCKOM
locynapcTBeHHOM YHMBepcUTeTEe Ha (PM3ndeckoM hakynbTeTe.

INTERPRETER: You know, science wasn’t my first dream, in fact, | didn’t dream that much of becoming
[a] scientist. [At] that time | was obsessed with the fleet, with the Navy, so | actually wanted to enter
shipbuilding academy in Leningrad. But it was far away from home, so they didn’t let me go.

Remacle: You parents didn’t let you?

Shokin: Yes. So | entered the Moscow State University and started studying at the physics department.

Remacle: How did you choose physics or was it chosen for you?

Shokin: It was chosen.

Remacle: By your parents....

Shokin: By my father. / oH e BbIOpan MHe cneumanbHOCTb — B flasepax.

INTERPRETER: He also chose the major for me, | specialized in lasers.

Shokin: Korga Ha TpeTbeM Kypce Lo pacnpegenenne, oOH NoCMOTPEN CO CBOEro YPOBHSA MOHMMaHMS
BbICOKOr0, 4TO OyAeT Bnepean, 1 peLuunsn, 4To BNepeam, Bce-Taku, byaet apa nasepos. M pewwmnn, 4To 1
OOIMKEH cTaTb crneumannucTom B 06nactu nasepos.
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INTERPRETER: When | was at my third year we were splitted and divided into groups by specialties, by
majors and he assessed the situation having his knowledge to him, so he thought of the future ways for
science to develop, so he decided that laser technology was the promising one, so to say, that's why he
decided that | should study lasers.

Shokin: A yuunca Ha kacdegpe Xoxnosa. Xoxmnos Pam BUKTOpOBUY, M3BECTHbIN Y4eHbI B 0O6nacTu
HENMHENHON ONTUKN, OOMNH U3 ee OTLIOB.

INTERPRETER: | studied at the chair of Rem Hohlov, he’s one [of the] founding fathers of nonlinear
optics [NLO].

Shokin: W 9 Ha TpeTbeM Kypce Korfa pacnpenenurics, a yxe ¢ 4-ro 4 crtan xoguTb Ha NpeaavniioMHyto
NPaKTUKy Ha NpeanpuaTne, KOTopoe cerogHs Toxe Hoco BcnomuHan. OHo HasbiBanock HAN
MpnbopocTpoeHus, NasepHbIn UHCTUTYT, KOTOPLIN, A0 CUX NMOP CYLLECTBYET nog HasaHvem «[lomntocy.

INTERPRETER: During my fourth year | started taking internships at enterprises. Mr. Nosov said a
couple of words about this firm today. | took my practice at the research institute called Equipment
Construction Research Institute; right now it is called Polus.

Remacle: Polus?

Shokin: Polus.

Shokin: Kotopbii Focaen 3anpetuan.

INTERPRETER: Department of State actually banned this

Remacle: Why? And when? When and why?

Shokin: [a Heckonbko neT Ha3ag, MmoxeT, neT 8-10 Hazag. OHu genaroT O4YeHb XOPOLLME BELLM, B
YaCTHOCTU — NasepHble rmpockonsbl. [o-Moemy, Tonbko 3 UpMbI B MMpe MOryT AenaTb Na3epHble
rMPOCKOMbI, BOT TaM KX genatoT. Hy 1 BOT, kakMe-To Tam caHKuuu, To nu ¢ MipaHoMm, To nu eLle ¢ Yem-To,
CAenanu HexernaTenbHbIM TOProBaTtb C 3TUM MHCTUTYOM AN 3anagHbIX CTpaH.

INTERPRETER: This happened about eight or ten years ago, and the reason was they were doing some
good stuff. | think, they’re one of the three companies in the world that manufacture laser gyroscopes,
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and apparently some restrictions were applied by the United States, some sanctions because of their
trade relationships with Iran or some other country, and so this is how...

Nosov: Iragq, maybe, those days.

Remacle: Yes. Ten years ago it would be about Iraq. So, was it U.S. State Department then?

Shokin: U.S. State Department, not Russian.

Remacle: Those bad guys. So, when you graduated, what did you do then, where did you go first?

Shokin: So | went to this institute. A 3aHnmancs paspaboTkor nasepos.

INTERPRETER: I've been developing lasers.

Shokin: TeeppoTenbHble nasepsl. Solid state... noHHbIE KpycTannel — ion crystals. First, Rubin, Ruby,
then YAG- continious wave YAG laser, and that's my speciality.

Remacle: | was having my eyes worked on, and it was a YAG laser, just before | came on this trip. It was
the first time | ever heard of a YAG laser.

Shokin: Hy BOT oHM TOorga nosiBUNUCK. .. {1 MHOro Yem [0 3TOro 3aHuMarcs, a noToM s cTan 3aHMMaTbCs
y>Ke HEMOCPEACTBEHHO KakK rMaBHbIA pa3paboTymk, Kak rnaBHbIA KOHCTPYKTOP, Na3epa Ha antomo-
NTTpueBoM rpaHaTe, YAG, 4ns yCTaHOBKM CKpanbnpoBaHUSA NONyNpOBOAHMKOBLIX MAACTUH. ATO Obin
1975-1 rog.

INTERPRETER: Yes, that's what | did, | did also other things, and then | became a chief designer in
charge of this YAG laser and then | started developing a scribing unit for semiconductor wafers. It was
back in 1975.

Remacle: And how did that happen? How did you go from working in computer research to applied,
semiconductor laser? Scribing semiconductors with the laser?

Shokin: Takue paboTbl yke Benucb. Toraa 310 6bi510 MMPOBOE TEYEHME, MOTOMY YTO TOSLUMHA NAACTUH
yBENUYMIach, U ckpanbumpoBaHne arnmMasom yxe bbino HeadbdekTUBHO. [AnaMeTp yBenmuuncs oo 76 mm,
3 gronma, TonwmHa yeenvumnace. MNpu pasgeneHny NnacTvH Ha YUMbl UX CHavyana ckpanbupytoTt, a
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noTom nomatoT. BoT anmasHbIin pesel, yxe He yA0BNeTBOPSN Ans Takoi NIoMku, 6bin Gonbluoi 6pak. Uy
Hac TOXe B 9TO BPeMsi MPOMBILLMIEHHOCTb CTana nepexoanTb Ha 76-u MUNNMMETPOBbIE NINAaCTUHDI.

INTERPRETER: Such works were underway. [At] that time [it] was a world trend, and as the thickness of
wafers increased the diamond scribing became inefficient. The wafer diameter was 76 mm, which is 3
inches, so using diamond scribers was inefficient, because it produced a lot of defects. And we started
transitioning to 76 mm wafers as well.

Shokin: Bbino n3BecTHo...

Remacle: When did you... What was the time frame when you were transitioning to the 76 mm wafers?

Shokin: Approximately this time, 75-76. Of course, the 40 mm diameter wafers also were long time in
use, but such plants as Micron, where you will go tomorrow, of course used 3 in.

Remacle: Can you talk about Zelenograd through your father’s eyes a little bit? And then, what its role
was, what its role has become? We just would be very interested, | particularly, before | go there, as
much as you can tell me about Zelenograd.

Shokin: 3eneHorpag... Hy BoT, tOpuin PomaHoBMY KOe-4TO pacckasbiBan — TaM AOBOJIbHO CIIOXHas
NCTOPMS BCETO €ro BO3HUKHOBEHUS, U OHA 40 CUX Nop... [0 CMX NOp AOKYMEHTbI 3aKpbITbl, OCHOBHOE
noctaHoBneHve Hawero CoBeta MUHMCTPOB, NO KOTOPOMY TaM 06pPa30BbIBANCsSt HAYYHbIA LEHTP, U 3TO
oTXo4uno K ToraawHeMy KoMuteTy No 9NeKTPOHHOW TEXHUKE — OHO HEe OnybIMKOBaHoO.

INTERPRETER: Speaking about Zelenograd, Dr. Nosov has already shed some light on this matter, and
| think that the story of its emergence is rather complicated, because the underlying documents for the
establishment of this place are still confidential—the decree by the Soviet of Ministers for the
establishment of the scientific center have never been published.

Remacle: Why is that?

Shokin: Cam ropog 6bin Ha4aT CTPOMTENBLCTBOM, TOXE MO NOCTAHOBIEHMIO, B 1958 1. — ropoa-cnyTHUK,
OH eLle He 6bin 3eneHorpagom. Ero xotenu coenatb kak HEKMIA NONyCnanbHbIA ParioH A58 pasrpy3ku
LEeHTpa, TaM Hayanu CTPOUTb Xunble OMa, Hy a ANs XUTenemn JOIMKHbI ObinNn CTPOUTL Kakne-To
npeanpuaTtus. MNo-moemy, Tam gormkeH 6bin 6biTb 3aBOA, NOALUMMHMKOB, YTO-TO TUMa WBEWHON dhabpuky,
BCEPbE3 HUKTO Haf, NPOMbILLIEHHOCTLIO 3TOr0 ropoAa He 3a4yMbIBariCs.
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INTERPRETER: You see, in fact the whole city started appearing in 1958, it was again following a
decree, and initially it was supposed to become a satellite town, kind of suburban community.

Remacle: Satellite to Moscow?

Shokin: Yes.

INTERPRETER: As to actually provide some additional space for people they started building houses
there and there were some plants to build, some industrial facilities, such as ball bearing plant and sawing
factory, nothing really fancy.

Remacle: Or sophisticated?

INTERPRETER: Or sophisticated.

Shokin: Oanee, muctep HocoB ynomuHan Kb-1. He named this firm Kb-1, «Anmas» HblHewHun, today’s
Almaz. OHuM Torga 3aHMMarnmcb, U yXXe YCMeLwwHo caenanm pakeTHbIE CUCTEMbI MPOTUBOBO3AYLLHON
060OpPOHBI M HAYMHANM YXe AOCTAaTOYHO YCMELWHO 3aHMMaTbCs CUCTEMON MPOTUBOPAKETHOM 0BOPOHBDI.

INTERPRETER: This design bureau, KB-1, have already proved successful designing their air defense
systems, and they were quite successful developing anti-missile systems.

Shokin: B 62-m rogy, y>xe B 62-M rogy, Tam xe, B CpegHein A3um OHM yCNeLIHO COUMKU rofoBKy
GannucTnyeckon pakeTbl, ogHy ronoBky. OHa Obina cbuta npoTnBopakeTon B 61-m roay.

INTERPRETER: In 1961, they successfully intercepted a ballistic missile warhead in Central Asia. It was
in 1961.

Shokin: Bbin npugymaH Takow cnocob, KOTOpLIN COCTOAN B CrieAyowemM — OAHOBPEMEHHO TpeMs
paanonokaTopamm U3Mepsanocb paccTosiHne 4o 6oeronoBku, korga ee 3acekanu. PacctosiHne MoxHo
paanonoKaTopom NOMEPUTL JOCTAaTOYHO TOYHO. M 3Hasa 6a3y Mexay aTMMU paanoriokatopamm MOXHO
ObINO BbIMUCIINTE TOYHBIE KOOPAMHATBI 3TON HOEroNoBKN N HABECTM HA HEE MPOTUBOPAKETY.

INTERPRETER: The way they went about it was that they installed three radio locators, and these three
radio locators would measure the distance to the warhead, their measurements were quite accurate, by
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the way, and by knowing their location it would be possible define the coordinates of this warhead for it to
be intercepted by counter-missile.

Shokin: [ns Toro, 4To6bl 3TO OCYLLECTBUTL, HYXHa Obina. ... HyXXeH Bbln LeHTpanbHbI KOMMbIOTEP,
[AOCTaTO4YHO MOLLHBIN, KOTOPbIA MOT Bbl MO M3MEPEHUIO 3TUX PACCTOSIHWI GBICTPO paccUnUTLIBaTL YrNOBbIE
KOOpAMHATLI.

INTERPRETER: They needed a powerful central computer which would be able to recalculate these
distances into angle coordinates.

Shokin: [enan aToT kOMMblOTEP YXXe ynomsiHyTbii Cepren Anekceesud Jlebenes.

INTERPRETER: And Lebedev, already mentioned today, was in charge of developing such a computer.

Shokin: W BoT B 61-m rogy oHn counm...

INTERPRETER: And in [19]61 they were successful.

Shokin: Ho paboTbl, eCTeCTBEHHO, HAYaNUCb paHbLLUE, HO 9 Tak AyMato, U Crbllian OT COTPYAHMKOB
atoro KB-1, 4To nsHayanbHo Obina naesa aToT ropog oTAaTth UM, ANs 3a4a4 3TUX CIOXKHBIX CUCTEM
NPOTMBOBO3AYLLHOM U NPOTUBOPAKETHON OBOPOHBI.

