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Oral History of Yury R. Nosov

Yury R. Nosov, May 17, 2012

Rosemary Remacle: Welcome. My name is Rosemary Remacle. | am with Computer History Museum in
Mountain View California. Welcome Dr. Nosov. | would like you to introduce yourself, tell us what you do
today and then a little bit about your background: where you were born, where did you go to school... And
then we go from there.

INTERPRETER: Hy uT0 e, gaBante Ha4yHeM 310 nHTepBblo. MeHst 3oByT PO3MAPU Pomenu. A
npeacTaBnsa YHUBEPCUTET KOMMbIOTEPHON UCTOPUN, Haxoadawmics B MayHTuH-Bbto (KanndopHus).
Mpexae Bcero xoTena NoNpuMBeTCTBOBaTbL Bac rocnoauH Hocos. M xoTena, 4Tobbl Bbl pacckasanu napy
cnos o cebe, pacckasanu HaMm: rae U Kak Bbl POOUSTUCH, B KaKyHO LUKOMY Bbl XO0A4unu. [ocne 4ero mbl yxe
NpoAomKMM Hawwy Geceay.

Yury R. Nosov: [leno B Tom, 4TO 04eHb HeJaBHO, B CeHTSOpe npoLusoro roga (ceHtsbpe 2011 roga),
MHe 6b1ro 80 neT. Y MeHs Obin rbunen.

INTERPRETER: The fact that very recently, in September last year [September 2011], | turned 80 years
old. It was my anniversary.

Nosov: Bot. U k atomy tobuneto.
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Oral History of Yury R. Nosov

Remacle: You look very young.

INTERPRETER: Bbl BbIrnssanTe HamMHOro MOJIoOXe.

Nosov: Cnacnbo 3a KOMNIIMMEHT.

INTERPRETER: Thank you for your compliment.

Nosov: A aymaro 3TOT KOMMJIIMMEHT MOEMY rarncTyky, MOEM py68LLIKe, HO HE MHe.

INTERPRETER: I think this compliment goes to my tie, to my shirt, but not to my face.

Nosov: K atomy tobuneto 4 caenan MHOro BbiCTaBOK. TaM BbICTaBku. M B YaCTHOCTW caenan nnakar, rae
Oblnia onmncaHa KpaTko Mos Xn3Hb. Kak pas 6onblue cemenHas. Mpowe 6yaet moxeT 6biTb MPOCTO
nocmotpeTb. BoT 310 A poauncs. Father, mother, my sister and my brother. My brother now in the Mexico.

INTERPRETER: During the celebration he organized a number of exhibitions. He also prepared posters.

Nosov: OH npodeccop maTemaTukn. BoT oH.

INTERPRETER: He is professor of mathematics. <Shows picture> This person. This small baby.

Nosov: M oH yxxe 10 neT HaxoanTbes B Mekcuke B MNonutexHnyeckom MHCTUTyTe. PaboTaerT.

INTERPRETER: He has been working at the Polytechnic Institute in Mexico over 10 years now.

Nosov: Bor. Hy 3Ha4YnUT B CBA3M C BO3paCTOM MHE OO0BEJIOCb UCMbITaTb BCE TPYOAHOCTU BOWHbI.

INTERPRETER: Due to my old age | went through all of the hardships of the War.

Nosov: T.e. nepBble 6 KnaccoB 5-KracoB A y4uncsa Bo Bpems BOMHbI. B 49-oMm rogy... Hy A ckasan, 4to
BO BPEMSsI BOMHbI Mbl BCE UCMbITbIBaNM onpeaeneHHble TpYAHOCTH.

INTERPRETER: As | said during the War, all of us went through all sorts of hardships.
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Oral History of Yury R. Nosov

Nosov: Mow oTteu 6bin npsimo ¢ 41 roga, ¢ NepBo Hedenu BoWHbI, U A0 KoHua 45-ro B apMuu.

INTERPRETER: My father was drafted in 1941 during the first week after the war started and he had
been serving there up until 1945, when war ended.

Nosov: Mol 6binm aBakynpoBaHbl 13 Mocksbl B TopbkoBCKyto obnactb, HmxkHuin HoBropoa, mecteyko
BonoxHa Ha Borre.

INTERPRETER: We were evacuated from Moscow to the Nizhny Novgorod region to the small place
called Bolohna.

Nosov: V3BeCTHbIN, CTapuHHbIA rOpof, O4eHb U3BECTHbIN. ManeHbKUn TONbKO.

INTERPRETER: This is ancient town.

Nosov: Mama... n emy 6bino Torga 2 roga. Bot atomy. MHe 6bino 10 net. U et 6bino 14.

INTERPRETER: Well. This is my Mom. <Shows picture> This baby was 2 years old at that time. | was ten
years old. And she was fourteen years old.

Nosov: XKnsHb Obina gocratovHa TpyaHas. M Takoe TpeneTHoe OTHOLLEHME K xrneby OCcTanochb y MeHs Ha
BCIO XM3Hb. N y BCex Hac.

INTERPRETER: So life was hard for us. And very special attitude to bread. This has remained for all of
us.

Remacle: You today look like your father very much.

INTERPRETER: B Bawwm rogbl Bbl 04€Hb MOXO0XW Ha BaLLEro otua.

Nosov: Ho 3gecb oH Mmonogon. 31o npumepHo 39-11 roa, oTLy 34eck 45 net

INTERPRETER: He is very young here because it 1939. My father is 45 years here.
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Oral History of Yury R. Nosov

Nosov: B 49 rogy s 3aKoH4YMN WKOMy. 3aKOHYMIT XOPOLLO. YcnewHo. A xovy caenatb ManeHbKoe
oTcTynnexve, 3aberas snepen. MNockonbKy s B NOCneAHVe rofbl OMeHb YBMeKarCb UCTOPUEN
3NEKTPOHMKN, TO B NocnegHee BpeMs B3N O4eHb MHOMO MHTEPBBLIO Y BETEPAHOB 3MIEKTPOHUKM.

INTERPRETER: In 1949 | graduated from school. | was a good student. And | also like to make a small
remark. Recently I've became very interested in a history of electronics, and lately, | mean like a course
about 10 years, | took quite a number of interviews of different pioneers of the field.

Nosov: N ocobeHHO Gblnn MHTEPECHBLI B 3TOM HavarnbHble roabl. Foabl BOWHbI U rogbl y4ebbl. He cTonbko
rogpl pabdotbl. O6 3TOM 51 HanNucan craTtbio, KoTopas HasbiBaeTcs “[MopTpeT Moero nokorneHusa”. OHa y
MeHS1 ¢ COBOM, HO Ha PYCCKOM.

INTERPRETER: And what | found most interesting was the early years, like the time of the war and the
school days. | wrote an article about this, and this is called "Portrait of My Generation." | brought it here,
but it is only in Russian unfortunately.

Remacle: We would like it very much. We are very interested at the museum to have these kinds of
things even though they are in Russian, because we are a global museum. We would be interested in
them.

INTERPRETER: Bbl 3HaeTe ans Hawero my3ses 66110 66l 04eHb MHTEPECHO 3anonyynTs cebe Takue
mMaTepumarnbl, NOTOMY YTO Mbl My3ei rnobanbHOro xapakrepa. [lake ecriv oHM Ha pyCCKOM.

Nosov: OcoGeHHO MeHs1 yauBUIO, YTO MNIOAM 3TOro NOKOMEHUS, NoAM MOEro Bo3pacTa, npolueawmne
BOWMHY, OHM BCE OY€Hb XOPOLLIO YYUIINCE, BCE OMEHb PBaNUCh K BLICOKOMY 06pa3oBaHmMio. OTO HE TOSbKO 4,
HO 1 MOW POBECHMKU. A obpaLlal Ha 3TO BHUMaHWE.

INTERPRETER: What really struck me is that the people of my generation (of my age), those people who
have been to work, they were extremely good students. And they were really interested in getting higher
education. It is my opinion.

Remacle: Why do you think that was?

INTERPRETER: Noyemy, Bbl AyMaeTe, OHM Tak nocTynanun?

Nosov: BownHa 3akansna. The war is the strong.
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Remacle: It's made you strong?

Nosov: Yes.

INTERPRETER: War made you tough.

Nosov: Hu kTo u3 Tex, y Koro s 6pan MHTepBbIO, HE MPONYCTMUAM HXU OLHOMO roda, XoTs 1 Obinn B
TsKenbIX ycnosusix. Bce yunnuck. MHOrme okoHYMNK WKOMY OTIIMYHMKAMKM C 30510TOM Mefanbto, U 51 B
ToMm 4ymcne. Gold medal. The school.

Remacle: You saw that you were very good students?

Nosov: Yes. School.

Remacle: Yes.

INTERPRETER: All those people. You now, what is interesting, none of them have missed a year at
school. And most of them were “A” students—all got gold medals. And | was one of them.

Nosov: A nowen yuntbCs B (PU3UKO-TEXHNYECKUI (haKynbTeT (OH TONbKO YTO OTKpbInics) MockoBcKoro
yHuBepcuTeTa. OTO Gbin 0coObIN hakynbTeT, CO30aHHLIN CNeLManbHO AN HOBOM TEXHMKK (Mo HOBYHO
TEXHUKY).

INTERPRETER: In fact, after graduating from school | entered to Physics and Technical department of
the Moscow State University. This department had just been opened. It's was a new one. This was a
special purpose department which was designed to teach students information about new equipment.

Remacle: What kinds of new equipment?

Nosov: Moeli cneumanbHoCTb0 Obina saepHas dmsmka. (My specialty was nuclear physics.)

INTERPRETER: Bbl roBopuTe, 4to thakynbTeT 6bin co3gaH nog HoBoe obopynoBaHmne?

Nosov: He nog O60py,U,OBaHVIe, a noa npoasm>xXeHmne HOBbIX OTpacne|7| HaYKN N TEXHUKWN.
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INTERPRETER: In fact, it was not designed to be teaching people about new equipment. It was designed
to promote innovation in science and innovation technology.

Nosov: 3710 6bino. Certyac OH NpeBpaTUIICA B CaMOCTOATENbHbIN MHCTUTYT — MOCKOBCKUIA (ON3MKO-
TEXHUYECKUW MHCTUTYT, a Torga a1o 6bin dakynbTeT yHuBepcuTeTa. [1oTom OH oTAenuncs yepes
Heckonbko net. B 50-e roapl.

INTERPRETER: Anyway. This department became an independent institute. The institute was found in
1950s and now it is Moscow Institute of Physics and Technology

Remacle: When did you start school there?

INTERPRETER: Koraga Bbl Hayanu Tam yunTtbca?

Nosov: B 1949 roay.

INTERPRETER: | entered there in 1949.

Remacle: So post war.

Nosov: Tam npenogasanu BblgatoLumecs yyeHble COBETCKOro cotosa.

INTERPRETER: Some outstanding scientists used to be professors there.

Nosov: Kanvnua. HoGenesckui naypear.

INTERPRETER: Kapitsa. Nobel Prize winner.

Nosov: OH uutan Y Hac nekuumn no CbVI3I/|Ke.

INTERPRETER: He gave us lectures on physics.

Nosov: Ho oH notom ctan Hob6enesckum naypeatoM. Hobenesckuin naypear JlaHgay.
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INTERPRETER: Landau. Another Nobel Prize winner.

Remacle: And they all were at your school?

INTERPRETER: N BCce oHM npenogasanu Bam?

Nosov: bbinu notokun. Ha ogHoM noToke nekuuun Yitan JlaHgay, a Ha gpyrom (Ham umitan) Kanuua.

Remacle: Landau before.

INTERPRETER: We were all divided into two groups. And Landau used to give lectures to the first group
and Kapitsa used to give lectures to the second group.

Nosov: Konnoksuymbl (Unu kak ux HassaTb). JlTabopaTopHble paboThl (4axe He ynTan nekumn) Ben
Gepnytowmii naypeat [Npoxopos.

INTERPRETER: Future Nobel Prize winner Prokhorov gave us colloquium.

Nosov: OH Ben. Hy ga. OH c rpynnon pabdoTan. He yutan nekuui.

INTERPRETER: He worked with the group.

NosoOV: ¥Y Hac uuTan Ha cTapLumx Kypcax HEMTPOHHYI0 umanky Byayuimn Hobenesckuii naypeat PpaHk.

INTERPRETER: Mr. Franck another future Nobel Prize winner gave as lectures on neutron physics.

Nosov: 310 Obi1 04eHb BbICOKOMHTeﬂJ'IeKTyaﬂbeIIZ MHCTUTYT.

INTERPRETER: It was a highly intelligent institute.

Remacle: It's sound like it.

Nosov: BoT 3gechk Korfa s ero KOHYun.
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INTERPRETER: Here is a picture from the time when | graduated from this institute.

Nosov: A koH4un ero 3aumon 54-ro roga.

INTERPRETER: | graduated in the winter of 1954.

Nosov: M 310 Mbl 6bInn B YHUBEPCUTETCKOM AOMe OTAbIX. [1psaMo 3umon. 3Havok yBuaenu? 3To 3Ha4YoK
yHuUBepcuTeTa.

INTERPRETER: This was the University Lounge area.

Nosov: OgHako paboTaTb st nowen. BepHee y Hac 6bino pacnpegeneHnne, s He BolGupan, MeHs
HanpaBunu Ha paboTy He Mo aToMHon pusmke. K aTomy Bpemenun (54-11 roq), BUAMMO, B CTPaHE yxe
ObINO CNNLLKOM MHOMO NOATOTOBIIEHO CMNELMAnMCTOB No siAepHON rsmKe.

INTERPRETER: However when | started working or rather was sent to a workplace—because it was
done like that in those days—I didn’t start working as a nuclear physicist because by that time (by 1954)
apparently the country had already too many specialists trained in nuclear physics.

Remacle: So what did you think when you have spent your time studying nuclear physics and you get
appointed to go someplace else?

INTERPRETER: YTto Bbl fymaeT 06 31Ol CMTyaumum, YTO Bbl HECKOSBKO JET U3yyanu agepHyo dusmky, a
oTnpaBuny Bac nNo pasHapsgke pabotaTb NO APYron cneunanbHoCTH?

Nosov: OTo o4YeHb XOpOoLLO.

INTERPRETER: I think it's very good.

Nosov: 310 MHe noBesso.

INTERPRETER: | was lucky!

Nosov: A nonan B HOBYI0 06nacTb.
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INTERPRETER: | was introduced to a new area.

Remacle: And that new area was?

Nosov: lNuoHepckuin nepnoa SaepHor OU3NKK yxKe 3aKoHUMNCca K 54-my roay.

INTERPRETER: Because, you see, nuclear physics wasn'’t at the pioneering stage anymore.

Nosov: B Toxe Bpemsi Te gucumnnnHbl M To obpasoBaHne, KOTOPOE HAM AaBanu B YHUBEPCUTETE, OHO
NO3BOJIANO O4YEHb ObICTPO COPUEHTMPOBATLCS B HOBOW 061acTu.

INTERPRETER: However the courses that we were given at university, the education that we got there,
helped us to quickly acquaint ourselves with arising fields (new, growing areas).

Remacle: And what were arising areas?

INTERPRETER: C kakumu HoBbIMM obnactamu?

Nosov: A nonan B opraHusauuto. A Havan paboTtatb B opraHu3auum (3To MHe Toxe noeesno). OHa
HasbiBanacb CKb245 Toraa.

INTERPRETER: | was appointed to enterprise called SKB245 and | was lucky.

Nosov: U oHa 6bina co3gaHa 3a HECKONMbKO NeT 40 TOro Kak s npuien nog BbIMUCIUTENBHYO TEXHUKY MO
cneunanbHOMY NOCTAaHOBIIEHUIO NpaBUTENbCTBA A4 Pa3BUTUA BbIYMCIIUTENBHOM TEXHUKN.

INTERPRETER: In fact, this enterprise was established only a few years before | graduated and it was
designed to be working in a field of computing devices - in field of computational technologies by a
special government decree.

Nosov: U korga s npuvwen Tyaa paboTtaTb, B rog HakaHyHe Tam Oblna cosgaHa nepBasi 0oTeHecTBEHHas
(Hawa poccuiickas) yHMBepcarbHas BbluMcnutensHas mawmHa “Ctpena.” OHa Bowia B UICTOPUIO HaLLewn
BbIYUCIUTETTBHON TEXHUKN.
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INTERPRETER: So only a year before | started working with this enterprise, it developed the first Russian
universal computer “Strela”. It's part of Russian history now.

Nosov: 310 nepsas B NCTOpUKN pOCCVIIZCKaﬂ Oonbluas yHuBepcaribHasa BbIHUCITUTE N IbHaA MallunHa.

INTERPRETER: So it was the first Soviet large universal computer.

Remacle: Was it your first experience with computing of any kind?

INTERPRETER: 1ns Bac 310 6bi1 NepBbIv OMbIT OOLLEHNS C BBIMUCIIUTENBbHBIMW TEXHONOINSMN?

Nosov: B 3TOM KOHCTPYKTOPCKOM G1OpO B COOTBETCTBMU C TEM MOCTAHOBIIEHMEM, MO KOTOPOMY OHO GbINO
CO3[aHo NpaBuUTENbLCTBOM, BbINIO NPeayCMOTPEHO NOoMyNnPOBOAHNKOBOE nogpasaenerHue. Semiconductor
division. A nonan uMeHHo TyAa. A He 3aHUMancs BbIYUCTTUTENBHOW TEXHUKOW.

INTERPRETER: In line with a government decree a semiconductor division was established within this
design bureau, so |, in fact, never had to do anything with computing equipment because | work only in
this division.

Remacle: So the semiconductor division was a part of the overall computer bureau?

INTERPRETER: Takum 06pasom, BOT 3TO NOMynpoBOAHUKOBOE OTAENeHne BXOAMIO B 3TO obLiee
KOHCTPYKTOpPCKOe Otopo, 3aHMMaloLLeecs BblYMCNINTENbHBIMU BONpocamu, Aa?

Nosov: [a. Co3gaHnem BblMUCTIUTENBbHbLIX MaLUUH. VI MHE OnATh e NoBe3ano, YTo Mbl Aenanu
TpaH3MCTOpbl U Anoabl 1 pa3pabatbiBany, BbiMycKkanu TyT Xe A8 crieayrowen mogudmkaumm Ton xe
“Ctpensbl”, ans BbIYUCIIUTENBHON TEXHUKN.

INTERPRETER: Yes, the design bureau itself was in charge of creating or developing new types of
computers and our division in particular was developing and manufacturing transistors and diodes which
could be used for modifying this computers (it's name was “Strela”) further.

Remacle: And were the other design bureaus in the Soviet Union at that time working on similar projects?
INTERPRETER: B coBeTckoMm coto3e B TO BpeMsi ObInn Kakne-To Apyrme KOHCTPYKTopckme 61opo,
KOTOpbI€ 3aHMMaIUCb TaKNMK Xe NpoeKkTamm?
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Nosov: Mo BblMMCNUTENBHOW TEXHUKE?

INTERPRETER: You mean computing devices, right?

Remacle: Yes.