INTERPRETER: And again, this happened in 1961, but of course, the relevant works started earlier, and
think...

Remacle: The relevant works started earlier in KB-1 or someplace else?

Shokin: KB-1

INTERPRETER: This is what I think, and | also heard former KB-1 employees that initially the city, the
town was planned to be given to them so they could U.S. e it as a platform to implement their complicated
tasks related to the air defense and missile defense.

Shokin: W 3gecb 51 He cornawycb ¢ HocoBbIM, KOrga OH rOBOPUT, YTO Y HUX HE ObINIO CneunanmcToB no
MUWKPO3MEKTPOHUKe. Ha camom fene, nepsble Wwaryu B 3TOM HanpaeneHum 6binv caenaHbl MMEHHO TaMm.
Bbin Takon Konocos, 3BECTHLIN [OCTAaTOYHO YESTOBEK, HO M3BECTHbLIN B Y3KMX kpyrax. Komnocos. M Gbina
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opraHusoBaHa nepsas nabopaTopus, y HUX B KB-1, No MonekynspHoii arekTpoHuke, Tak 3To Toraa
Ha3blBasioCh.

INTERPRETER: | want to disagree with Dr. Nosov, when he said that KB-1 didn’t have any specialists in
microelectronics. In fact, this is in KB-1 where the first steps in this area have been made, first
achievements have been achieved. There was a person called Kolosov, who used to work there, well, he
is quite a famous one, and he established the first laboratory on molecular electronics—it was called this
way back then.

Shokin: ToTtom oH cTan obpalaTtbcs k cneumManncTam, Ho CneumnanncTbl He ropenn XenaHnem
3aHMMaTbCS 3TUM HEMOHATHLIM Aenom. beina npoeegeHa nepBas KOHepeHLUMa No — Hy, Torga 3To
Ha3blBaNocb MUKPOMUHMATIOPM3aLUNs, U, Toraa e 3To Obifo, no-Moemy, 3numon 61 roga — ckopee Bcero
3uma ¢ 60-ro Ha 61-rog, B JleHMHrpage Gbina npoBeaeHa KOHeEpPEHUUsI.

INTERPRETER: So he tried to attract some specialists, but these people weren’t very enthusiastic about
this work whatsoever. The first conference was held on what was called that time microminitiarization, it
was held in winter [19]60-61, if 'm not mistaken. It took place in Leningrad.

Shokin: [a, v oH xe...

Remacle: Who sponsored this conference in Leningrad?

Shokin: Hy, kto? MuHuctepctBo. Toraa, BepHee, [ockoMUTETHI.

INTERPRETER: State committees.

Shokin: 3T1o Torga 6bino. M BoT oTewl mon, Anekcanap VMBaHoBumd, aTo nogaep»xan. Konocos xoamn kK
Hemy — CHavana K 3aMeCcTUTESo - Y Hero Takon 6bi1, MapTiowoB,- a notom k LLoknHy nowen, n nonyynn
nogaepxky. M BOT Torga aTo BCe CTano pas3BmMBaThbCs YKe JOCTaToOvHO ObICTpo, AanbHenwmne warn. Hy a
YTO KacaeTCs pearibHOro peLleHust, korga aToT 3eneHorpag otaate nog MMHUCTEPCTBO — TaM €CTb
pasHble Bepcun. Bo3amoxkHO, Bbl cribillanu Takue dpamunun: Ctapoc un bepr, Toxe 6binm nogu.

INTERPRETER: My father was a proponent of this idea of the development in this area. Kolosov would
first try sort things out with his deputy, Mr. Martyshov, and then he started going directly to my father, Mr.
Shokin, and Shokin granted him his support. This is how the whole area started developing and
developing rather quickly. So, speaking about Zelenograd being a platform for the corresponding Ministry,
there are different versions, different takes on that and various people were involved, you might have
heard such last names as Staros and Berg.
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Remacle: Yes. I've heard [of them]. Actually, I've read a very interesting article by a Harvard Russian
history researcher about it. Can you tell me more about it, because as an American I’'m interested in the
fact that, as | understand, there were American defectors who came and helped the Soviet Union
establish, or were involved in the early years? Can you tell me from your point of view?

Shokin: O Hux? O Bepre n Ctapoce?

INTERPRETER: About Berg and Staros?

Remacle: Yes.

Shokin: TNo HekoTopbIM AaHHLIM, KOTOPbIE OHU CaMMK-TO HE OYEHb NpuM3HaBanu ( HO TeM He MeHee
CYLLEeCTBYIOT JOKYMEHTarnbHble unbMbl), OHM BO Bpems BTopon Muposon BonHbl pabotanu Ha
COBETCKYH0 pa3Beaky. TexHuveckyto. CouyBcTBoBanu CosetckoMy CoHo3y, OHU ObIIM KOMMYHUCTaMU, U
nepeaasBanu pasHble MaTepuarbl. A NOTOM, Nocne BOWHbI... [la, a Ha CBA3W OHM ObInun y N3BECTHOrO
PoseHbepra, KoTopbili K aTOMHOM NMpoGriemMe He MMen OTHOLLUEHWS], 3aTO K 3TOW MMET, K SNIEKTPOHUKE.
MoToM um npuwnock NokMHYTb CoeanHeHHble LLTaTbl, OHM nepebpanunck, pasHbiMu MYTAMMW, CHavana B
YexocnoBakuio, a NOTOM... cHavana B CoBeTckmii Coto3, MOTOM B YexocrnoBakuto, MOTOM BEPHYIUCH , MO-
mMoemy B 55-m rogy, B CoseTckuin Cotos.

Remacle: Why don’t we stop and let you translate and then...

INTERPRETER: Well, according to some reports, we can even find it in some documentaries, they were
working for Russian technology intelligence services during the war, and they were sympathetic to the
Soviet Union, they were Communists. So, they were transferring different materials to the Soviet Union,
and their contact was Mr. Rosenberg, again, quite a famous name, and...

Remacle: In the United States he is infamous.

INTERPRETER: lNMe4anbHo ussectHo B CLUA. So, indeed in reality he was not involved in nuclar
problems, but in electronics, so, ultimately, these people had to leave the United States, they went to
USSR, then they moved to Czechoslovakia, and then, in 1955, if I'm not mistaken, they got back to the
USSR.

Shokin: Wx nuuHo 3Han Xpywes. OTkyaa, He 3Halo.

INTERPRETER: Khrushchev knew them personally, | don't know his sources.
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Shokin: W BoT oHM...

Remacle: How would Khrushchev know these two? How would he meet them or how would he know
about them?

Shokin: 3HauuT, ganee, B 61M rogy. [la, korga opraHnsoBarcsi KOMUTET, OHM paboTanu B JleHuHrpage,
Tam Oblin TOXe MHCTUTYT pagmoriokaLMoHHbIn. OHM B HEM pa3Mellannck, pabotanu. 3HaunT, 3aHMMancs
CTapoc. bepr - Tak, 6onbLue roeopun. A Ctapoc, roBopsiT, 4ENCTBUTENBHO ObiT Xxopowmnin nHxeHep. OHn
cAenanu Tak HasbiBaeMmbli «Kyb namaTu» heppuToBOA.

INTERPRETER: At the time when this committee was established, they were working in Leningrad at the
Radiolocation Institute. As far as I'm concerned, Staros did the real work, while Berg was a good talker.
They say that Staros was, in fact, a good engineer, and they came up with memory cube.

Shokin: Ferritous.

3HauunT, Ha ocHoBe 3TOoro kyba CTapoc Hayan genatb BblMUCIUTESbHYIO MalLuHy. Hackonbko s yiTan us
npecchbl, 1 BaM roBopo To, YTO caM uyuTar, oH Aenan ee ans Tynonesa, 0OAHOro U3 ero CamoseToB.

INTERPRETER: On the basis of the memory cube Staros started developing a computer device, a
computer, and as far as I’'m concerned, and | learned this from the press, he was making it for one of
Tupolev’s aircraft.

Shokin: B 59-m rogy kK HUM npuexan YctnHos Amutpuin ®eqopoBuy U Mo oTel, BMECTE C HUM. ITO Obin
591 rog, korga B 9Ty nabopaTopumio npuexanu 4OCTaTOYHO BbICOKOMOCTaBIIEHHbIE MOAN N3y4vaTb, YEM
OHW 3aHUMAIOTCS, MOTOMY YTO MHTEPEC Y BNacTer Obin AOCTAaTOYHO BbICOKMM K 3TUM JOCTWDKEHUSIM.

INTERPRETER: In 1959, Dmitri Ustinov along with my father paid a visit to their laboratory, so even such
high-ranking people as them would have to go there because our authorities were highly interested in
what was going on in the laboratory.

Shokin: A YctuHoB Torga 6bin 3amectutens MNpeacenarens Coeeta MMHUCTPOB U MNMpeacenatens
Komuccunm Mpesmgmyma CoeTta muHuctpoB CCCP no BOEHHO-NPOMBbILLIIEHHBIM BonpocaM. So it called —
very long.

INTERPRETER: Could you repeat that?
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Remacle: It's so long!

Shokin: He was the Chairman of... BIK... maybe you know this?

INTERPRETER: The Military and Industrial Commission

Remacle: OK. This is Ustinov?

Shokin: YctuHos. Hy, YcTuHos, is a very famous in our country.

Remacle: Yes. I've read about him.

Shokin: Those days... They were almost born in one year— Ustinov in 1908, and my father— in 1909.

Remacle: They were contemporaries.

Shokin: | think that they met before the War because they worked for the same purposes. Ustinov made
guns for ships, my father made fire controll [directors] for those guns. [a, n BoT 591 roa. Mpuexanu. A
korga B 61m rogy obpasoBanu KOMUTET SNIEKTPOHHON TEXHUKM, OH (OTeL) 3Ty KoMaHAy B3N k cebe B
KOMWUTET, OHUM cTanu HasbiBaTbcsA KB-2. He 3Hato, noyemy OHM cTanu Tak Ha3biBaTbCs. BO3MOXHO noTomy
YTO OHW 40 3TOro UMENN TaKoW HOMepP B CBOEM UHCTUTYTEe. OHM CTanu OTAENbHOW OpraHu3aumen
"ockommuTeTa NO SNEKTPOHHOM TexHuke, Kb-2.

INTERPRETER: So, indeed, they came there in 1959, did you say, right?

Shokin: In 1961.

INTERPRETER: Yes. In 1961 this Committee for the Electronic Equipment was established. And my
father took this team, these people into this committee and it was called KB-2, for some reason, so it was
a separate...

Remacle: And that KB-2 was in Leningrad?

Shokin: fa. It was in Leningrad. CHa4yana oHv pacnonaranucb Tam xe, rae Ao 3TOro Haxoauuce,
MOTOM B LLUKONE OKa3anucb. B koHeYHOM nTore oHn okasanuce Ha «CeeTnaHe».
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INTERPRETER: So, initially they stated at their first location, then they moved to some school-building
and finally they ended up at Svetlana structure.

Shokin: [a.

Remacle: I've been there.

Shokin: [a, Bbl Tam Obinn. LiBeToB ctan npeeMHukom Ctapoca, a Ctapoc yexan Ha JansbHuii BocTok,

nx o6veanHnnun. O6 3TOM s1 NOTOM pacckaxy. BosBpallasick K TEM rogam, OHW XXe 3aHMManmcb
CO30aHNEM 3NEKTPOHHO-BBIYNCIUTENBHON MaLLMHbI, ManorabapuTHOWM, HacTonbHOM, rpybo rosops. Toraa,
Koraa Bce 3T «Yparbl» ObliM MHOTOCTOEYHbIE, OFPOMHbIE MaLLWHbI B OTAENbHbIX 3arnax CTOsinu, OHU
nblTanncb caenaTte HaCTOMbHY MaLUVHY.

INTERPRETER: In fact, Tsvetov became Staros’s successor, because Staros had to leave for Russia’s
Far East, but | will tell you about it later. And in those years they were working on a small size, tabletop
computing machine, computer.

Shokin: Hy, oHu TexHomnoruo ncnonb3oBanu. [MaBHOE - 3TO KyD NaMaTn, a BCe OcTarnbHble MaTepuarsi
370, BCe-Taku, bonblue rubpuaHbie TexHonornn. OHM Gpanu TpaH3MCTOPbI, BbIHUMMAIM U3 KOPMyCcoB, TO
Xe camoe genanv ¢ guogamu, pasMeLlany ux Ha neyatHowm nraTe U TeM cambiM YMeEHbLUANW rabaputhbl.