Nosov: bbino ABa BegyLmx npegnpuaTus — 3T0T U MHCTUTYT TOYHON MEXaHWKN U BbIYNCIINTENBbHON
TEXHWKW, KOTOPbIV BO3rnaBnsn akagemuk Jlebenes.

Remacle: I've heard of it.

INTERPRETER: Yes. We had in fact two leading enterprises of this kind of company. The first was ours
and the second was the Institute of Precise Mechanics and Computing Equipment, which was headed by
Academician Lebedev.

Remacle: What about loffe institute?

INTERPRETER: YTo BbI MOXETE CckasdaTb 00 MHCTUTYTE Modhdhe?

Nosov: A sawmwan gucceptaumtio B UHCTUTYTE Modbdpe.

INTERPRETER: This where | defended my dissertation.

Nosov: B 64 roay.

INTERPRETER: | successfully did it in 1964.

Nosov: U Torga nosHakomuncsa ¢ AngeposbIM.

INTERPRETER: That's where | met Alferov.

Nosov: Torga nosHakoMuncs ¢ Apyrummu MonogabiMu donsvkamm.

INTERPRETER: That’s where | met other young physicists.
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Nosov: Codeen

INTERPRETER: Mr. Sofeev.

NOSOV: Y MeHsl ONMOHEHT ObiJl Ty‘-IKeBVI‘-I. OH noTtom cTan ONPEKTOPOM DU3NKO-TEXHNYECKNI MHCTUTYTA

Nodhde.

INTERPRETER: So in fact, Tuchkevich, who was my opponent during defense of my dissertation (my
thesis) later became director (head) of Physical Technical Institute of the loffe

Nosov: OH Bbin y MEHSI OMMOHEHTOM M MO JOKTOPCKON AnccepTauum.

INTERPRETER: So he also participated as my opponent when | defended my doctor thesis.

Nosov: B 68 rogy s Hanucan KHury, KoTopyto nsganu B Amepuke.

INTERPRETER: I've published a book in 1968. It was later published in USA.

Nosov: MNockonbky s paboTan B opraH13aLuy Ha NPOMbILLIIEHHOM NpeanpuaTUn. M 9T NpoMblILLTieHHbIe
npeanpusaTUM He OYeHb PeKkNaM1MpoBanuch Y Hac, TO KOrda OHU U3gasanv nepeBo 3TON KHUMU, TO OHU
Hanvcanu kak 6yarto s pabotato B MHcTuTyTe Noddbe. MoTomy UTo 5 Tam 3aluuian aguccepTraumio.

INTERPRETER: And in fact | was with an industrial enterprise at the time you remember but people from
this kind of organization preferred to keep low profile. That why when this book was published in USA
they said that | came from Institute loffe. It wasn’t true in fact.

Nosov: Mos 6uorpadwmsi.

INTERPRETER: This is my biography.

Nosov: Y Hac He 6bino Takon. OHM MHe ckasanu: gonuwinTte duorpaduto. BoTt s gonucan.

INTERPRETER: Russian edition didn’t have any biography, that why the Americans asked me to
complement book with my life story.
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Remacle: That is a very interesting story because it contrasts the attitude of the Soviet Union versus the
American attitude.

INTERPRETER: 3T0 04eHb MHTEpecHas nctopusi, NOTOMy YTO TYT Harfsi4HO BMAHA pa3Hula B
OTHOLLEHMM K TakuM Bonpocam B AMepuke n COBETCKOM COO3€.

Nosov: a. A a1y 6uorpacuto nucan, rsaa Ha amepukaHckue obpasubl. OHM NULWYT B KOHLE Bceraa. In
finish. Member of a, B, y society. A Hanucan obwecTteo “Tpya’.

Remacle: In sporting organization?

Nosov: [la. A 3aHMmMancs HacToNbHbIM TEHHUCOM.

INTERPRETER: | played table tennis. In fact, | was writing this biography using some samples | found in
American books. And | kind of tried to copycat the way everything was presented in them. It was said: a
member of such society, that why | inserted that | am a member of the “Trud” society.

Nosov: B pycckoi He 6birio He 6bIno aTon Gruorpadumn. OHM MHe ckasanu: HanuwutTe Gruorpaduio.

Remacle: To go back a little bit, can you explain how the loffe Institute worked together with SKB245?
How they worked together with other institutes in Soviet Union?

INTERPRETER: He mornu 0kl Bbl pacckasaTb HeMHoro 6onblue o Modde, o Tom kak NModde
B3aMMOZENCTBOBASIO C BalLMM KOHCTPYKTOPCKUM GHOpOo 1 BOOGLLE Kak Obinia HanaxeHa takas paboThl,
6bIno nNu HevTo NogobHoe B COBETCKOM COO3€e?

Nosov: A gomkeH HEMHOrO LWarHyTb Ha3ag. A Havan paboTaTe B 9TOW opraHM3auum, Kotopas
3aHMManach BblMUCIUTENBHON TEXHUKOW, HO NpopaboTan Tam Bcero 4 roga. o 1959 roaa.

INTERPRETER: In fact, | need to step back a little. | only worked at this design bureau from 1955 for 4
years. So | stopped working there in 1959.

Nosov: U B 3T0 nepuog KOHTaKToB € MHCTUTYTOM Moddbe He Obino.

INTERPRETER: And at that time, when | was there employed, there were no contacts between our

design bureau and institute loffe. And | didn’t have any personal contact with loffe.
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Nosov: EguMHcTBeHHOE, s ogHax bl e3aun Ha koHdepeHuuto B JleHuHrpaa B 57 rogy. Ho gaxe He Ha
omstex. Tam npoxoauna KoHEPEHUNS, U Ha HEWN KaK pa3 BUAEN, €OUHCTBEHHbIN pa3 B XXU3HKU, CaMOro
WNodpe, Torga ewle Xmeoro.

INTERPRETER: In fact, my only experience from that time goes back to 1957 when | went to a
conference in Leningrad (St. Petersburg). This was only time where | could see Mr. loffe himself in person.

Nosov: OH yxe He Obi1 MPEKTOPOM MHCTUTYTA.

INTERPRETER: He no longer was head of Institute.

Nosov: OH ¢ 1950 roga y»xe He Obin B 3TOM UHCTUTYTE OUPEKTOPOM.

INTERPRETER: He resigned from his position as head of the Institute in 1950.

Remacle: Why did he resign?

INTERPRETER: lMo4emy oH ywen?

Nosov: OH He ywen. Ero, kak y Hac roBopsT, yLsu.

INTERPRETER: In fact he not quit himself. In Russian we say, “He was resigned.”

Remacle: Why did he resign?

INTERPRETER: A no 4yemy ero ywnu?

Nosov: lNoa Hero caenany HeboMNbLON cneumanbHbIN MHCTUTYT, KOTOPbIA Ha3biBaNcs MHCTUTYT
NonynpoBOAHMKOB, Tam xe B JleHuHrpage Ha HabepexHow HuBbl.

INTERPRETER: In fact, he was given a position in a newly created institute which was designed for him
in particular. It was a small institute of semiconductors, which was establish in Leningrad on the shore of
the Niva River.
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Nosov: OH 6bin AMPEKTOPOM 3TOr0 UHCTUTYTA, a B 1969 roay oH ckoHyancsd. 10 net oH 6bin He B
nHctutyTe Nodhdhe. M nocne Toro kak oH CKOHYancsa MHCTUTYT cTan HasblBaTbCs MMeHn Nodde. A
noyemy ero ywnu? Hy g mory ckasatb. KOHe4Ho.

INTERPRETER: He was the head of that institute from 1950-1960. He died in 1960. After his death the
first Institute was renamed and have became loffe. And way he was resigned | can probably tall you.

Nosov: Cam Nodde. Ero nuyHbin nHtepec 6bin nonynpoBOgHUKN.

INTERPRETER: loffe himself was interested in semiconductors.

Nosov: A PU3NKO-TEXHNYECKUIN HCTUTYT, eLLe A0 €ro yxoaa, y>Ke Havyan 3aHMMaTbCsa OYeHb MHOMMMU
HanpaBfeHUsIMM 1 B YACTHOCTU MOSYNPOBOAHWUKM 3aHMManu TaM He o4eHb bonbLuyto gont. Tam
NoABUNUCE CNeunanucTbl No saepHon gpusnke. Hy B OCHOBHOM MO sAaepHON donaunke.

INTERPRETER: So in fact, this Physical Technical Institute which he used to head before 1950 started
exploring vast number of different area and semiconductors weren’t very high in this list and some others
areas were given bigger attention such as nuclear physics. So the institute attracted quite number of
nuclear physicists.

Nosov: M B T0 Bpemsi. Mbl HEMHOXKO Ha3ag nownu. B 40-e rogbl nONynpoBOAHUKM BOOOLLE HE Kak He
3Byyanu. Mx kak 6bl He cyLlecTBOBaro.

INTERPRETER: If we are to go back to 1940s at that time semiconductors weren’t even on the agenda,
practically no existence in our country.

Nosov: A aTomHas chusmka (sgepHas dusuka) 1 BooblLue HanpaBieHHOCTb Ha SApo 3TO GbINo rMaBHoE,
OCHOBHOE.

INTERPRETER: But nuclear physics, and other related areas, were of great interest at that time. It was a
core of all activities.

Nosov: M Hawe npaBUTeNbLCTBO cUMTAIO, YTO, A Tak gymato, oT Mlodde HeT 6OMbLLION TEXHUYECKON,
npakTnyeckom otgayn. Hayka, Hayka, Hayka.

CHM Ref: X6507.2012 © 2013 Computer History Museum Page 16 of 65



Oral History of Yury R. Nosov

INTERPRETER: So apparently, at least | think so, our government thought that loffe didn’t produce any
sort of practical output or applied output. He was more interested in theory, in theoretical stuff.