INTERPRETER: The core of this technology was the memory cube, | have told you about, and other
components would be taken from transistors and diodes, they would disassemble them, take them out of
their cases and packages and place them on a board. This is how they managed to reduce size.

Shokin: BoT noaTomy , XOTsl OHU y4acTBOBanu B TOM KOH(pepeHLmMmK, 0 KoTopor s rosopun n Ctapoc Tam
aenan goknag, oguH U3 OCHOBHbIX, HO TOBOPUIT UMEHHO 06 3TOM Kybe namsTu.

INTERPRETER: They participated in this conference, this Leningrad conference, as well. Staros was, in
fact, a key-note speaker, but he was telling people about his memory cube.

Shokin: B koHLe KOHLIOB, S He 3Hal0, Ybsl Gblna naes, MoXeT GbiTb, AaXe UX, Co3aTb 3TOT LEHTp. Tam
MHOTO Ha CeroHsALHNIA OeHb NPEeTEeHAEHTOB, KTO NpUayMarn co3aaTb Takol LEHTP MUKPOINEKTPOHUKA, 1
KTO Npuayman, Yto ero HyxHo pa3MmecTuTb B 3eneHorpage. Ho s gymato, 4to HacueT 3eneHorpaga
Haubonee npaBunbHas Bepcus — a1o KB-1, 4To 3T0 KX GbiNa uaesa cHavana B3siTb, HO NMOTOM OHU OT Hee
oTKasarnucb, MOTOMY YTO CrNMLLKOM Gornbluas 3agaya, CrvLLIKOM mMacluTabHas.
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INTERPRETER: At the end of the day, | don’t know whose idea it was...maybe it was their idea to
establish this center for microelectronics. Many people, many organizations claim that they came up with
this idea, but in case of Zelenograd, | think, it was KB-1, which, in fact, had that idea initially but dropped it
because it was too ambitious.

Remacle: That would be a very big task. | need to go back and ask the question about Khrushchev
again. How would these two guys meet Khrushchev?

Shokin: OHu Hanucanu nucbmo. CTapoc Hanucar, a MoXeT, 1 ob6a. Cendac 3To NMCbMO faxe
CyLLeCTBYET, MOXXHO €ro MOCMOTpeTh.

INTERPRETER: They wrote a letter, maybe Staros was the author, maybe both of them. In fact, this
letter exists and could be read in Internet today.

Shokin: Ha nma Xpywea. Ho g gymato, oHW, BCe-TakM He caMm Hanucanu, a UM ckasanu HanucaTb. B
TOM uucne, U MoV OTel, S Tak npegnonarat. Ho Tam (B nucbme) yxxe obcyxganacb npobnema
3NEKTPOHMKN — Ha pybexe 61-62 rT.

INTERPRETER: | don't think they wrote this letter themselves, probably, they were, sort of, pushed or
forced into doing this. And one of those people who could push them to do it was my father, because the

letter discussed the issue of microelectronics...it's “microelectronics,” right?

Remacle: Yes, on the verge of 1961-1962.

Shokin: A paxe cnbiwan pacckas TpyTKo, KOTOPbIN, K COXaneHWo, He CMOI CEroAHs npuexaTtb, Kak
Takas BbiCTaBka Oblna opraHMsoBaHa B Kpemne, Mo MUKPOSNEKTPOHMKE, B YaCTHOCTU. U OH Tam
BbICTYMasn B Ka4ecTBe CTeHAWCTA U pacckasbiBan n XpyLéay, n KocbirmHy. KocbirnH emy noackasan, uto
He Hafo pacckasbiBaTb JOSTO.

INTERPRETER: And so, Mr. Trutko, who unfortunately couldn’t make it here today, told me about an
exhibition on microelectronics which was held in the Kremlin. Khrushchev and Kosygin paid a visit to this
exhibition and Mr. Kosygin told him, “Don’t be too talkative, don’t say too much.”

Shokin: Tam 6bino Cpa3y AB€e BbICTaBKM — O4Ha MO MUKPOJJNIEKTPOHUKE N BTOPAA NO fasepam.

INTERPRETER: This place hosted two exhibitions, one on lasers...
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Remacle: So, excuse me, Kosygin told...

Shokin: TpyTtko [Trutko].

INTERPRETER: To keep it short. Don’t expose anything.

Shokin: B ob6uwem, oHM HanMcann NMcbMo. XpyLLEB 3anUHTEPECOBArICS, S HE 3HAtD, 3TUX NoApobHOCTEN
HuUrge HeT. B pesynbTate XpyLieB cobpancs exaTb B JleHuHrpag. Boobule, oH He nobun e3guTb B
JleHuHrpag, Ho cobpancsa. Cobpancsa oH exaTb, KOHeYHO, He k Ctapocy. OH exarn... Tam CTpourcs HOBbI
Kopabnb C pakeTHbIM BOOPY)XXEHNEM, PaKeTHbIN Kperncep «[ po3HbIN», M rOTOBUMOCH BonbLIOe coBeLlaHe
Mo BOEHHOMY CyOCTPOEHUNI0, KopabnecTpoeHuto. M oH gormkeH 6bin ero nocetutb. Co BCEW CBUTOMN,
KOTopasi Wa Ha 3ToT Kopabnb, kpercep «po3HbINy, oH npuexan k Ctapocy. CyllecTByeT Lenbii
anbbom doTorpacduii, Ha KOTOPOM BCE 3TO 3ACHATO.

INTERPRETER: And | don’t know whether or not Khrushchev was interested in this letters, whether he
found them interesting. But | know that after that he decided to go to Leningrad, even though he didn'’t like
the city. Of course, he didn’t go there to pay a visit to Staros and Berg, but rather a meeting was
scheduled to acquaint with a new warship, guided missile cruiser Grozny. And a meeting was scheduled
basically to discuss a wider agenda of military ship construction. So, Khrushchev, with all his entourage,
went from (or before) this meeting to Staros, and there is a whole photo-session or even an album of
photographs which illustrate the visit.

Shokin: | can show you.

Remacle: | would love to see.

Shokin: | will show you.

Remacle: Ok.

Shokin: Bce npuexanu Tyaa, B Komange obinm XpyLleB, YCTMHOB, rMaBHOKOMaHAYHOLWMIA (OroTOM
opLkoB, ocTanbHbIX He Byay BcnomunHaTh — bonblias komaHga. W Ctapoc, BmecTte ¢ beprom, um
nokasblBar, B TOM YACIE, N 3TOT HACTOMbHbIA KOMMNbIOTEP. HO oTeL, npuexan ewé HakaHyHe, OnsTb e
ecTb hoTorpacmm, rae OH NpaBUT NPOEKT NOCTAHOBIEHMS 00 opraHM3aunm 3Toro LieHTpa
MUKPO3NEKTPOHMKN. EMy, XpyLLeBy, Noka3anu 3Ty HAacTOMbHYH MallMHy, paboTana oHa unm He
paboTtana — 3To gpyrov Bonpoc. Ho oH 6onbLue BCero 6bin NOTPSICEH paaMonpUeEMHUKOM, KOTOPLIA eMy
BCTaBUIIN B yXO.
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INTERPRETER: The whole entourage went there, Khrushchev, Ustinov, Navy Commander in Chief
Gorshkov, and some other big time...some important people. They all went to Staros and Berg who
showed them the desktop computer, whether or not it was working, | don’t know. Probably, it's not
important, it's another question. Of course, my dad had arrived in Leningrad before that, and there is a
photograph where you can see him editing the draft decree on the establishment of the center for
microelectronics. However, during that visit what impressed Mr. Khrushchev the most was not the
desktop computer, but the radio receiver—when he got that things plugged in his ear.

Shokin: B obwem, s gymaro, KOHEYHO, YTO B peanibHOCTK OTel, Bce 3To npuaymMbiBan. OH npoLuen o4eHb
GonbLUYHO LLKOMY BO BPEMS BOWHbI MO BHEAPEHWE B CO3HAHWE HALLMX BOEHHbLIX M MPOMBILLNIEHHUKOB

3agad no pagmonokaumun. Ero HenocpeacTteeHHbIM Wwedom 6bin akagemuk bepr, Ho apyron bepr, Akcenb
VMBaHOBWUY, agmMmnparn, U3BECTHbIN O4YeHb AesATeNb. A TOT 3HaN BCE 3TW NPUEMbI — BbICTaBKM... MapkeTuHr.

INTERPRETER: I think that in reality the scenario of this show was based on my father’s ideas. Of
course, my father had got enormous experience during the war period in putting r radio location tasks into
the heads of people both from military sector and industrial sector. His supervisor that time was Admiral
Axel Berg who was also [a] big specialist in such methods, exhibitions, marketing, etc.

Remacle: Promotion.

Shokin: Later, Axel Berg was the first person who named cybernetics “cybernetics” in the Soviet Union.

Remacle: That's a big accomplishment.

Shokin: OH Bcerga ctaparncst 3aHUMaTbCS YeM-TO TakMM HOBbIM — BO BPEMS! BOMHbI paanoriokaLms,
nocrie BOVHbI 3aHAscsa knbepHeTukon. OH, Ha caMOM Jerne, BOEHHbIN Oblf YEroBeK.

INTERPRETER: So he was always after novelties, after innovations, so he was into radio location first
and then he became interested in cybernetics after the war. But he was a military person, after all, an
army man.

Shokin: Hy, BepHemcs. 3HauuT, Takoe Loy ycTpomnu ansa XpyLueBa, OH, B 00LEeM-TO, OYEHb
3auHTepecoBancs. /1 B pesynbtate Bbilwo NoctaHoBneHue oT 8 aBrycra 1962, B aTom rogy emy 50 ner,
"O Hay4YHOM LIEHTPE MO MUKPOINEKTPOHUKE".

INTERPRETER: Of course, Khrushchev was greatly impressed by this show at the presentation. The
result of this show was a decree signed on 8 of August 1962 on the establishment of scientific center for
microelectronics.
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Remacle: So, that was signed by Khrushchev himself?

Shokin: Yes

Remacle: And your father was the final...

Shokin: My father was the... OH 6bin ncnonHutens. EmMy 66110 nopyyerue.

INTERPRETER: He was the one who was in charge of implementation. He was ordered and he did what
he was ordered.

Remacle: Was he enthusiastic about it?

Shokin: [a, koHe4Ho.

Remacle: That would be an exciting assignment, | think.

Shokin: OH 6bIn 6onbLON 3HTY3MacT. [Ansa Hero 370 Obina 6onbluasi YecTb, OH ObiN elle monogon. Emy
6biro B 59m roay 50 ner.

INTERPRETER: Of course, he was very enthusiastic, it was a great honor for him, he was still quite
young, fifty years old in 1959.

Remacle: So, how did it go from where it was in 1961 to Zelenograd. How did Zelenograd go from where
it was, how it existed in 1962 to a fully functioning, integrated center of microelectronics?

Shokin: Wpesa 6bina B TOM, YTOObLI CO34aTb 3aMKHYTLIN B LIEHTP, B KOTOPOM ObInn Gbl COCpefoTOYEHbI
MaTepuanoBefeHne, TEXHONOMS, KOMMNbIOTEPHAst YacTb, BNOTb 40 NPOrpaMMHOro obecneyexus. A
MNmC TeXHororndeckoe obopyaoBaHue, MOTOMy YTo U B 3eneHorpage Obino co3gaHo... Hay4yHo-
uccneposatenbcknin MHCTUTyT TouHoro MawumHoctpoenus, HUATM... U, rnasHoe, B MuHcke. o Tomy
»K€ NocTaHoBneHuo ObINo co3aaHo elle Heckonbko Kb B MuHcke, B Knese, elle Kakne-1o, ceiyac He
NMOMHI0 To4HO. To yTO caenanu B MMHCKe oKasanocb caMbiM JTyYLLUM U CaMbIM A0SO XUBYLLUM, U Ha
CErofHsALWHWIA AeHb OHO SIBNSIETCA OOAHUM U3 MUPOBLIX TMAEPOB B YACTM ONTO3NEKTPOHHOTO... KakK €ro...
obopypnoBaHus. ins... ctennepsl.

Remacle: Ah, wafer steppers.
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Shokin: [a.

INTERPRETER: Well, the very idea was to make a comprehensive center which would encompass
different processes—material science processes, technological processes, computer related matters up
to software, including software, etc. And in fact, apart from the establishment of the Institute of Precise
Engineering in Zelenograd, some other institutions were created following this decree—in Minsk, in Kiev,
in some other cities. Several KBs, design bureaus, were established. And the one in Minsk proved the
best and most long living one.