Nosov: Ho nockonbky cam Nodde bbin oveHb aBToputeTeH. OH co3gaBan UHCTUTYT ewle B 1918. 1918.
3710 bmamko-TexHm4eckn cosgaH. Noddpe 6bin ero opraHnsatopom. M Modde nmen ovyeHb 6onbLuon
aBTOPUTET M B NpaBUTENBLCTBE U BCOAY, TO eMy caenany MHCTUTYT NonynpoBOAHUKOB.

INTERPRETER: But as loffe in fact was a very prominent scientist, a very important person (in fact he
was the founder of this Physical Technical Institute back in 1918) the government decided to give him a
personal institute of semiconductors.

Nosov: aTo Gbina NoYeTHas ccbinika.

INTERPRETER: So it was an exile of honor.

Remacle: Very nice phrase.

INTERPRETER: Ou4eHb nHTepecHas gpasa.

Nosov: Ho, aTo Tak.

INTERPRETER: It’s true

Remacle: I've heard very different reasons why the Russian government (the Soviet government at that
time) didn’t see the promise of semiconductors early. One of the reasons is they were too small, they
weren’t ships or rockets. Another reason is they weren’t technical enough, they didn’t have technical
vision. What do you think the reason was?

INTERPRETER: 3HaeTe 4 cnbiwana pasHble BapyaHTbl (MHEHUSA) OTHOCUTENBHO MPUYMH, MO KOTOPbIM
COBETCKOE MpaBMTENbCTBO He BbINo 3anHTEPEeCcOBaHO B Pa3BMTUM NOYNPOBOAHMKOB, HE YAEMSO UM
Kakoro-To NoBbILUEHHOro BHUMaHUA. OaHa U3 BO3MOXHbIX MPUYNH CBSI3aHa C TeM, YTO NOMyNpOBOAHNKM
nmeroT HebonbLION pa3mep, 3TO He Kopabnu 1 He pakeTbl, Apyrasi NpMYNHa CBA3aHa C TEM, YTO OHU He
HACTONbLKO TEXHONOrM4YHbI. Kak no-eallemy, B YeM UCTUHHAS NpUYMHa OTCYTCTBUS BHUMAHUSA?

Nosov: HeT. 3To NpMMNTMBHO-0OLIBaTENbCKAs TOYKA 3pEHUS.
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INTERPRETER: Well. You know these kinds of judgments are rather primitive—this line of thought.

Nosov: He cMOTpsi Ha TO, YTO B NPaBUTENBLCTBE Y HAC He BbIN0 TEXHUYECKUX BOMbLLMX CNeLmancToB B
TO Bpemsi. HecMoTpsl Ha aTo, NpaBuUTeNbCTBO Bonee Unu MeHee, C HEKOTOPbIM OMNo3aaHNEM,
OPVIEHTNPOBANOCH B HOBOW TEXHMKE OYEHb MPaBWUIIbHO, HO MOXET HEMHOTO onasabiBasi oT Amepuku. He
MHOFO CO CABMWIOM.

INTERPRETER: Well. You know, we had no big time technical specialists in our government back then,
however it some how managed to get a right vision of new technology. Maybe they were behind the USA
but in the end they shaped a very appropriate kind of understanding.

Nosov: NepBoe NpaBUTENLCTBEHHOE NOCTAHOBIEHWE MO Pa3BUTMIO PAAMOSNEKTPOHUKM, paamonokaLmm
6bio B 1943 roay, korga Gbinn co3gaHbl MHCTUTYT paanonokaummn, CBY texHukn. Yxe B 1943 rogy, Bo
BPEMS BOMHbI. XOTS 3TO ObINIO 04EeHb HAMpPsKEHHOE BpeMsi.

INTERPRETER: You know, our government paid attention to these matters even during the war times,
despite all the hardships. And for instance in 1943 the government passed a decree on the development
of radio location technology. Dedicated institute of radio location was established. And other universities
were established to promote VHF equipment development.

Nosov: B 1945 rogy 66110 ocHoBononaratLee NnocTaHOBEHNE No saepHon dusmke. B 1946 no
pakeTHoN TexHuke. B 1948 no BbIMMCANTENBHON TEXHMKE.

INTERPRETER: So in 1945 our government passed a key decree to establish a new institution which
dealt with nuclear physics. In 1946 another decree saw the launch of another institution which was in
charge of rocket technology. In 1948 the time had come for computing.

Nosov: Hago sameTnTb, 4To N306peTeHne TpaHancTopa (31o 1948 rog) u npeseHTaumsl TpaHsucTopa
Oblna BcTpeyeHa o4eHb XornogHo B AMepuke. He oGpaTunu BHUMaHWS.

INTERPRETER: You know, transistors were invented in 1948. However Americans gave their
presentation a very cold shoulder.

Remacle: The American gave the Russian presentation a very cold shoulder?

INTERPRETER: T.e. Bbl umeeTe B By, 4TO kK npe3eHTauun CoBETCKOro colo3a aMmepuKkaHLbl OTHECIUCH
C npoxnaguen?
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Nosov : Hert. lNpe3eHTaumsa TpaH3nucTopa B AMepuke, koTopas npousowuna 30 uioHsa 1948 roga, Gbina
BCTpeveHa B AMepuke o4eHb NpoxnagHo.

INTERPRETER: Npe3eHTauunto KTo genan?

Nosov: ®upma benn

INTERPRETER: It was presentation by Bell. This presentation took place on 30 of June 1948.

Nosov: U coobLieHre 06 3Tor npe3eHTaumm Obinio nomelleHo B rasete “Times” Ha 46 cTpaHuue.

INTERPRETER: And so a feature article on this presentation was published in Times at page 46.

NosoV: S 04eHb XOPOLLIO 3Hat0.

INTERPRETER: | know very well.

Remacle: You have good memory.

INTERPRETER: Y Bac o4eHb xopollas namsTb.

NosoV: S 04eHb XOPOLLIO 3HaK UCTOPUIO TPAH3UCTOPOB.

INTERPRETER: | know the history of transistors rather well.

Nosov: Jlyylie MHOMMX aMepyKaHLEeB.

INTERPRETER: | know it probably better of many Americans.

Remacle: | do not doubt.

INTERPRETER: A He comHeBatocb B 3TOM.
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Nosov: U tonbko B 1951 rogy, korga LWoknmn naobpen nnockoCTHOM TPaH3UCTOP, TO TOrAa NOHSMK, YTo
Ha3peBaeT peBonoums. A O 3TOro ToXe TUXO CUAENN.

INTERPRETER: Americans realized that revolution was under way only in 1951 when Shockley invented
the junction transistor

Nosov: Bawun BoeHHble. AMepI/IKaHCKVIe BoeHHble. OHKM JOIMKHbI ObINK AaTb cornacue Ha I'Iy6]'IVIKaLI,VIIO. Z
OHM Nnerko ganu cornacue I'Iy6J'IVIKOBaTb, TaK KaK cynTanu, 4YTo 31O UrpyLLUKA.

INTERPRETER: In fact, it was required that your military, people from a military, give a consent to publish
information about this invention. And we know they gave agreement (consent) without second thought
because they thought it's no big thing, just another invention.

Remacle: | think many people thought that at that time.

INTERPRETER: [lymato, B TO BpeMsi MHOrMe Tak gymaru.

Remacle: How familiar were you with the work that Bell labs, RCA labs, IBM people were doing on
semiconductors in USA in the late 50s and early 60s?

INTERPRETER: CkaxwuTte, noxanymncra, HaCKoNbKO XOpOLUO Bbl OCBEAOMIIEHbI O TOW paboTe no
nonynpoBOA4HUKaM, KoTopas Benacbk B nabopartopusax benn, ApCndn, Anbu3dm B koHue 50-x B Havane
60-x rogoB?

Nosov: MHe kaxeTcsi, Mbl GbIfIN XOPOLLO 0CBeAOMITEHbI. JIMuHO . A cam 3aHUMarncsi pa3paboTKol
NOSYNPOBOAHMKOBbIX ANOAO0B AN BbIYUCIIUTENBHOW TEXHUKM.

INTERPRETER: | think we (I mean we at that time) were quite aware what is going on in these labs. And |
personally was in charge of pulse diodes.

Nosov: Bce amepukaHckme XypHanbl y Hac obinu: Banosckun, PuaPed, ApCudii pesbto, benn cuctem
TEeXHUKarn SKopHan 1 T.4.

INTERPRETER: We had all the journals: Physical Ref., RCA Review, Bell Technical Journal...

Nosov: Mbl Yntanu ux oveHb getarnbHO, KpOMe TOro Ham ronaganuck ameprikaHckue npubopbl.

CHM Ref: X6507.2012 © 2013 Computer History Museum Page 20 of 65



Oral History of Yury R. Nosov

INTERPRETER: So we studied them thoroughly and apart from that some American devices were
shipped to our laboratories.

Nosov: A HadnHas ¢ 59 roga, Hawwm monoaple cneunanucTbl €3aunu CTaXunpoBaTbCAa B AmepMKy.

INTERPRETER: Starting in 1951 many of our young specialists went on internships to the USA.

Remacle: Were they invited by universities or different organizations or did they just go to school there?

INTERPRETER: [Mpurnawanu nx Ha 3Tu CTaXMpPOBKWN Kakne-TO opraHu3aumm, Bbiclume yyebHole
3aBeeHUs UNn OHW NPoCTo Ha yyeby e3gnnu?