Shokin: TMnaHap

Remacle: Planar?

INTERPRETER: Yes. And it’s still one of the world’s leaders in terms of optical electronic devices—wafer
steppers.

Shokin: B 61 rogy BbILLIIO NOCTAHOBIIEHME, U HAYaNOChb A4OCTAaTOYHO ObICTPO pa3suTKe. epBblie
npeanpusTUst Co30aBarnmchb B LLKOMAX, €CThb LUKOSbHbIE 34aHMs — TaM YXKe caxatoT pa3paboTymnkoB,
cTaBsaT obopynoBaHue. BoT, B YacTHOCTM Bbl 3aBTpa noegete Ha «MukpoH». Cenvac s Bam pacckaxy
npo «MuKpoH».

INTERPRETER: And in line with this decree, which was signed in 1961, thing took rather fast turn, things
started developing faster, and at first they started establishing enterprises U.S. ing school premises. So,
for instance, they would go a school(?), they would have developers there, they would install the
equipment, etc. You will go tomorrow to Micton, | can say two words about it.

Shokin: MwukpoH nosiBunca Heckonbko nodxe. Ero, no-moemy, no 3ToMy NOCTAHOBMEHMUIO HE BbINo
nponucaHo, HAN MonekynsapHown anektpoHuku. Ho B «[llynbcape» yxe B 3TOT MOMEHT Hayanu
3aHMMAaTbCS MOJIEKYIIAPHOM 3TIEKTPOHMKON, Tam Bbin oTAen, koTopbi Bodrnaensan ManvH bopuc
Brnagumnposuy. ManuH kak pa3 u caenan nepsyto B CoseTckom Coro3e MHTerpanbHyo cxemy no
nyiaHapHOM TEXHOMOIMN.

INTERPRETER: Micton appeared later, | don’t think it was included into the list of institutions which were
to be established under this decree. However, Pulsar had a dedicated department for molecular
electronics which was headed by Boris Malin who was the first Soviet scientist who was to make an IC
based on planar technology.

Remacle: When that happened? When he was successful making an IC based on planar technology?
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Shokin: OH nonyuyun 3agaHue B 62 rogy, a caenan ee B 65-M, eCnu MHe He U3MEHSET NaMsTb, 3TO HaJ0
B KHUXXKE MOCMOTpPETb.

INTERPRETER: He was charged with this task in 1962, and I think that he succeeded in 1965, if my
memory doesn’t trick me, | need to check it in this book.

Remacle: My question was, what did people like yourself, like your father, like some of his other peers in
semiconductor world inside the Soviet Union, what did they think when he accomplished that? Was this
“Finally, we did this!”, “That’s a great thing!”, or was it just “Huh, ok, just another accomplishment”? What
was the reaction to it?

Shokin: Hy, koHe4Ho, Bce, Koraga YTo-To Morny4anoch, 66 A0BObHbLI. HO BOT Kak MEHS! BOCMMTLIBAIM
U B YHMBEpcUTETE, 1 Ha paboTe, Kyaa s NpuLien — y Hac GbIno Takoe YyBCTBO, YTO Mbl MOXEM CAenaTb
Bce. HeT Takux Bellei, KoTopble Mbl He Mornn Gbl caenatb. M genanu.

INTERPRETER: Well, of course, people would be happy when something succeeds. But, in fact | a way
was brought up in university, at my work place, the way | was trained, there was this feeling nurtured in
U.S. that we can do anything, that nothing is impossible. And it proved right, proved true in real life.

Shokin: BoT Tak oTHOCUnNuchL Toraa.

INTERPRETER: This was the attitude.

Remacle: Back to Zelenograd again. Of all your father’s responsibilities where did Zelenograd, building
Zelenograd, establishing, nurturing Zelenograd fit in his overall set of responsibilities? Was it just another
task, was it the second most important?

Shokin: Hy, koHeuHo, 3TO GbiNa, HaBepHoe, camas rnaBHas ero 3agada. OH Bce BpeMs e3gun Tyaa,
Kaxkayto Hegento. Kak MuHUMYM, pa3 B Hegento oH e3aun B 3eneHorpag. Once a week. U cmoTtpen, kak
naeT CTPOMKa He TONbKO MPOMBbILLIIEHHBIX NPeanpUsaTUA, HO 1 ropoadckmx kBapTanos. OH cTaparncs,
4YTOOLI ropop, ObIn KpacuBbIN, U 3TO BCE Cenvac 0TMeYaroT. TamMm CMeHWUNM rmaBHoOro apxmTtekropa. OH cam
npeaBapuTenbHO cMoTpen paboTbl 3Toro apxmtekropa B Mockse, MokpoBckuin iropb AnekcaHapoBuy.
[MoTom BOT STOT BOT... Hy laHO, cevac cTon.

INTERPRETER: Of course, it was the most important task for him at the time and he would pay weekly
visits to Zelenograd and he was closely monitoring construction activities, both the construction of
industrial facilities, as well as residential buildings, because he wanted the city to be beautiful, and this is
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what people notice even these days. And there was this chief architect Pokrovsky, what about him? Yto
Mokposcknin?

Shokin: [o MNokpoBckoro 6bin PoroxuH, notom npeanoxunu NMokpoBcKoro, He 3Hato, Mo Kakum
coobpaxeHusam. M oH (A.W.LLokuH) cneumanbHO e3aun cMoTpeTb B MockBe, st caM C HUM e3gurt, To, YTo
noctpowun MNoKpoBCKUIA.

Remacle: Did Khrushchev ever visit it when it was in progress?

Shokin: 3eneHorpag? Het, no-moemy, He 6bin. Ho Ha XpyLieBa ero Bu3nt k Ctapocy npoussen
bonbLoe BnevyaTnieHune. A cenyac pacckaxy. A npounTtan B KHUre, ectb 3anucu 6eceg Xpyliesa B
MonunT6topo. OHKM onyGnmKoBaHbl HEAABHO. M BOT OH, CNyCTSA y)XKe Kakoe-To BpeMsl, F4e-TO OCEHbI0,
Onnxe k 3ume 62 roga pacckasbiBar Kofsieram, Kak oH e3aun u cMotpern. «BoT,» - roBopuT , - «TyT CTOUT,
MHe nokasanu, MallnHa, 3aHMMaeT OrpoOMHOe KOMNMYecTBO 3aroB, a TaM OHa CTOUT Ha cTone. Bor,
NMPVUEMHUK CTOUT BOT Takomny». B obliem, Ha Hero ato npouaserno rnybokoe BneyaTrneHme, n OH Bbligenun
GonbLune AeHbIN.

INTERPRETER: No, | don’t think he did, but this visit to Staros greatly impressed Khrushchev, and later,
I read it in a book, he discussed his visit with his colleagues in Politburo. These transcripts can be found
and they’re recently published. Transcripts, records from those days, approximately fall-winter 1962. And
so, he told them: “I saw this desktop machine, can you imagine that, as compared to these huge
computers that occupy several halls. And there was that receiver”.... Etc.

Remacle: So, he was referring to big old vacuum tube computers, he was comparing them to the Staros’
machine.

Shokin: [a. EcTb pa3Hble MHeHUs1 06 aTon MawmnHe Ctapoca — 4To OHa 1 He paboTana. BoT, Bypues
OonATb e, 0 KOTOPOM CErofHsi BCNOMMHAIM, OH Hanvcan He OYeHb XOpOoLUMe CrioBa NPO 3Ty MaLUWHY, OH
ee 1 npuH1man B Tom yucne. bein npeacegarenem rocyfapcTBeHHOM kommuccun. Ho ghakT B TOM, 4TO ee
MOTOM BbIMyCKanu CEPUINHO — €€ BCEe-Taku LOBENWN Yepes Kakoe-To BpeMs 4o cepuun. Boinyckano ee torga
Kakoe-TO npeanpusaTtue, S He MOMHIO KTO, NO-MoeMy JIeHUHIrpaackun anekTpoMexaHuyecknin 3aBog, ...
MpeanpuaTna NOGUYNHANNCH B COBHApX03am Torga. TeppuTtopuarnbHbii Gbi MPpUHUMN yNpaBrieHus
NPOMBILLIIEHHOCTLI0. He ockoMUTeThl — yXXe Korga ganu B ceputo, 3TO 3aBOL COBHaApXO3a.

INTERPRETER: There were all sorts of opinions with regard to this machine. Mr. Burtsev himself was
rather negative towards it, and in fact he was the person responsible for the acceptance of this machine
because he was working at the State Commission which dealt with this matters. But in fact what matters
is that this machine was manufactured in batches, was manufactured in mass way later, so it means that
it was reworked, and | don’t remember the name of institution or enterprise which produced this machine,
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maybe it was Leningrad Electromechanical Plant, | am not really sure, but anyway it was a territorial
institution, because everything was based on territorial principle, territorial reporting principle back then.

Shokin: OHa HasbiBanacbk YM-1 HX — YnpasnstoLias MmalmHa nepsas, HapoaHoe Xo3amncTBeo.

INTERPRETER: It was called OM-1 NKH, a, YM, ga? (Qoktop LWoknH: [a) Sorry, UM-1 NKH, this is the
Managing Machine Number 1 Economy. Put it this way.

Remacle: NKH stands for?

INTERPRETER: KH in Russian... (QokTtop Wokun: NH — HapogHoe xo3samncteo). Well, H U.S. ually is
(JokTtop WokuH: N 310, people) X is represented by combination KH in Enlish... HapogHoe x03ancTBo
(ookTop LokunH: HapoaHoe xo034a1cTBO) is another term for economy. (goktop LUokuH: people economy)
Well, Yes, we U.S. ed to call it “people economy”.

Shokin: W Ctapoc nonyyun 3a 3Ty MalLuHy rocyfapCTBEHHYIO MPEMULD, Kak 3TO TOrAa Ha3blBanoch, B
cocTaBe konnektuea. M ero noptpeT Gbin ony6nvkoBaH Toraa B rasete.

INTERPRETER: Staros and his team got themselves a state prize for the development of this machine
and his portrait was published in a newspaper.

Shokin: Tak 4To WNWOH — He LNWOH, pa3BeayrK - He pa3Benuurk, HO ero nopTpeT BObin yxe
onybnukoBaH. U ero, n bepra.

INTERPRETER: Whether or not he was a spy both his and Berg'’s portraits were published in the
newspaper.

Remacle: So, was it widely known that these people... by this time they were not spies anymore they
were just defectors from the United States... so did the people know that they were from the United
States originally?

Shokin: [a, s3Hanu. Hy no kpanHen mepe otel 3Han. Hy u Te, KTo ¢ HUMK paboTanu, Toxe, HaBepHoe,
3Hanu. Bce 3Hanm aTy UcToputo, HO He A0 KoHLA. Y HuX e dhamunun 6einu gpyrne B CoeanHEHHbIX
LLITaTax, Ha CKONbKO Tenepb 3TO ONYONMKOBAHO... XOTS, TaKMX XXECTKUX MOLATBEPXKOEHUN HET, HO
cumTtaetcs, Yto Ctapoc — ato CapaHT — ero hamunus, a bepra — cenvac He NOMHIO, Kak ero doammnus.
(Joel Barr)
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Remacle: Berg was... | can’t think either, but | know the name.

INTERPRETER: Yes, he knew...

Shokin: Anbdpen Ctapoc... 3-3- CapaHT

Remacle: Yes, Sarant... and

Shokin: A 10T — BeHnamuH... MOXXHO NOCMOTPETb B KHUXKKE, HO, B OOLLEM, 1 yMato, CMbICIa HeT. ..

INTERPRETER: We can refer in a book, but | don’t think it makes any sense.

Remacle: Not now. We can find... we can fill it in. Were Berg and Staros, Staros especially, involved at
all with the physical establishment of Zelenograd or were they just back in Leningrad?

Shokin: korga 3eneHorpag yxxe Hayan pacTu... 3Ha4uT... CTapoc — Obi YeNoBEK OYEHb
aMbuVLMO3HBIN — NepBOHaYanbHO NITaHNPOBArCs Kak Hay4YHbI pykoBoguTenbs. Ho oH cam npeTeHgoBarn
6bITb rnaeow atoro HayyHoro ueHTpa. Ho atoro He nony4dmnnock. OH He cTan 3TUM cambIM [1aBoK, a
ONPEKTOPOM Hay4yHOro LeHTpa 6bin HasHadeH Penop BuktopoBud JTykuH, KOTOPLIA B 3TOT MOMEHT Obin
3am. lNpencepatens KoMuTETa MO SNEKTPOHHON TEXHUKE. VI ero HasHauvnm reHeparnbHbiM AUPEKTOPOM
3TOro Hay4HOro LeHTpa.

INTERPRETER: When Zelenograd started to grow, Staros... You see, Staros was a very ambitious
person, so he wanted to head this whole scientific center, but unfortunately for him, he never saw it
coming, because Fedor Lukin was appointed the director of this center, and at the time he was Deputy
Chairman of the Committee for Electronic Equipment.

Remacle: Atthe center?

INTERPRETER: B ueHTpe KOMUTET 3TOT Obin Unw...

Shokin: KomuteTa — HeT, BOT 3TOro Hallero KOMuTeTa no 3nekTPoHHOM TexHuke. OH Obln 3amMmecTuTenb
oTua.

INTERPRETER: No, he was a deputy head of this our committee for electronic techniques.
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Shokin: OHu 6binu cTapble 3HaKOMble, eLle C JOBOEHHOIO BPEMEHM, koraa JIykMH paboTtan B TakoM
HN-10 — «AnbTanp» Kak OH ceryac HasbiBaeTcs. ATO OblNT TOXXe CBOEOOpasHbIN HAY4YHbIN LEHTP TOro
BpemeHn. OH Tak 1 co3gaBsarscs, 370 oTAeNbHas, BooOLLe, UCTOpUS.

INTERPRETER: He U.S. ed to know father. Before the war he was working at a research institute, called
NII-10, later renamed Altair, it was some kind of a scientific center, but that’s a different story.

Remacle: So he did not get what he wanted at Zelenograd, so he went back to Leningrad?

Shokin: [a, oH He nony4nn Hu4ero, 4To xoten. MHorue nx ngeun 6biM He O4eHb peanuayemsble.
OcobeHHo Bepr umu otnuyancs. Tam Bce 3T0 pasMecTuTb B Hebockpebax... Hy kak-To 1 paboTan B
34aHMK 25- 3TaKHOM, B KOTOPOM ObINO MUKPO3NEKTPOHHOE NPOM3BOACTRO. ..

Remacle: So, what impact would you say that Staros and Berg had on the development of
semiconductor industry in Russia? Outside of the secrets that they supposedly gave to the Soviets, but...

Shokin: Oh, no, that's secrets, maybe...

Remacle: | mean that’s different topic. But just their engineering work, their contribution to the
development of semiconductor industry, how would you assess it?

Shokin: Hy, cobcTBeHHO, BKNag, ux, Kak CneLmManncToB KOMMNbIOTEPHON TEXHUKN, MOXET ObITb YyTb
bonbLie. A B KQ4eCTBE TEXHONIOTOB MUKPOSNIEKTPOHNKM — NMOYTU HUKAKOW. TO €CTb, K NMiiaHapHoOm
TEXHOMOMMM OHU HUKaKOro OTHOLLUEHUS He nMenu. A Bce MoLumo no nraHapHon TexHonoruu. MNnaxHapHas
TexHonorus 6eina caenana B lNynbcape, NnoTom Tam e 6bin co3gaH BHyTpu aToro [Nynbcapa Konnektus
HUNM3 — MukpoHa 6yayuiero. Boarnasun ero Banuves. /I notom um 6bina nepegaHa BoO BpeMeHHOe
nonb3oBaHne Hekada nnowagka B 3eneHorpage B nomeweHnt HUATM HAWM ToYHOro malumHOCTpoeHus ),
roe B kayecTBe obpasuia no nnaHapHoOWM TEXHOMNOrMN OHW OCBamBanu NpoM3BoACTBO TpaH3ucTopa. He
MOMHIO cenyac Ha3BaHue 3Toro TpaH3ucTopa. BoT ¢ aToro Havanoce.

INTERPRETER: | think their contribution in computing is quite significant, while their impact in
microelectronics is practically non-existent, is practically none, because they didn’t have to do anything
with the planar technology which was developed in Pulsar, which really became the basis for further
developments. There was this center headed by Valiev, which later was moved to Zelenograd. They got
temporal placing at NIl TM (precision machinery), and these people were given an experimental platform
in Zelenograd, so they could start to master planar technology by producing one of Pulsar's transistors on
the basis of this technology and finally became Micron.
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Remacle: So talk a little bit about the role of Micron, maybe Angstrem and Svetlana, in the development
of the semiconductor industry.

Shokin: Hy, CBetnaHa — 3710 BOOGLLE Hawa ropaocTb. PrnarmaH, MOXXHO ckasaTb, POCCUNCKON
anekTpoHukn. CBeTnaHa nepeas Hayana genatb NonynpoBOAHNKOBLIE NPUBOPLI CEPUIAHO, TPAH3UCTOPSI.
Ewe B naTeaecat natom rogy... U, cobctBeHHO, nepsble onbiTel CTapoca bbinv Ha CBETNAHOBCKNX
TpaH3McTopax, 0CBOBOXAEHHbIX OT Kopnyca.

INTERPRETER: Svetlana is our flagship, was our flagship in the world of electronics. In fact they started
mass production of semiconductor devices and transistors in particular. They were the first, and Staros
and all their experiments with the machine were based on their transistors which were disassembled by
him.

Shokin: 391o CBetnaHa. Tenepsb, kTo Tam cnegytowun — HUMM3? MukpoH. MukpoH nonyyun 3agaHue
OCHOBHO€, cO6CTBEHHO, paaun Yero u 6bin co3gaH 3eneHorpa. B wectbaecsT wectom rogy roToBMoch
nocTaHoBreHne (ONATb e — Yy Hac BCe MO NOCTAHOBIEHNSIM AeNaeTcs) NpaBUTENbCTBa O pa3paboTke
HOBOW CUCTEMbI MPOTUBOBO3AYLLHOM 060pOHbI «C-300». 3TO B LLECTLAECAT LLECTOM roay.

INTERPRETER: Micron was charged with an assignment which was the very purpose of the
establishment of Zelenograd. In 1966 a decree was under way to establish a new air defense system
called S-300.

Shokin: BbIno peLueHo yxe Torga, Yto ee 6yayT genaTb Ha HOBOW anemMeHTHon 6ase. [epBoe, 4TO Tam
6bIno 3anncaHo — ha3npoBaHHasA aHTEHHas peLueTKa, ynpaBeHne KOMMbITEPOM — TO ECTb BCE 3a4a4m
HaBeLeHWs yNpaBnsloTCs KOMMNbIOTEPOM — U BCE 3TO AENaeTCsl Ha MHTerpanbHbIX MUKPOCXEMAX.

INTERPRETER: So, then it was decided that this system, this air defense system, be based or be
implemented with the U.S. e of different new components, they wanted phase antennae grids, they
wanted everything run by computers, they wanted to implement or U.S. e integrated circuits.

Shokin: W toraga e 6bino NpUHATO pelleHne 0 co3gaHmm egmHon cuctembl OBM — psg ECOBM
dhaKkTUYeCKn Ha TEX XKe 3NeMeHTaXx... Ha TOW e anemMeHTHon 6ase, uto n «C-300». B o6wem, npumepHo
Takas xe 3agadva. Ho yxxe ¢ 3agayamu 1 ans rpakgaHckux Lenemn.

INTERPRETER: And it was at the same time when it was decided to establish this integrated RYAD
computer system, which would U.S. e exactly the same components as the S-300 military system. So,
you can see, they’ve started U.S. ing this in civil purposes, so to say outside army.
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Shokin: Tak oHo 1 nowso. Y ocHoBHble pa3paboTkn 3Toro psiaa Mukpocxem TTJ1 — TpaH3MCTOpHO-
TpaH3ucTopHas fnorvka. 3to paspabaTtbiBan MukpoH, sBepHee HAMMD.

INTERPRETER: So, the development of these TTL — transistor-transistor logic — microcircuits was
carried out by Micron, at the time it was called NIIME.

Shokin: Tenepb AHrCTpeM. AHFCTpeM CHavana 3aHuMancs AencTBUTENbHO NNEHOYHbIMN
MUKPOCXEMaMm1 — TONCTONIEHOYHbBIMUW, TOHKOMITEHOYHBIMM — 1 O CMX MOP HE OYEeHb 3Hato pasHuly. Ho
OHW 3aHUMAanMUCb 3TMM O4YeHb NpodeccrMoHanbHo. M s cam Tam korga-To Obin, YyTh NN HU LWKOSIBHUKOM, a
MOXeT ObITb CTYQEHTO, HO TOYHO He MHXXeHepoM. OHM yXXe 3aHManvcb NasepHoOW NOArOHKOM
pPe3nCTOPOB Ha MMOpuaHLIX MUKpocxeMmax. OHM camu 3TO co3ganu, camu npugymanu. I camu nasep
caenanm.

INTERPRETER: Angstrem was doing... in fact, it had invented these thick and thin film microcircuits, |
can't tell the difference between them even now, But they did in a very professional fashion. | was at their
premises when | was still a schoolboy, or a student but not an engineer exactly. They invented laser
trimming of resistors on the basis of hybrid microcircuits themselves. And they invented the lasers
themselves as well.

Shokin: Laser trimming

INTERPRETER: Yes, laser trimming.

Remacle: Just go back to the planar...

INTERPRETER: Wait a minute.

Shokin: Hac4yeT AHrctpema — noToMm yxe B MMHUCTEPCTBE 3NEKTPOHHOM NPOMbILLFIEHHOCTH ObINO
NPUHATO peLueHne rmbpuaHy0 TEXHOMOINIO Aanee He pa3BMBaTh M OTAATb €€ CO BCEMU AOCTMKEHUSMU B
nNpuBopOCTPOUTESNBHBIE OTPACIW — PAANONPOMbILLIIEHHOCTD, MOTOM B MPOMbILLIIEHHOCTb CPEACTB CBA3MW,
1 BO gpyrue... B obem BoO Bce ocTanbHble, KTO 3aHUMarcs annapaTocTpoeHneM, Tyaa 3T Bce
OOCTWXKEHUsI U nepeaatb. A 30eCb — B MUHUCTEPCTBE 3NIEKTPOHHOM NPOMBbILLIEHHOCTU — OrpaHNYnTbCS
TONbKO MNOMYNPOBOLHUKOBLIMU CXEMaMM.

INTERPRETER: So, speaking about Angstrem. The Ministry for Electronics Industry decided that they
should drop their hybrid technology and rather give it to other industrial areas, such as those areas that
dealt with the construction of various devices — radio equipment devices, communications devices, etc.,
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whereas the Ministry of Electronics Industry decided to limit itself to semiconductors, to semiconductor
schemes or circuits.

Shokin: W AHrctpem ganee Hadan 3aHMMaTbCA MUKpOMpoLeccopamu, yxe B CBOeM passutun. A
OWXyHSH , KOTOPOrO Mbl K COXarneHuo CEerogHs He yBUAENMN, OH KOHCTPYKTOP. .. FMaBHbIN KOHCTPYKTOP
ObIN MMKPOMPOLLECCOPOB, MUKPOMPOLLECCOPHOW TEXHUKW... Co3aaBan oavH 3a ApyruMm. B kKoHUe KOHLOB,
A0pOoC TOO0 AupekTopa.

INTERPRETER: So, Angstrem had then to start developing microprocessors, and Mr. Dshkhunyan,
unfortunately he didn’'t come here today, was the chief designer of those microprocessors and
microprocessor equipment. And later he became a director of this institution.

Remacle: Of Angstrem?

INTERPRETER: Odupektopom AHrctpema?

Shokin: Ha.

Remacle: This question is hard for me to think how | want to ask it. So, please, bear with me. 'm U.S. ed
to the American semiconductor business model, which | am pretty familiar with. So, what | hear you and
the others talked about is a very different business model and it's not about making money as much as it
is how the industry is organized, and, probably, that's driven in some part by the way the American need
to generate revenue and so forth. But how... For example, your associated Angstrem was
microprocessors, and Svetlana was transistors — how was it decided which company or which
establishment would be responsible for each product? How did that get sorted out? Is that question at all
clear?

Remacle: Yes.

Shokin: Her, HerT, yes, | see. A nocTapatocb OTBETUTL, @ MOTOM Bbl CKaXKeTe, AOBOSbHbI NN HET
OTBETOM.

INTERPRETER: [I'll try to give you an answer and then you tell me whether or not you'’re happy with this.