Nosov: HeT. Boiclune yyebHble 3aBegeHuns. 3T0 yxe noam paboTaowme. 310 He CTyAeHTbl. BoT B
4YaCTHOCTK, OblN HA CTAXUPOBKE, KOTOPbIA AOMKEH Obln cerogHst 6biTh (C HUM MHTepBbIO) TpyTKO. HO OH
He cMmor, oH 6oneH cunbHO. OH 6bin B CTaHdapackom yHuBepcutete. OH 6bin B 60-om roay. MpumepHo
10 mecsues.

INTERPRETER: In fact, all these people already graduated from universities but they were invited by
American universities and colleges to spend some time to work there. It was a sort of internship. And Mr.
Trutko, who was expected to be here, but he was not able to come here. He used to stay at Stanford
University for some time. He had stayed for ten months approximately in 1960.

Nosov: U korga oH npuexan. OH cTan, HO He cpasy, OVPEKTOPOM KPYMHOro Hallero
NonynpOBOAHMKOBOrO UHCTUTYTA.

INTERPRETER: After his return in two years time he became director of a major semiconductor institute
in Russia.

Nosov: U 6yayun B CTeHdapae OH B 4acTHOCTM cnywan nekuun LWoknu.

INTERPRETER: So while at Stanford he had a chance to listen to lectures given by Mr. Shockley.

Nosov: U LWWoknu caenan astorpad Ha Ton kHure. 3gecb nepesenu kHury Woknu. Woknu nagan kHury
3HameHuTyto—Electrons and holes. Knura LWoknu. 50-i roa. BoT Takag Toncras. Y Hac eé nepesenu B
52-om rogy. T.e. oueHb onepaTtmBHO. M OH Hanmncan TpyTko aBTorpady Ha 3TOW KHUre. Y MeHsl eCTb ero
doTorpadus.
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INTERPRETER: In fact Shockley signed his own book for Trutko, which was called Electrons and Holes.
It was published in USA in 1950 and was translated into Russian in 1952, in very short time frame. It was
that thick. So it was the book that he signed.

Nosov: A korga nepeBogunu 3Ty KHUTY, TO BbIKMHYNW OAUH naparpady, o4eHb MarneHbKuii, NpUMepHO 5
CTpaHuu, B koTopoM LLloknu passrBan HekoTopble cBou dunocodckmne B3rnsapl.

INTERPRETER: In fact in the translated version of the book in the Soviet Union one paragraph was
missing. So it was blocked out apparently five pages, because on these five pages Mr. Shockley
apparently developed his own philosophic ideas.

Nosov: M B NnpegmcnoBuy Hanmcarnm, YTo BbIKMHYIW 3TOT naparpacd, NoToOMy YTO OH MAeanmcTU4EeCKni,
HenpaswuiibHaa Tam ounocogus.

INTERPRETER: However the publisher has left a note in a forward that said: this paragraph was emitted
due to idealist standpoint which was put forward by Shockley.

Nosov: U korga TpyTko Gpan y Hero aBTorpad Ha kKHUre, OH B3551 C COBOM KHUXKKY Ha PyCCKOM si3blke, TO
Loknu emy ckasan: Marno Toro, 4To MHe He 3annaTuiuv 3a 3Ty KHUry y Bac B Poccuu, Tak elle u
obpyranu ngeanucTom.

INTERPRETER: When Shockley was signing this book for Trutko he said: You know, | don’t really feel
happy about not having been paid for this book published in the Soviet Union but apart from that you also
managed to call me idealist which is really not that nice.

Nosov: Loknu 6bin o4eHb PE3KMM Ha CJ10BO YEJ1OBEKOM. BooOLue oH Bbicka3biBancst o4eHb Pe3Ko.

INTERPRETER: Shockley was a very straight-forward person. He would say everything he wanted.

Nosov: OH B 61-0M rogy npueaxan ctoga K Ham.

Remacle: What did Dr. Trutko think of Dr. Shockley’s lectures when he heard the comments that he
made, technically and scientifically? What his evaluation?

INTERPRETER: Kak rocnoguH TpyTKO cam OLeHMBaET NeKUMU, KOTOpPbIE€ OH CryLlar, C TOYKU 3peHus
TEXHOMOrMyecKon, Hay4yHom n 7.4.7
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Nosov: Bbl 3HaeTe. NMoxanyn, camu nekumn. OcobeHHoro Boctopra oT TpyTKO O CaMuX NEKUMAX S He
cnbiwan. bonblie obuweHne ¢ 6onbwmmm cneumanuctamu: Loknu, Mon, npodeccop Mon,

Remacle: From Stanford.

INTERPRETER: 13 CtaHdopaa?

Nosov: Toxe B CTaH(opae. U s mor Ha3BaTb ewle psg pamunuin. Ho nekumm camm ocobeHHOro Hu4ero
He MPUHEeCnM HaMm, Halwum crieymanuctam. [1eno B ToM, YTO y HAC YMTanm NeKkumMm o4eHb XOPOLLIO B
Halumx By3ax. O4yeHb xopoLuo. U Bce Halum cneumnanucTbl, KTO e34un, OH OTMeYarny Tako MOMEHT, YTo
Mo MOAroTOBKE Te KTO npuesxan un3 Poccum Ha cTaxxupoBKy Oblnv ropasgo Bbille KUTANLEB, KOPENLIEB,
snoHueBs. Mo noarotoske. 3710 60-1 rog. Havyano 60-bix rogos.

INTERPRETER: Well. You know, I've never heard from Trutko being very enthusiastic or giving a lot of
praise to these lectures. | mean they weren'’t a real novelty to our specialists because, as | said, we were
studying all the publications very thoroughly. What he did like was that he had a chance to meet with big
names Mr. Mol, and Mr. Shockley and some other prominent scientists. And you know, what all of people
who came to USA noticed was that our [the Soviets] level of training was a lot higher than that of Chinese,
Korean or Japanese interns. And it was due to fact that our education, higher education in the Soviet
Union, was rather efficient one, good lectures had been given to students. It was in 1960s.

Nosov: Bbbinv noesgku Ha pmpMbl. B yacTHocTu Ha ounpmy anpuansg (Fairchild), npegwectseHHnK
Intel. ®anpyanbg B 67-0M rogy npeepaTunacs B Intel.

INTERPRETER: Well, additional visits were organized for our specialists to various companies such as
Fairchild which later became Intel in 1967.

Remacle: I've worked in Intel for 7 years.

INTERPRETER: A patGotana B Intel 7 ner.

Nosov: Ho B 6onee nosgHue rogbl.

INTERPRETER: Of course at the late stage.

Remacle: Yes. 1979-1986.
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INTERPRETER: C 79-ro no 86-i1.

Nosov: Ho aTto yxe apyras uctopus.

INTERPRETER: This is different story.

Nosov: A npoucxoxaeHue Intel ato dupma Panpuansg (Fairchild).

Remacle: Intel was founded by 8 people from Fairchild. The “Traitorous Eight.”

INTERPRETER: Intel 6bin ocHoBaH 8-mto coTpyaHukamu darvipyansg (Fairchild).

Nosov: Het. 1a, HO 4yTb-4yTb uHadve. ®avipyanbg 6bir ocHoBaH 8-mto acnupaHTamu LLoknw.

INTERPRETER: Yes. It is true but what more important that Fairchild itself was founded by 8 post-
graduates of Mr. Shockley.

Remacle: Excuse me. | made a mistake. Fairchild was founded by the Traitorous Eight, but Intel was
founded by Gordon Moore and Robert Noyce from Fairchild.

INTERPRETER: [OewnctButenbHo s cgenan ownbky, notomy yTo Intel 6611 ocHoBaH Apyrumun niogbmm
"opaoHom Mopom v eLle ogHUM YernoBekom u3 danpyansa.

Nosov: ®anpyanbg 6bin ocHoBaH, BOT s roBopwun, 8-mio acnmpaHtamu LWoknn. OHM noccopunmck ¢
LWoknun. OH octancs B ceoen chunpme Loknu CemukoHaaktop MNMpoaakweH (Shockley Semiconductor
production), a oHn ocHoBanu ®anpyansg. M LWoknu ux HasbiBan 8-mb npegartenen.

Melikhov: Indeed Fairchild was founded by eight assistants of Mr. Shockley and because they parted
ways with him (so he remained in his Shockley Semiconductor production company) he used to refer to
them as eight traitors.

Remacle: Exactly right.

INTERPRETER: MmeHHO Tak.
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Remacle: Back in your career. When did you start working with diodes and what was interesting about
that to you and what was motivating you to work in that field?

INTERPRETER: [aBavite BepHemcs K Ballen Hay4Houn kapbepe. Korga Bbl Hadanu pabotaTte ¢ gnogamm?
Uto Bac nHtepecoarno B obnactu? Yto Bac MmoTuBMpoBana ABUratbCs MMEHHO 34eCb?

Nosov: A Havan pabotatb B 1955 roay, cpasy e, kak npuwwen. ¥ cpasy Tak nony4yunach, 4To g npuwien
B CKB245. YeTbipe nepBbix roga s pabotan tam. M npsamMo Tak nony4mnock, YTO C MOUM NPUXOL0M Tam
Havyanacbk paspaboTka KpeMHWEBOroO AMoaa AN BbIMUCTIUTENBHON TEXHUKM.

INTERPRETER: So you see when | came to design bureau 245 (it was in 1955), they started developing
a new silicon diodes for computers. So immediately when | got there | started working on that.

Nosov: M oHu Bbinn goctatodHo npocThle. A He Mor 6bl ckasaTb cendac, YTo 3TO OTKyda To
3aMMCTBOBAarnocCh, Kpome 06LLef0CTyNHOM NuTepaTypbl. BOT y MeHA TyT.. nepBble aBTOPCKUE. ..S
npuHec...57-n

INTERPRETER: These diodes were rather simple and work was rather simple. And | must say we...