Shokin: B muHucTepcTBe Oblna Takas cTpykTypa — [maBHoe Hay4Ho-TexHu4eckoe ynpasneHue. Ero
BO3rnasnsan rocnoavH Nponenko, KOTOPOro Mbl CEroAHs BCNOMUHANM, 1 0 KOTOPOM Mbl FOTOBUM cenvac
KHUry. M, cobcTBeHHO, BcA Hayka, Bce pa3paboTky, Bce CpeAcTBa Ha 9TU pa3paboTkyM — OHM BbIAENANUCH
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yepes 3Ty CTPYyKTYpy. Tam peluanoch, Kakue 3asiBKM NPMHMMATL OT 3aKa34YMKoB, Kakue He NpUHMMAaTb, Kak
CBECTU 3TO K HEKOeMY eVHOMY CTaHAapTy, MOTOMY YTO 3aKa3yMKOB OblNo OFPOMHOE KOMYecTBo. A
ceiiyac He MoMHI0 Lmdpbl. HyxxHO BbINO UX Kak-To oTcesTb. [locTaHOBMNEHNI BCAKUX BbIXOAUIO MHOTO, a
KOrZa y Hac BbIXOAMUIIO MOCTaHOBMEHME MO KaKoMy-TO TaM BUAY OPYXUsi, TO BCe paspaboTymkm —

Kaxablii — TpeboBan ana cebsa caenatb Ty aneMeHTHyto 6a3y, koTopas Gbina B ero KOHKpeTHOM obpasLie.
M koHEeYHO, HEBO3MOXHO GbINIO BCE 3TO BbIMNOMHUTL, MO3TOMY OYeHb BaxHasi paboTta bbina —
cTaHOapTM3aums, YHUGUKALUUS, U He TONbKO CaMuX U3OENUiA, HO M TEXHOMOMUK, KOHCTPYKLUMW U TaK
fanee.

INTERPRETER: Within the Ministry there was a structure called the Chief Scientific and Technical
Directorate, which was headed by...

Remacle: This is the Ministry of Electronics? (Joktop LUokuH: Yes)

INTERPRETER: And this Chief Scientific and Technical Directorate was headed by Mr. Proleiko, we
talked about...

Remacle: Yes, Yes, he showed me a picture...

INTERPRETER: And this Directorate was responsible for allocating funds, all funds in this area. So they
would also review applications from different customers and they would also have to standardize...

Remacle: Customers were like the navy?

INTERPRETER: Yes, and so forth...

Shokin: Not only the navy. KoHe4yHo, Tam 1 cBS3b

INTERPRETER: Communications

Shokin: Communications, etc.

Remacle: But they would be government departments?

INTERPRETER: Government customers. (Po3mapu: Yes)
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Shokin: Everything was under government.

INTERPRETER: So they worked...

Remacle: Silly me

INTERPRETER: Yes. It was very important to standardize requirements, standardize everything and
unify everything, because, you see, we had a number of different decrees which would be signed every
year, and, for instance, if a particular decree was passed concerning a particular arms unit, then various
developers would try to promote their own prototype and try to get the components that they use in
preparing these prototypes.

Remacle: So, they would be internal, inside... The various organizations would compete against each
other for these government contracts?

Shokin: Sometimes. At our level, at Ministry of Electronic Industry it was only... pacnpegeneHue.

INTERPRETER: It was assigned.

Remacle: How this works now that things have moved to more of the market economy?

Shokin: B CoeTtckoM Coto3e ToXe Oblfiv HEKOTOPLIE 3MEMEHTLI 3TOM CaMOW PbIHOYHOW SKOHOMMKK. BoT
ABa npumepa. MepBbii Npumep: Yackl. Y Hac 6blno NATb YaCoBbIX 3aBOAOB B CTPaHe, eCrn MHe He
n3MeHsieT namsitb. IX MOXHO BbINO CBECTM B OAMH, HO 3TO He Aenarnv CO3HaTENbHO Afsi TOro, YTOObl OHM
Mexay coboto KOHKYpupoBanu, cobliBast CBOM Yacbl HACENEHWI, 1 YTOObl OHM Aymarnu O TOM, Kak Ux
caoenatb nydwe. XoTs, Tam Toxe Obina yHUUKaums MexaHn3MoB U Tak ganee. 3To BOT NepPBbI Npumep.
Cenyac pacckaxy BTOPOW.

INTERPRETER: The USSR had some elements of market economy as well. | can give you two
examples. Here is the first one—watches. We had five factories and they could easily merge and become
one, but it was a conscious effort by the government to make them compete so they would produce
watches of better quality and would sell those watches to ordinary people. Even though it also implied a
great degree of standardization and unification in the way these watches were designed.

Shokin: W notom, korga yxe ganblie MUHUCTEPCTBO 3NEKTPOHHOW NPOMbILLFIEHHOCTU TOXE peLumno
BKITHOUMTBCA B 9TY KOHKYPEHTHY0 60pbby co cBoMMM Yacamu. Bbinu paspaboTaHbl ABa TUMNa YacoB.
Oenanu-to, B 06LLEM, OOUH, HO CHa4arna ObINo NpoLle peann3oBaTb NEPBbLIA, KOTOPbLIA peanu3oBan
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«Mynbcap». OHM caenanu NorHOCTbIO 3MNeKTPOHHbIE Yackl C MHAMKATOPOM Ha cBeToavodax. beina
pa3paboTaHa crneumanbHas YacoBasi MMKPOCXeMa YyTb NI He NepBasi B Mype, KoTopasi ynpasrnsiia 3Tumu
Yyacamu. Bcem noHavany ux ¢ 6onbLIMM yCnexoM pasaapusani. A NoToM yxe caenanu 3Tu Yacbl Ha
XKMOKOKPUCTANNUYECKNX UHANKATOPaX, U UX YCreLwHo Bbinyckany B MuHcke. Tam ecTb Takoe orpoMHoe
npeanpusaTue, «MHTerpan», Ha «/HTerpane», B 4aCTHOCTM.

INTERPRETER: Our Ministry, the Ministry of Electronics, also tried to join the competition and introduced
two makes of watches—the first one was developed by Pulsar. These were digital watches using LEDs
and special microcircuit which, probably, the first of this kind in the world, | don’t know. These watches
were quite successful as gifts. And the second watch was a device on liquid crystals. It was in mass
production by a company "Integral" in Minsk.

Shokin: 3T1o nepsbii npumep. Cenvac 6yaet BTopor npumep. Koraa st 3aHMMarncs nasepamu, y Hac
TOXe ObINo caenaHo o0beauHeHNe, BO rMaBe Halwl MHCTUTYT - 3TO «[lomnoc», nog HUM HECKOITbKO
3aBoaoB. B yacTHocTK, pagnonamnoBbi 3aBO4 B YNbsiHOBCKE. Tak U Ha3biBancs, Y NbsHOBCKMN
paguonamMnoBbii 3aBod. Ho pagmonamnbl cxognnu, n Hago Obino BOCMNOSHATE YEM-TO 3Ty yObiSb
06bemoB. Hago 6bino He NPOCTO BOCMOMHUTL NageHne o6 LEMOB, a eLle 1 AaTb POCT, y Hac xe
nnaHoBas Oblna 3KOHOMMUKA, U HYXXHO ObINIo 06s3aTenbHO NoBbIWaTh. V1 BOT — nasepbl. TBepaoTeNbHbIE.
W nasepHoe TexHomnornyeckoe obopynoBaHue, n megnumHckoe. OHO y HUX XOPOLLO Nosy4arnoch, U 3aBOf,
cTaparncs BbIMyCTUTb X Kak MOXHO 6onbLue. A Kyaa ux cobiBath? Jlasepbl, 0ka3anucb BHe, Tak Ckal3aTb,
rocyapCTBEHHOW CUCTEMbI NO 3aKa3am

INTERPRETER: It was the first example. The second example is associated with the production of lasers.
At some period of time there was established an association guided or headed by Polus. There were
some establishments or enterprises under its control. For instance, Ulianovsk Radio Lamp Factory. But
the needs of radio lamps were decreasing, so they needed to make up for this loss, in fact, they needed
even to increase their production rates, because we lived under planned economy and we needed to

have the plan fulfilled. And so as they were quite successful at manufacturing solid-state lasers and
medical devices using this technology they started producing them in big batches, but where they would
go? Lasers turned out to be outside of the government system of orders.

Shokin: W BoT Torga B YnbsiHOBCKE, HEB3Mpas Ha Hac B MockBe, co3aanu MapKeTUHIoBYIO rpynmny, Tam
ObINo BCEro Tpu YenoBeka, HO OHM 3aHMMarMCb NPogaXen Ja3epoB HA YNCTO PbIHOYHBIX OTHOLLEHMSAX.
Camu uckanu notpeburenen.

INTERPRETER: And so, these people from Ulianovsk without telling U.S. anything about it established a
marketing department, and they had only three staff on this marketing department which were trying to
promote and market their medical and industrial laser devices on the market economy.
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Shokin: In 1977-78, those times.

Remacle: So they were very progressive. Can you imagine the day when Soviet...no, excuse me,
Russian semiconductors are sold on the world market, not just within the Russian Federation?

Shokin: CerogHa? CerogHsi TpygHO gaxke BHYTpW Haweln defepaumm KynuTb Hally KOMMOHEHTHYO 6asy.

INTERPRETER: You know, today it's hard even within the Russian Federation to get these components.

Shokin: Tpobnema cocTonT B YeM: AeNO Aaxe He B TOM, YTO pasfenunm cTpaHy — pa3aenunm pbiHOK.
Bbin 6onbLUON 06LWMIA PBIHOK Y HAc, B TOM Yncne co ctpaHammn CoBeTa 3KOHOMUYECKOW B3aMMOMOMOLLM,
1 TaMm Gbina Gonbluas npodaxa TeNneBM3opoB, PagMONPUEMHNKOB. M Mbl X genanu, U oHN UX Aenanu, n
ObIr1 6OMbLLION CObIT... ANEKTPOHHAsH MPOMbILLIIEHHOCTb HE MOXET CYLLEeCTBOBATb TOMbKO Ha BOEHHbIX
3akasax, 3To M3BECTHO. [MOTOMY YTO 3TO 3KOHOMUYECKU He onpaBaaHo. ObA3aTensHO Ans Toro, YToobI
NoAAepKUBaTb TEXHONOIMYECKUIN YPOBEHb, HY)KEH MAaCCOBbIN BbIMYCK 3NIEKTPOHHBIX KOMMOHEHTOB, a €ro
obecneuynBaeT TONMbLKO MaccoBasi NPOAYKUUSA TOBapoB Ansa nogen. Noatomy, nepsoe, 4TO y Hac
npounsowwsio B 91-om rogy, korga BHELLHWUMA PbIHOK OTKPbINW, Cloda XIbIHYM N0 AEMMUHIOBBIM LieHaMm
BCSIKME TENEeBM30pbl, PaANONPUEMHUKN, SAMOHCKUE M YTO Bbl XOTUTE, rOpasao AeLUeBre, Yem
nNpoAaBanvcb Tam.

INTERPRETER: When the Soviet Union collapsed, it was not only the country that was divided, but also
the market; because we had an extensive market with this association of countries... what you call this...
for economic cooperation. It was called this way. And these countries would sell each other TV sets, radio
receivers, various devices, because, you know, electronics can'’t survive on military orders alone. For it to
be economically sound it has to be engaged in mass production. What happened when the borders
opened that in 19967 We saw a flood of foreign goods, which were sold in Russia cheaper that they were
sold at the countries of their origin; let’'s say Japanese one, etc.

Shokin: Y Hac nponsBogunock 8 MrH. TENEBU30POB B oA, AOCTATOYHO MHOrO. A MOTOM 3TO cpa3sy Bce
PYXHYIIO.

INTERPRETER: Before that we used to produce more then 8 million TV sets a year, which is a
substantial figure, but after that it all was ruined.

Remacle: It's hard to believe and hard to imagine. | had a question about... How can the Russian
semiconductor industry catch up? When one of the big problems in the U.S. is the fact that a new wafer
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fab costs billions of dollars, and so there are very small number of companies in the world—Intel, Texas
Instruments, Samsung, Hitachi—very few companies that can still afford that kind of investment. And so,
what has happened in the United States with the new semiconductors—they are developed by
companies we call fabulous semiconductor companies and then they design the product, test, do the
R&D and then they send it to Taiwan to be manufactured. Would Russian semiconductor companies ever
consider like Micron and Svetlana, would they ever consider shipping it off to Taipei to be manufactured?

Shokin: [Oa HeT. Bpsa nu. OHu nbiTanMck camu 3To Aenatb 370, Aa, TO eCTb NPOBOAUTL COOPKY 30eChb
YyXxmx ymnos. [No3xe npogasanu kpuctannsl. beino Takoe geno. BoT Kyaa npogasanu, s He 3Hato, S
3TUM He 3aHumancs. [la, yacoBble, AN KanbKynaTopoB, NPOCTEHbKUE TakMe OTHOCUTENBHO MUKPOCXEMBI,
yunbl 6e3 cbopku, NnpogaBany Ha cOOpKy.

INTERPRETER: Kto kyna, B cMbicne, Halumn?

Shokin: Kyna npogaeanu? A He 3Hato, 9 3TuM He 3aHumancs (Mepesogyunk: B cmbicne, Hawm
npopaesanu kpuctannbl) [la. YacoBble, 418 KanbKynAaTOPOB, MPOCTEHLKME OTHOCUTENBHO MUKPOCXEMBI,
yunnbl 6e3 cOopku NpogaBany Ha cOopKy.

INTERPRETER: Well, in fact, | doubt that, because our companies tried to assemble these circuits
themselves, in fact they even U.S. ed to sell dice to other countries, you know, simple dice for watches,
calculators, chips, etc. So they would sell them out for assembly, for further assembly.

Remacle: Looking at my watch, we are running out of time.

Shokin: Hy, s He gymato, 4To Hac 6yayT BbIFOHATH.

INTERPRETER: | don'’t think anyone will make us leave.

Remacle: We're ok?

Shokin: A Hanucan go NATK Yacos.

INTERPRETER: | wrote that we are here until 5 o’clock

Remacle: Well, that's according to my watch.
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Shokin: A little bit more.

Remacle: A little bit... ok. That's good. I'm glad. What do you see as the future, as the minister who has
overseen this section of the economy? What do you see, how will semiconductors progress in the
Russian Federation in the next 10 years or so? This is not history, this is looking forward.

Shokin: A He 3Hato. A 3Hato, 4TO 4nA TOro, YToObI Halla cTpaHa Npogosikana CyLwecTBoBaTb Kak
OTHOCMUTENbHO HE3aBUCMMOE rocy4apCTBO, OHA OOIMKHA MUMETb COBCTBEHHYIO 3MEKTPOHUKY, XOTs Obl A5
BOEHHbIX Hyx[. [TOTOMY MHaye Ha4YMHaKT pakeTbl NagaTh, CNYTHUKN NafdaTb, BCE 3TO BOT Tak MPOMCXOaUT.
MoTomy 4To, NMMOO anemeHTHasi 6asa CTaBUTCH OYEHb HM3KOrO Ka4yecTBa, HUKyaa He rogHasi, imbo ¢
KOMMbIOTEPHBLIMY 3aknagkamu. N aTo geno n3BecTHo.

INTERPRETER: Well, | don’t know. But what | know, for our country to remain a relatively independent
state we need our own electronics industry, at least for military purposes, otherwise we see our rockets
fall, our satellites fall down, etc. Because either an elementbase is put very subzero quality, good for
nothing, or with computer bookmarks. And this business is known.

Remacle: That would not be good. So, let me ask a similar question as | asked Dr. Nosov. In your career
what is [it] that you’re most proud of? One part, two part—how do you think your father would answer that
same question?

Shokin: As for me, | know, of course, children are children, but as for an engineer my highest level works
designated when | developed UV laser, the Q-switced YAG CW-pumped laser with the fourth harmonic
generation. The average power of its beam with the wavelength 0.266 microns was 5 five better than the
best American analog. It was in serias production for Planar's. ¥ Hac 6bin xopoLuuii... fia3ep OCHOBHOIO
nanyyerns — 1,06y. Ho no cpeaHen MOLLHOCTM NPUMEPHO TaKOW e, Kak amepukaHckuii nasep. Ho npu
Mogynaunm 4OBPOTHOCTM 3a CYET TOro, YTO Y Hac Bbin KOpoye pe3oHaTop, UMMYIbChl U3NYYEHUSA TOXE
6bInm kopoYe. U korga 3T1o M3nyyeHve npeobpasoBbIBanoch... BO BTOPYH rapMOHMKY, TO Y Hac
KoadhpmumeHT npeobpasoBaHns Obin Bbilwe. Jlazep BTOPOWM rapMOHMKU Y HaC... MO, TaK ckasaThb,
TEXHUYECKUM YCNOBUAM npofaxu, umen 4 satta. Mbl rapaHTMpoBanu MoOLWHOCTb 4 BaTTa. U oT aTnx
YyeTblpex BaTT Mbl FapaHTMPOBANM YeTBEPTYHO rapMOHUKY noneatTa. Tam 6birio 04eHb MHOFO MHTEPECHbIX
TEXHUYECKUX PELUEHUN, KOTOPbIE ObINN OOCTUTHYTHI, MHXEHEPHBIX, KOTOPble 0becnevnBany BbICOKYH
CTabunbHOCTb, BbICOKME MOLLHOCTU, AONTOBEYHOCTb, HAAEXHOCTb. OTU Nasepbl paboTanu Ha
npegnpusTusax. B Tom umicne, Ha « MUKPOHEY.

INTERPRETER: Well, we developed these lasers for planar, for steppers [for Multichannel laser
generator of images]... And the... 0gWH HOMb WeCTb, 3TO YTO ObINO?

Shokin: MuKpOH — 3TO AnNvHa BOJSTHbI N3My4YeHMS.
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INTERPRETER: The average power at the wavelength 1.06u was quite similar to that observed in
American lasers, however, because our resonators were shorter the pulses obtained by Q-switching were
also shorter, and as the result of this in the second harmonics we had a higher conversion rate, because
of that we could guarantee the average power of 4 watts and at the fourth harmonics we could guarantee
the average power of 0.5 watts. There were many interesting technical, engineer,decisions that were
attained, and that provided high stability, high powers, longevity, reliability. These lasers worked on
enterprises, including on "Micron." And that is why this equipment was highly stable, was very reliable.

Remacle: That's a good thing to be very proud of. How would your father answer this question about
himself, about his own career?

Shokin: OH B nocnegHue rogsl BOoGLLE Ha 3Ty TEMY, NO-MOEMY, HE AyMan 1 He OYeHb Dbl JOBOJIEH
TeM, 4To ObINo B LIENOM cAenaHo. XoTH, ecriv CMOTPETb Ceryac, Y4To e Obino caenaHo, To CAenaHo
ObINI0 4ENCTBUTENBHO YTO-TO Takoe. BOT g HasBan KHWXKY nNpo Hero « MMHUCTP HEBEPOSTHOM
NPOMBILLIIEHHOCTUY . YUTO Takoe HEBEPOATHOE — TaM eCTb paclumndpoBKa pycckas, NOTOMY YTO 3TO OYEHb
MHOro3Ha4HOEe CIToBO, MO3TOMY B anurpade ecTb Takas pacwmdpoBka. [loyemy g Ha3Ban, eé Tak, u3
Kakmx coobpaxkeHnin? ATo CroBo, NO-MOEMY, O4EHb NOAXOANT K HaLLEN 3NEKTPOHHOW MPOMBILLNIEHHOCTMH,
CO Bcel eé npegbictopren. K TexHonormieckon ancumnninHe Hawero nepcoHana. Hy, oueHb MHOro ecTb
acnekToB, N0 KOTOPbLIM OHa HE OYEHb K HAM MOAXOAMT, HO OHa Obina co3faHa. Y Hac bbina eauHCTBEHHas
B MMpe CTpaHa, KoTopasi MONTHOCTbI0 obecnedrBana BOOpyXeHne BceMu BUaamMm aneMeHTHomn 6asel. U
no obwemy ob6bemy Toxe oHa Obina rae-To Ha BTOPOM-Ha TPETbEM MEeCTe MO pasHbIM Buaam NpoayKumm,
a no HeKoTopbIM nNepsad. A Hawwm JoCTkeHns B obnactn CBY-aneKkTpoHukK, oHK, B 06LLEM-TO, Bbille
MHOrMUX, BbilLle MUPOBOrO YPOBHSA BO MHOIMMX Cry4vasix.

INTERPRETER: During his later years, | think, he wasn’t very satisfied with his achievements when he
looked back at his career. But | think when we look back at his achievements now it was some kind of
thing. And this book is called The Minister of Incredible [or Improbable] Industry, because this second
word is polysemantic in Russian and has various meanings. And it was a kind of an improbable or
incredible industry, because this industry sticks out from other industries in our country, because it
doesn’t really fit the mindset of our people, it ran contrary to what we used to do in the past, to our old
habits in all industries’ fields and areas. Yet it managed to become a highly successful industry, which
supplemented the military with all components it needed, and our achievements in UHF electronics are
quite significant, they’re definitely more significant than achievements of most countries.

Remacle: OK, | have to look back and ask one question | meant to ask earlier. So, it's completely out of
sequence. What were the roadblocks...? | think you've said it took 3—4 years to implement the planar
process here, in semiconductors in Russia or Soviet Union at that time. What were the roadblocks that
had to be overcome in order to implement it? What were the problems that they ran into in terms of either
materials, or machines, or anything.
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Shokin: Of course, machines, materials also...

Remacle: Two big things.

Shokin: [a, cobcTBEHHO, OH B3sifcs 3a TO, YTOObLI camoMy co3faTtb U 060pyaoBaHNE, KOTOPOE
MONHOCTBIO ObINIO 3anpeLLeHo NpodaBaTh Hawen cTpaHe. Hy, KOHeYHO, Koe- YTO NoKynanu, Ho B
OCHOBHOM BCe 3TO, N0 KparHen Mmepe, A5 CEPUNHbIX 3aBOAOB NPON3BOAMUIIOCE Y HAC XXe BHYTPU caMoro
X€ MUHUCTEPCTBA 3IIEKTPOHHON NPOMBILLITEHHOCTU. U BCe 3Tn ckpanbepsl, 1 BCe 3TN U3MepPUTENbHbIE
yCTaHOBKW, cbopka, pa3Bapka, komnpeccusi, AN dy3nNoHHbIE NeYn — BCce 3TO NPON3BOANIIOCE CAMUM Xe
MUHUCTEPCTBOM. VI maTepuansl (BOT, B 3eneHorpage, Tam eCcTb eLe OgUH KPYMHENLNA NHCTUTYT C
6onblwmmn goctmwkeHnammn — HUW matepmanoeenenust. OH cenvac B COBCEM MIOXOM COCTOSIHUM — HO OH
obecneunBan anuTakcUanbHbIMU CTPYKTYypaMu, U BCEM, YTO HYXXHO, BCE NpeanpuaTus.).

INTERPRETER: My father undertook a very important assignment—he wanted to create everything from
scratch himself. Everything that was produced on these plants was practically produced by the Ministry of
Electronics—all those scribers, all the welding, diffusion furnaces, all this stuff, all was done by the
Ministry of Electronics and its plants. It was forbidden to sell to our country this equipment, these
technologies elsewhere, and in Zelenograd there exists another important research institute...

Remacle: Wait a minute, | have one question. When you say “forbidden to sell elsewhere,” you mean
elsewhere outside of the Soviet Union?

Shokin: Outside of the Soviet Union and inside the Soviet Union, also.

Remacle: Only in the establishments that the Ministry controlled.

Shokin: Hy BoTt Takon npumep: ToT xe rpaHat Nd:YAG, ga? Npanat. OH BbipalLMBaeTCcsa 13 pacnsasa rno
mMeToay YoxpanbcKoro B cneumanbHbiX POCTOBbIX MalLuHax. B cneunanbHbIX MpUANEBbLIX TUMMAX — 3TO
CNOXHas TEXHONOMMSA — Hy He BaxHO. BOT 310 pocToBOE 060pyA0oBaHNE NPON3BOAMIIOCE CAMUM e
MWUHUCTEPCTBOM 3/1IEKTPOHHOW MPOMBbILLIIEHHOCTU, MOTOMY, YTO U ANSt KPEMHUSA NPUMEHSIETCH TOT Xe
MeTOoZ, OHO NPOM3BOAMMOCH W AS1s1 XKENE30-UTTPUEBOTO rpaHaTa, 3ao4HO caenanu u ans
3TOro,Na3epHoOro UTTPMN-antoMUHUEBOrO rpaHaTa ¢ HEOAMMOM. .. A OTBETCTBEHHbLIM 3a TBEPAOTESbHLIE
nasepbl ObINI0 MUHUCTEPCTBO 0BOPOHHOM NPOMBILLIEHHOCTU — Y HUX BCSt ONTMKa Obina. Tak BOT OHU
TpeboBanu, 4Tobbl UM eLLe NOCTaBWUIM U 3TO BCce obopyaoBaHue. NMNoHumaeTe?. W noctaensanu...