Nosov: 310 ObinKn cnnaBHble Anoabl

INTERPRETER: These were alloy diodes.

Nosov: AntOMUHMIA, TOHEHBKUI, BNNABMIANCA B KPEMHUN

INTERPRETER: Aluminum was alloyed into the silicon

Nosov: Ceiyac 310 NnpeacTaBnsieTcsi 4OCTaTOMHO NPUMUTUBHBLIM. Ho Torga Mbl Bce genanm kak obl
3aHOBO.

INTERPRETER: They look primitive now but those days of course we did the in first time.

Remacle: What is this document?

INTERPRETER: YTto 370 y Bac 3a bymara?
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Nosov: 310 aBTOPCKUEe cBunaeTenbCTBa, y Hac Tak Ha3blBaeMble, ObInn. Hy NnaTeHT.

INTERPRETER: This is a Patent certificate.

Remacle: You have many.

INTERPRETER: Y Bac mHOro tam ux.

Nosov: Y meHst MHOro. A B3sn TONbKO paHHune.

INTERPRETER: | have a lot of them.

Nosov: Bot atot MHTEPEeCHO TEM, YTO OHO Yy MEHA COBMECTHO C DUBNKO-TEXHNYECKNM MHCTUTYTOM.

INTERPRETER: | have a lot of them.

Nosov: AsTopsl: Andgepos, Hocos

Remacle: Are these awarded by the government?

INTERPRETER: 3T0 npaBuTenbCTBO Bbl4aBano TakMe naTeHThl.

Nosov: [1a. 3To npaBuTenbLCTBEHHAsi OpraHu3aLms.

INTERPRETER: Yes. It was a government enterprise.

Nosov: KomuteT no genam nsobpeteHuii npn coete MMHUCTPOB.

INTERPRETER: It was called Committee on Inventions at the Soviet of Ministers.

Nosov: B To Bpems 3TO aHanor amepukaHCKoro nateHTa. ¥ Hac He 6bino (OMHaHCOBbIX OT 3TOro
npuobINen.

CHM Ref: X6507.2012 © 2013 Computer History Museum Page 26 of 65



Oral History of Yury R. Nosov

INTERPRETER: It was quite similar to the patents that were awarded in USA save for the fact that we
didn’t get many financial benefits from those things.

Nosov: npOBepFIJ'IOCb, 4yTObbI 3TO ObINO HOBOE, B Munpe HoBoe 06s3aTenbHO, NONe3Hoe. Hy Nno TeM Xe
NPpU3HakKam Kak naTeHT.

INTERPRETER: That was verified, were checked against several criteria like the novelty of this invention.
It should be something innovative on the whole world, it should be useful. The same thing like American
patents.

Nosov: Bcero y meHst MHOro Takmx. OT cTaporo BpemeHu. Y meHsi 70 nateHToB.

INTERPRETER: | have 70 patents from early times.

Nosov: S B35 TOMbKO Te, KOTOPbIE Camble paHHKe.

INTERPRETER: | only brought here the very first ones.

Nosov: 3aHumasicb UMMNYNbCHLIM AUOAOM.., Y MMMYNbLCHOMO AMoaa cneumduka 3aknivaeTcs B TOM,
YTOOLI ObINO Kak MOXHO MEHbLLE BPEMS NEPEKITIOYEHNS, HA3Kast UHEPLIMOHHOCTb NMPW NMPONycKaHun
NUMMYNbCOB.

INTERPRETER: | was working on pulse diodes and their specificity had lowest switch time, lower inertia
during conduction.

Nosov: A 3aHumarncs BonpocaMu 1 nccrnefoBaHusMn. M ymeHbLLEHNEM BOT 3TOrO BpeMeHu
nepeknoyeHus. MiccriegoBaHune 310 YMCTO omsnyeckas Bellb. A YTOObl YMEHbBLUUTL NepekrtoYeHme. ..y
Hac B YaCTHOCTM Bbin pa3paboTaH TEXHOOMMYECKU NPMeM — 3akanuBaHue KpeMHus. KpemMHuin pesko
Gpocarcs B XuOKUiA a30T U3 HAarpeToro COCTOSIHKS, U TaMm BPeMsi KMU3HM nagarno, 1 nosy4vanmcb
GbICTpOAENCTBYOLLME ANOAbI.

INTERPRETER: In order to reduce this switching time we had to develop some sort of the technique
(technological method). We would put hot silicon into liquid nitrogen. It reduced the life span and
increased the speed of conductivity.
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Remacle: What kinds of problems did you run into? Problems you had to solve in order to have working
pulse diodes?

INTERPRETER: Kakune npobnembl Bam npuxogunock peliaTe B Xoae paboTbl Hag MMNYbCHBIMM
anogammn?

Nosov: A He ckasan ewe 06 ogHom He To YTO Obl Npobneme, elle 06 0AHOM HanpaeneHun padoTbl. Tak
MOMYy4YUNOCh, YTO NOMYNPOBOAHMKOBAS TEXHMKA Y HAc (NOMNynpOBOAHMKOBLIE NPMOOPLI) B T€ FOAbl OHA
Hayana pasBMBaTbCs y HAC O4YeHb ObICTpbIMM Temnamu. MpumepHo B 57, 58, 59 rogbl Habnoganoch
OYeHb ObICTPOE HapacTaHue TEMIMOB, U NOTPEBHOCTL Ha Npubopbl Obinia o4eHb Bbicokas. [oaTomy Mos
OeATeNbHOCTb B 0OMeHb BOMbLUON CTENEHM 3aKroyanack BO BHEAPEHUM pa3paboTaHHbIX U34enuin Ha
CepuiHble 3aBOAbl, KOTOPbIE BbIMyCKanu B MacCOBOM KONMYECTBE.

INTERPRETER: You see, | forgot to mention another important area and not so much a problem rather
another area. At that time in 1957-1959 the development of semiconductors, semiconductor electronics,
semiconductor devices sprang up. It really became escalating and so the demand for such devices
became very high and my core activities were implementation of these devices for mass production at
factories.

Nosov: Bugumo, Bce Taku B CBA3M C TEM, YTO Y MeHS BbINO O4eHb xopollee obpasoBaHue, s
noavepkmBato 3T0. He TONbKO YTO 51 TaM, CKaXXeM, XOPOLLO YUYnncs, HO cama cuctema obpa3oBaHus Gbina
O4YeHb BbICOKas. £ korga cpaBHMBaLD, C TENEPELUHMM HeNb3s CpaBHMBaTb — COBCEM MJ10X0, TO OYEHb
BbICOKME 3HaHWSA Mbl Nosydanu. Ho He TONbKO 3HaHWsA, HO U HaLenuBaHue Ha CaMOCTOSITENbHYO paboTy.
BoT g roBopun, y Hac Ben npakTuky no pagnodusunke dyaymmn Hobenesckui naypeart Npoxopos. U 3Tn
3aHATMSA NPOXOAMNN Kakum 06pasom, Y4TO Mbl Lienbin AeHb ¢ 9 yTpa Ao 9 Beyepa Haxoaunmch B
WHCTUTYTE, cobnpanu cxembl u T.4.

INTERPRETER: Before | start talking about problems that | was facing | probably should reiterate that |
had very sound educational background. | mean on one hand of course | was a good student but on other
hand the educational system was very effective, very efficient and highly intelligent. It provided us with
vast area of knowledge and skills for independent work, which was also important. And Mr. Prokhorov,
future Noble prize winner, held seminars for us on radiophysics. And we would stay in institute from 9 a.m.
to 9 p.m. studying electronic circuits, assembling circuits.

Nosov: Yxe Becb 4-i1 U 5-i1 KypC Mbl yYNNNCL PakTUYECKN HE Ha TeppuTopun Hawlero akynbTeTa, a Ha
npeanpusaTusax. PakTmyeckn Mol yxe pabotanu Kak nccrnegosaTenu.

INTERPRETER: During our 4th and 5th years, we studied outside our departments, so we were in fact
studying at different enterprises. So we were fully fledged researches.
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Nosov: U B yacTHOCTK, 3TO 4 BO3BpaTuiicA Hasa, 4 pa60Tan B TenepewHnm Kyp‘-IaTOBCKOM WHCTUTYTE,
Tenepb OH CTan TaK Ha3blBaTbCA.

INTERPRETER: | studied and worked in the Kurchatovsky Institute, that’s what it is called now.

Nosov: VI monm HenocpeacTBeHHbIM pykoBoauTenem Tam 6bin KypuatoB, Ho ero 6pat bopwuc.

INTERPRETER: And my supervisor there was Mr. Kurchtov’s brother.

Nosov: Tam Toxe Mbl 66Ny B atMocdep HayyHbIX uccnefoBaHui. MNpakTuieckn Kak K CTygeHTaMm K Ham
He OTHOCUINUCB.

INTERPRETER: We were surrounded by this ambiance of atmosphere of scientific research. No one
really took us as students.

Nosov: M Tam e Mbl crnywanu nekumn. B cBasm ¢ Tem, 4To S MMen o4eHb Xopollee obpa3oBaHunst, U 4TO
A TaKke npogoskan no 24 yaca B cyTkn paboTtatb, Yepes ABa roga st ctan HayanbHUKoM nabopaTtopum B
1957 ropy.

INTERPRETER: Because of my very good educational background and because of the fact that | was a
hard worker after | graduated, when | started working | worked 24 hours every day and because of that in
two years time in 1957 | became head of laboratory.

Nosov: MoaTomy Bce BONPOCHI U UCCregoBaHUs 4MOL0B, U TEXHOMOMN AMOA0B, U O4EeHb MHOTMe
BHEJPEHMS Ha 3aBOAbl MAcCOBOW NpoayKuun. Bcemu aTumm Bonpocamy MHe NPUXOLMITOCh 3aHUMAaTbLCS.

INTERPRETER: That meant that I've had to deal with all sort of issues related to diodes like diode
technology, research studies, mass production and implementation.

Remacle: When you were working on this diodes in the mass production area particular did you think in a
sense at all, did you worry at all about competitors whether they were in other enterprises in Soviet Union
or in other places in the world?

INTERPRETER: Korga Bbl paboTanu Hag BceMu 3TUmMu BonpocamMu B MEPBYIO o4epeb Haj BONpocamu,
CBSA3@aHHbIMW C MacCOBbIM BHEAPEHNEM M NPOM3BOACTBOM AMOAOB, AyManu N Bbl Ui 6ecnokonnu nm
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Bac hakT NnoTeHUManbHOro HarnM4ms KOHKypeHToB, MOXeT ObiTb B COBETCKOM CO3€ B KaKMUX-TO APYrmx
opraHusauusx, paboTatoLLMx Hag 3T BOMPOCOM, Tak U B APYroM Mupe?

Nosov: HauHem ¢ npoctoro. C mupa.

INTERPRETER: Let’s start from simple thing first, the rest of the world.

Nosov: B mupe mbl Toraa, g 6epy 50-60. B myupe B Tom Mupe Obina Tonbko ogHa ctpaHa CLUA. He
AnoHusA, HU AHIMMS HUKaK He KOTUpoBanuck. Y Mbl 6GbInv No CyTy Aerna 3a04HbIMU KOHKYpPEeHTamu, Mbl
BENM KOHKYPEHTHYI0 60pb0Oy TONMbKO ¢ AMEPUKAHCKUMU hpMamMu.

INTERPRETER: We are talking about 1950s and 1960s here and in those days there was really only one
country apart from us. And this was USA, and Japan and England, they were no match at all. And our
only distance competitor was USA.

Nosov: MovMy KOHKPETHBIMW KOHKYPEHTaMu, MOXHO Tak ckasaTb, Obnn Xbio3. A nsyyan nx peknambl
nog, MMKPOCKOMOM, 51 3Han BCe Hau3yCTb. S He 3Hato Kak npousHocuTbes: Rethiem. T.e. Te dompmel
aenanuv guogy, Hy genanv v gpyrue. OHM oTNnyanuch, YTo genanm, oco6eHHo Xbto3, A1 BOEHHON
TEXHUKMW.

INTERPRETER: Bbl MMeeTe BBMAY NopaxatoLime pakeTbl?

Nosov: Boobue niobble pakeTbl. HO B OCHOBHOM BO€EHHbIE. Y HUX BbInu xecTkue TpeboBaHus He
CTOSbKO MO NapameTpaM, CKOSbKO N0 HaAeXHOCTU. BOT, ckaxeM, y MeHS Obinv TOMbKO 3TV KOHKYPEHTHI,
eLe HeCKoSbKO hupm.

INTERPRETER: My direct competitors were Hughes and Raytheon. And for instance | studied their
advertisements using a microscope, very, very thoroughly. And of course other companies were
producing diodes too but those enterprises, and Hughes’s particular, were engaged in military
technologies, they were manufacturing diodes for missiles. And of course they had very strict reliability
requirements.

Nosov: BoT k MoeMy cHacTbio 1 B TO BpEMS COBEPLUEHHO He npeacTasnsn cebe kakne urypol
CKpbIBAKOTCS 3@ 3TUMU CroBaMu, 3a 3TUMKU oupmamn. B yacTHOCTU, cnyCcTa AeCATUNETUS, HY He
JecaTtnneTnsa, HoO MHOroO BpeMeHU CnycTs A y3Han KTo Takon [foBapa Xbto3. M xopollo, 4To 4 Torga He
3Han, MHe 6bl BbINO CTPAaLLIHO KOHKYPMPOBATb C TAKUM YEMNOBEKOM.
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INTERPRETER: | was lucky to be ignorant about the people standing behind this company because at
this time | didn’t know who Howard Hughes was and | only learned about this a lot later. Had | known
about it before | would be probably too scared to continue my work.

Nosov: A Torga s He 3Han ero. /I noaToMy Gbin Takon e CMerblA YENoBeK, Kak U OH.

INTERPRETER: At that time | didn’t know a thing about him, so | was as bold as him.

Remacle: We were talking about your competitors.

INTERPRETER: Mbl 0OCTaHOBUANCHL Ha TOM, YTO FOBOPUINW O BalUMX KOHKYpPEHTaXx.

Nosov: [la y Hac Torga 6bina nonutuka kakaa? dakTmyeckn CTosn BOMPOC JOTOHATL aMmepuKaHCKue
o6pasubl, Bce BpeMsi. T.e. korga Mbl Ha4MHanu, y Hac B CTpaHe BooOLe HuYero He Obino. U Bce aTu rogpl
y Hac 6bina, ecnu MOXHO ckasaTb KOHKYPEHLMS, CTPEMITEHMNE OOCTUIHYTb aMEPUKAHCKMX Pe3yrbTaToB.
Bce 60-e rogbl HMKakux ANOHUEB U HMKOrO Tam 6nmn3ko He Gblino.

INTERPRETER: Our policy was the following one: we were trying to keep up with...our technologies
needed to keep up with American samples and the United States was probably the only competitor, the
only country that we competed with, and we tried to keep up with this country, because it was the 1960s
and Japanese were out of picture.

Nosov: /N Bce copeBHOBaHWE LSO UCKITOYMTENBHO TONBbKO B 06riacTi NpMGOPOR Ansi BOEHHOW TEXHMKM.

INTERPRETER: And all competition got down to military technology.

Nosov: Tonbko. Bce octanbHoe y Hac cunbHO oTcTaBano. M kak 6bl Ha 3TO CMOTPenu, YTO BCE HErb3s
caenaTb. A roBopto o Havane.

INTERPRETER: Exclusively. We were seriously lagging behind in other technologies so our government,
our heads, our leaders thought that probably our country couldn’t achieve everything in one leap. So
would concentrate on something.

Nosov: OueHrBas BeCb 3TOT HayanbHbIA Nepuod Ao 65-ro roga, MOXHO ckasaTb, Ha MOW B3rnsad, Mbl
oTcTaBanu no pekopaHbiM napameTpam oT CLUA, Mbl 0TCTaBanm no TEXHOMNOMMYHOCTU U Mo o6bemam

CHM Ref: X6507.2012 © 2013 Computer History Museum Page 31 of 65



Oral History of Yury R. Nosov

NPOV3BOACTBA, Y HAac MeHblLe Bcero 6bino B cTpaHe. Ho 6narogapsi o4eHb XOpoLLO pa3BUToOl cucteme
obecrneyeHns Ka4yecTBa, BMoJIHE BO3MOXHO, Mbl HE OTCTaBanu, a gaxe 06xoaunu aMmepuKaHLUes.

INTERPRETER: In looking back at those early years, at the early period, let's say up until 1965, we were
behind the USA in many areas: in maximum parameters, observed in certain devices, the use of
technology, varies applications of technologies, the production volumes, etc. . But given that we had a
high quality assurance system (or structure), | think, we were not behind USA in relation to quality, maybe
we were even ahead of America.

Remacle: Are you speaking specifically about semiconductors here?

INTERPRETER: Bbl ceriyac rosopute 0 NonynpoBOAHUKaX?

Remacle: or computing in general?

INTERPRETER: Nnn 0 KOMNbIOTEPHbIX TEXHOMNOMUAX B LIEIOM?

Nosov: Her, s roBopto, KOHEYHO, TOMBLKO O MOMNYNPOBOAHMKAX: AMoAaX U TpaH3ucTopax; 1 o6 annapaTtype,
KoTopas Lina B BOEHHOE NpuMeHeHue. T.e. He BCA BblYMCNUTENbHAs TEXHUKA, a BblYMCIIUTENbHAN
TexHuka GopToBas, paavornokaumoHHas. Hy BoT Takoro nnaHa. KopabenbHasi eCTeCTBEHHO.

INTERPRETER: I'm talking here about semiconductors or diodes, transistors and so on. And about
equipment which was designed for military purposes like onboard equipment, radio location equipment,
vessel equipment, etc.

Nosov: BbluucnutenbHas TexHka obLero npumMeHeHus!, NPOMBILLNEHHOTO NPUMEHEHUs!, Kak Y Bac
Ha3blBaeTCs, OHa, Ha MOW B3NS, ToXe Oblna BblcOKOHaaeXHo. MoxeT GblTb N0 CBOUM
BbIYMUCIUTESBHBIM CMOCOBHOCTSIM, S He 6epycb CyauTb, MOXET OHa OTCTaBarna, Ho Mo HaZeXHOCTH ,
CBA3aHHOW C TeM, YTO NOSYNPOBOAHUKMN HALLUW, HA MO B3rnsa, GbiNn Ha BbICOKOM YPOBHE
HagexHocTu...[Jymato Bce Obifio Ha TOM >Ke YPOBHE HaAeXHOCTU.

INTERPRETER: Speaking about computing technologies for industrial use or general use, | think these
technologies were very reliable too, because the might have been inferior in terms of their computing
capacities, but in term of quality | think there were the same level as semiconductors.