INTERPRETER: [paHnaT — 310..? OK) Ar, Ar

Remacle: Just say yes, | know what he is talking about.
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INTERPRETER: There was existent some sort of equipment, growing equipment

Remacle: Crystal growing equipment, crystal growing equipment, using iridium, various alloys, and it
was also used to work with silicon and the Ministry of Defense Industry was responsible for solid state
equipment...

Shokin: Solid state lasers.

Remacle: ...lasers, sorry, for all optics in general. They wanted to procure this equipment, to purchase it?

Shokin: Yes, oHu xoTenu nony4nTb Ans ce... BepHee, 1 BaM HenpaBuibHO cka3ars, OTBETCTBEHHbLIM 3a
3TW camble KpuUcTansbl y Hac 6bINo0 MUHUCTEPCTBO XMMUYECKOW NMPOMBILLNIEHHOCTU. Tak BOT, OHU UX, 3TN
KpucTannbl, 4OMMKHbI ObINN NOCTaBNATE MUHUCTEPCTBY OOOPOHHON NPOMBILLNIEHHOCTM A4S Na3epoB. Tak
BOT, A5l TOro YTOObI pelwmnTb 3Ty rocygapCTBEHHYO Npobnemy oHu TpeboBanu o6opyaoBaHue y
MUWUHUCTEPCTBA 3MIEKTPOHHOW NPOMBbILLIIEHHOCTH, KOTOpPOe, COOCTBEHHO, caenano aTo 06opygoBaHue
TONBKO AN COGCTBEHHbIX HYXA,.

INTERPRETER: So, | think that was the system—the Ministry of Electronics had all the equipment for
growing crystals, and the Ministry of Chemical Industry needed this equipment because it would sell dice
to the Ministry of Defense, the Ministry of Chemical Industry was responsible for that. So the Chemical
Industry would ask the Ministry of Electronics to sell them this equipment, but this Ministry designed this
equipment for itself, for its own institutions, it would not sell it.

Shokin: BoT, B YeM HegoCTaTKu Takon CUCTEMBI.

INTERPRETER: So these are the disadvantages of such a system.

Remacle: A question and | promise to quit. But you've raised it in your response to me. The U.S. put
very strong sanctions about what equipment could come to the Soviet Union and Eastern Block countries.
And yet we know, wafer steppers and IM implanters and so forth got here eventually, to what degree
were they used as examples, as copied? How did that impact what happened in the development of the
Soviet semiconductor industry? And if you want to answer, you don’t have to.

Shokin: HeT, Hy a 4To TyT... Bce gaBHO n3BecTHo. [la, o6opyaoBaHue Kakum-to obpasom, ecnu
nonagano... eCnu He nonagano, 3Ha4yMT Aenanu Tak, No kapTuHke. Ecnv nonagano, ero nsyyanm u
oTAaBanu KoMy-To Ha pa3paboTky, Ha Bocnpou3BefeHne. BoT B 4acTHOCTU NasepHkIn ckpanbep.to Y Hac
CHa4vana nblTanuce caenatb ceou B [lopbkoM, B HxkHem Hosropoge. Ho notom oHu He pewmnnmn
npo6nemMy co CTosoM, 1 nopy4mnu 31o B [NnaHap. Tam BOCNPOM3BENN aMeEPUKAHCKYI0 MaLUUHy —
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Electroglass 1400AX. Cama malunHa Hu4ero ocobeHHoro n3 cebs He NnpeacTaBnseT — HO Tam Obin cTon
Ha BO3ayLLHOM noayLwwke. CTon Ha BO3AYLUHON NoAyLUKe NS nepeMeLLeHust NnacTuHbl. BoT oHu ero
CYMEeNnu BOCMNpou3BecTu. A camoe-TO rmaBHoe — pa3paboTaTb TEXHOMOMMIO ero Npon3eoacTea. Motomy,
YTO OHa He 04YeBMAHOM Bbina cHavana, NpocTo pesepoBanu, NoToMm... Hy B obLiem obunmce oHK TOro,
4YTOOLI coenaTth 3TO Npuemnemo. U, BOT, Ha 3TOM CTOJle MOTOM YXKe OHU Aenanu, 3Ha4uT, CTENNepsbI, 1
BCe, YTO yroaHo. OHKM NPOCTO OCBOWMM 3TY TEXHOMOMMIO N HAy4YUIINCh NPEeKpacHbIe AenaTh BELLU, MOXET
ObITb Aaxe nydLwe, Yem KTo-nnbo elle 3a pybexom.

INTERPRETER: Indeed, that's a well known fact that somehow equipment would get to our country, and
if not then we would try to reproduce this using pictures. Anyway, such equipment would be studied then
and they try to reproduce, copy. For instance, several attempts of creating a laser scriber failed. Such
attempts were undertaken in Nizhny Novgorod, which was called Gorky at the time. They wanted to make
their own laser scriber, but they faced the problem with the coordinate table, | don’t know if it's called that
way in English—coordinate table?

Remacle: | don’t know.

INTERPRETER: And so they ordered Planar...

Shokin: TNepemeleHune. That's a plane where this wafer moves

Remacle: Oh, | know what you're talking about, | understand.

INTERPRETER: So, they ordered Planar to reverse engineer Electroglass 1400AX which Planar did
rather successfully. They did not only reverse engineer the system of this table, this plane, what you call
this, but also designed their own technology for producing these things and even though this technology
wasn’t very intuitive. They figured it out and they started producing them, and i think, they were more
successful in that than many other foreign organizations.

Shokin: BocnpousBeaeHue — crioXkHasi TexHudeckasi 3agada 1 MoXeT ObiTb pelleHa TOofbKo Npu
HanNnM4MM MHOIMX YCITOBUIA B NEPBYI0 OYepenb Hannune 3HarLwmx nHxeHepoB. Hanpumep, BO Bpems
BTOPOM MMPOBOW BOMHBI, 'yaepunaH, 3HaMEHUTbI KOMaHAYoLWMIA HEMELLKUMU TaHKOBbLIMU BOMCKaMu,
notpeboBan oT 'MTnepa NocTaBuTb Nepes HEMELKOM NPOMbILLSIEHHOCTLIO 3a4a4vy BOCMPOM3BECTU U
HayaTb BbIMyCK HEMELKOro TaHKa no obpasuy coBeTckoro TaHka T-34. Camu noHMmaeTe, o6pasLoB y HUX
Ans n3yveHus 6bino goctaTovHo. Takasa 3agadva Obina nocTaeneHa, 1, BOT, MEPBOKIACCHas HEMeLKast
NPOMBILLIIEHHOCTb HE CMOrNna ee peLlnTb NOTOMY, YTO OHM He CMOIMK B NEPBYIO oyepeab BOCMPOU3BECTHU
ansenb. nsenu, ga? Kakue B lepmaHmm — poguHe [nsensa — amsenn? Ho oHW ero He cmornm caenatb.
He 6bIno Takoro antoMuHUs, He ObINO eLle Kakux-To MaTepumarnos... 000pyA0OBaHUSA KaKOro-To He GblIno...
BoT He cmornu u Bee... OTkasanucb. OHM caenany HeYTo NOXoXee, HO CKOMMPOBATb HE CMOTTIN.
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INTERPRETER: Well, you know, there is a famous example. During the Second World War Gudarian,
who was a famous tank... how do you call them?

Remacle: Tank operator.

Shokin: Tank commander...famous commander by the German tank troops, demanded from Hitler to set
the problem to reproduce and begin production of the German tank according to sample Soviet tank of T-
34. It's clear that they had enough samples for a study. Such problems set the first-class German industry
occurred not able to solve it because they were not able, first of all, to reproduce a diesel. Diesels, yes?
What in Germany—motherland of Diesel are diesels? But they were not able to. There not such
aluminium, there were not yet some material, some equipment. They did something alike, but not a copy.
Not.

INTERPRETER: This first-rate German industry failed to reproduce the tank, and why? Because they
couldn’t find the aluminum of the appropriate grade, some equipment was lacking. So, in the end some
replica which didn’t look like the T-34, really.

Remacle: OK. Two last questions and they’re both quick ones. One is what would your advice be to a
young scientist, to a young engineer, to a young physicist?

Shokin: A s cendac Bce BpeMsi Hag 3TMM AyMato MOTOMY, YTO OAHa M3 3a[ad Hallen akagemMmmm — 310
Kak pa3 peLueHne 3Toro Bornpoca. YTo xxe UM NpeanoxnTb, Kak, Kak COXpaHWUTb MHXEHEPHOE MCKYCCTBO B
Hallen cTpaHe Kak TakoBoe.

INTERPRETER: You know, | am constantly thinking about this, because this is one of the goals our
Academy is trying to achieve—what can we offer, what answer is there to this question, how can we
maintain this engineering art?

Shokin: [a, ceryac Monoaexb y4nmTcs nrnoxo, 3HaeT Marno, a MHXeHepbl — 3TO co3ngaTenu, creators.

INTERPRETER: Because our youth doesn’t study that well, its knowledge is poor, but engineers should
be creators.

Shokin: I'IoaTomy A BCe BpemMA AymMato, HO NOoKa OTBET HE OYeHb MOoJ1y4aeTCA, YTO B HAaLlUMX yCroBUAX
MOXHO caenaThb...
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INTERPRETER: That is why I've been constantly thinking about this, but for now | don’t have any answer.
What can we do to solve this problem under our conditions—I don’t know.

Shokin: OguH n3 oTBETOB — 3TO NOArOTOBKA MaTepuarnos No UCTOPUN BCEW HaLlen NPOMBbILLIEHHOCTH
BbICOKMX TEXHONOIMI NOTOMY, YTO OHA NPAKTUYECKN HE M3BECTHA HMKoMy. OHa Bcsl Obinia 3akpbiTa. Bee
37O ObINO cekpeTHO. BOT 5 korga aTy KHUXKKY Havan nucatb, s elle caM O4Y€Hb Mario 3Harn 13 Toro, 4To
3a4ecb HanucaHo. MNoToMm y3Hamn. 3To yxxe BTOpoe U3faHue, 30ecb OHO yXXe 6onee npoaBuHyTOE.

INTERPRETER: One of the answers could be publishing books on the history of high-tech industry in our
country, because, you know, it is not known almost to everybody, it was secret, and | myself didn’t know
many things when | started writing this book, I learned only later. And this is the second edition, which is
revised in many ways.

Remacle: So, why did you agree to participate in this? Why did you think it was important to participate
in this discussion for the Computer History Museum? | think these two topics are connected in a way.

Shokin: B 3agavax Hawel Akagemum Bo-NepBbix — NponaraHaupoBaTth cebs. Bo-BTopbix —
nponaraHgupoBaTb OCTUXXEHUS HALLEN OTEYECTBEHHON NHXeHepun. NoaTomy S C yOOBONbCTBMEM
npucoeauHNICS K BalleMy NpoekTy. A 6bl Hagesncs, S Hagechb, YTO Bbl TOXe He 3abyaeTe, 4YTo BCe 3TO
NMPOXOAMIIO N B CTEHAX NMOYTU YTO akadeMnn Hallen, 1 C y4acTreM YNeHoB akagemun, notomy, 4to XK.M.
AndepoB — Toxe YneH Hawen akageMun. Mbl ero gaxe npocunu ctatb HaLWMM npe3ngeHTom. Ho oH 'y
Hac TakoWn YeroBeK 3aHATLIN, NOJTOMY NPe3nAEeHT Y Hac Tenepb akagemuk N'ynsaes.

INTERPRETER: Our Academy has several goals. One of them is the promotion of the Academy as such,
and the second goal is the promotion of our engineering achievements. So | was very happy to be
interviewed by you because | think that would remember that it took place within the walls of our
Academy, and in fact, many members of our Academy were involved in these developments, including Dr.
Alferov, who is also a member of our Academy. We even asked him to become our President, but he is a
very busy man. Our President today is Mr. Gulyaev.

Shokin: Andepos — ¢ AndepoBbiM Mbl B CBOE BpeMsi, MPOBOAUIIM NEPBYIO ¥ HAC B CTpaHe — 3TO
aBepHoe ObIiT BOCEMbOECAT TPETUI rof — KOHDEPEHUUIo No MHTerpanbHom ontuke. B Mockee, B HAN
«[JdenbTay, roe a8 paboTtan rmaBHbIM UHXEHEPOM.

INTERPRETER: Alferov and |, in fact, held the first conference on integrated optics in 1983 in Moscow at
NIl Delta. | used to work there at the time.
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Remacle: Is there anything else | should have asked you that | didn’t ask you that you want to be on
video about.

Shokin: | don’t know. Maybe tomorrow morning | will be able to think something else.

Remacle: Ok.

Shokin: So, that’s for you

Remacle: Thank you very much.

END OF INTERVIEW
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