Nosov: MHe B kakoW-TO CTeneHn NoBesno, A Obin 3HakoM, He BrIM3KO, CO MHOTMMU KPYMHBIMU, HA MOW
B3rnsj, cneunanuctaMmv U3 BblYMCIUTENBHOW, HO BOOGLLE 13 annapaTypHon obnactu. B yacTHocTu, He
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3HaKOM, HO S Kak TO NpsiMo obLuancs ¢ akagemMukom JlebeneBbiM, MOTOM €ro CMEHW, OH cTan B
nocrneacTBum akagemukom, 6onee TecHo st obwancs ¢ bypusebiM, Obin Takon anpekTtop Jlebenesckoro
MHCTUTYTa. MouM HenocpeACTBEHHBIM pyKoBoauTeneM, korga s pabotan B CKB 245, 6bin KpyToBckux,
Takasa ammnms. OH NOTOM BbiN rMaBHbIM KOHCTPYKTOPOM CUCTEMbI BbIMUCIIUTENbHBIX MaLLWH, KOTOpasi B
nosaHue roabl ObINK eguHOM CUCTEMOMN, Tak Ha3biBaemas “Pan”.

INTERPRETER: | was also acquainted with a number of prominent specialists from the computing field,
from hardware equipment area. | met with Mr Lebedev himself and | knew Mr. Burcev, who became head
of laboratory of Institute later. And my direct superior in design bureau 245 was Mr. Krutovskich, who later
became a chief designer of the so called integrated computer system “Riad”, which appeared later.

Remacle: That raises the question, if you were working with other devices, discreet devices as a director,
how did you and your team communicate with and coordinate with the systems that your components
were going to go into? How did you keep those things connected and working well together?

INTERPRETER: CkaxuTte, NOCKONbKY BCE-Taku Bbl paboTanu Hag TEXHONOMMAMMN, KOTOPbIE HE HOCUIK
LUMPOKOW ornacku, paspabaTbiBanu pa3nuyHbie Npnbopsbl U YCTPONCTBA, Bbl BO3IMABMANN 3Ty
OeATeNbHOCTb, Kakum 06pa3om Bbl B3aMMOAENCTBOBANW C NPEACTABUTENSAMN TEX CTPYKTYP Kyaa
NOCTaBMANUCH BalLM KOMMOHEHTbI ANs Tex TexHonornin? Kak 6b1no HanaxeHo obueHne?

Nosov: Hy obweHune b6bino... HeCMOTpﬂ Ha 3aKpbITOCTb HALLIMNX pa60T, CKaXXeM TakK, orpaHM4eHHOCTb
[octyna, cpegu cneumanncTtoB Mbl OME€Hb TECHO obLan1ce n Bce BCEX 3HaNW.

INTERPRETER: You know, despite the discreet nature of our work, despite restricted access to our
technologies we still maintained very good relations with all the specialists. We knew about it all of us.

Nosov: OcoBGeHHO BOT Mbl 3HanNM o4eHb MHoOro. Moyemy? MoToMy YTO K HaM NPUXOOMNY annapaTtypLUVKK,
KaK 3aKasblBalolLee BeOMCTBO, U K HaM CXOAUIUCH...BOT ckaxeM, 5 3aHMMarncs MMnysibCHbIM
avoaoM...OanH avoa...Hy He oavH Anof, cKaxkeM, Lienas cepus, OMH Knacc npuBopos, HO OHM LMW B
pa3Hoobpa3sHyto annapatypy. M 1 yepes aTo 06LANCcsa C KOCMUYECKOW CBSA3bI0, KOoraa nepBble CNyTHUKM
Aenanu, ¢ paguoriokaLmen, ¢ pakeTynmkamu, ¢ Bbiuncnutensamu. OHM Bce clofa NPUXOAUnM, U Mbl CO
BCEMM MMM OBLLANUCh, HUKAKOW 3aKPLITOCTU TYT He BbIno.

INTERPRETER: We had different people as our customers because we were developing one particular
class of devices — pulse diodes. We had very close contacts, very close personal contacts with specialists
from other areas. They were our customers. Like satellite communication or space satellite
communication field, radio location field, missile area and computing area.
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Nosov: BoT Bbl cnpawmsany npo MHCTUTYT Moddbe. Ha paHHMX cTaamsax y Hac He BbINo COBMECTHBbIX
paboT hopmarbHO, HO Mbl O4EHb TECHO O6Lanuck. JINYHO 9 3Han BCEX MOEr0 YPOBHS Noaen.

INTERPRETER: You were asking me about loffe institute. You know, in the very beginning we didn’t
conduct any joint work but we had very close contact with specialists from that institute.

Nosov: Kpome Nodpdpe. MHCTUTYT prsmku n MHCTUTYT nonynpoBogHukos B Knuese. A nx Toxe Bcex 3Han
N OHU MEHS 3HanW.

INTERPRETER: And | also used to know all the people from the Physics Institute of semiconductors in
Kiev.

Nosov: ®dusnyeckuin uHcTUTYT (PUAH) y Hac B Mockse nmenn Jlebegea. pyroro Jlebeaea, dpusmka,
KOTOpbIN JaBHO ymep. He BblumcnuTens.

INTERPRETER: Also | knew people from “FIAN” that is another Institute of Physics in Moscow, named in
honor Lebedev, but another Lebedev — a physicist.

Nosov: Bcex k1o 3aHuMancs nonynpoBoaHMKaMn npakTn4ecku, Kak Obl, 1 BCEX 3Ham, N MeHsl BCce 3Haru.

INTERPRETER: | knew practically everyone who had to deal with semiconductors and they knew me.

Nosov: A cenvac s HUKOro He 3Hat0 U MEHSI HUKTO HE 3HaeT.

INTERPRETER: Now | don’t know anyone and people don’t know me.

Nosov: Kpome AnekcaHgpa AnekcaHopoBuya

INTERPRETER: Except for Alexander [Shokin].

Remacle: And Victor Tsvetov, also.

INTERPRETER: U TbI TOXE.
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Remacle: Now many people in USA will know you, and the Computer History Museum will know you now.
| have another question. Speaking about development the semiconductor industry in Soviet Union...there
were many breakthroughs like planar technology, planar process, moving from PMOS, NMOS, to CMOS,
moving to the integrated circuit. Can you speak more broadly about those changes in the Soviet industry?

INTERPRETER: Tenepb Bbl cTaHeTe M3BECTHbI, B AMEPMKE MO KpaHe Mepe, MOTOMY YTO Bbl ByanTte
MPUCYTCTBOBAaTb HE3PUMMO B My3e€e KOMMbIOTEPHOM nctopuun. BoT, ogHako, BepHEMCS K BOnpocam
CBSI3aHHbIM C pa3BMTUEM MOSYNPOBOAHNKOBBLIX BONPOCOB B COBETCKOM COHO3e, MOTOMY YTO y Bac Gbino
O0CTaTo4YHO MHOro NpopbIBOB. Bbl nepewwnn ot ucnonb3dosanus p-MOIT, ecnn g He owmnbarock, OHM Tak
HasbIBatoTCs, K MOl TexHonornam C knacca. Mbl Takke nepewunu K HTerpansHbIM cxemam 1 1.4. He
Mornu 6kl Bbl Nogpo6bHO 06 3TOM pacckasaTb.

Nosov: Bce 4To 1 noka roBopun 310 paHHUIA Nepuos, A0 NilaHapHOW TexHonorun. 3To 6bin nepuoa Ao
63-ro, 65-ro roga. Hy MOXeT eLle HEMHOXKO AarbLue.

INTERPRETER: Yes indeed. Everything I've touched upon before now are related to early days in our
area. Up to 1963-1965.

Nosov: Korga mbl genanu crnnaeHble Auoabl, Me3o Anddy3noHHble Y Hac Obinn, BOT TPYTKO Xarko He
npuien, 6binv paspaboTaHbl OpUriHarnbHbl CNNaBHO-ANGEY3NOHHBIE TPaH3UCTOPLI. ATO He yM MeHs. He
Yy MEHS1 B MHCTUTYTE, HO y Hac B cTpaHe. Ho aTo Bce Gbino 40 3noxu nnaHapHON TEXHOMOMK.

INTERPRETER: Yes indeed. We had all sorts of diodes: alloy diodes, meso-diffusion diodes. There were
also the interesting original designs such alloy-diffusion transistors. Unfortunately Mr. Trutko isn’t here; he
could talk more about that. But all this happened before planar technologies were introduced.

Nosov: lNnaHapHasa TeXHONOrMs, kKak COCTOABLUMICA (PaKT, y Hac nosiBunack B 63-65 rogy. B yacTtHocTH
€€ 6onbWwnM nHMumMaTopom Obin TpyTKO, KOTOPLINA CerogHs He npuexan. Ero craxmnposka B WuTatax
JaBana He CTOMbKO KOHKPETHbIE BELLU, CKOSIbKO NOHUMaHWe, YTO HaJo pa3BuBaTh NnaHapHyo
TexHomnoru. M oH npobuean 3Ty naew n B MMHMCTEPCTBE. U nocne 3Toro MMHUCTP pe3ko NOBEPHYNCA K
aTomy. Kopoye roBops, npumepHo B 63-65 rogbl 6bina cozgaHa nnaHapHas TEXHOMOTUS.

INTERPRETER: The planar technology was established in our country in 1963—1965. And Mr. Trutko
was in fact the initiator of development of this technology, a big part of this technology. And apparently
what he got from his stay in USA was not so much particular discoverers, but rather the conviction that
planar technology must be developed in Soviet Union. And he started promoting this idea in a Ministry.
And managed to pursuit the minister to have a look at that.
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Remacle: Which Ministry?

INTERPRETER: B kakom MMHMUCTEPCTBE OH NpobuMBan 3Ty TEXHOMOMM?

Nosov: MnHMCTEpPCTBO Yy Hac BCe BpeMsi ObINo 0QHO, MeHsNAack TONbKO BbiBecka. B 61 rogy 6bin co3gaH
FOCKOMUTET 3ITEKTPOHHOM TEXHUKN. 3TO 1961./ MmuHMcTpom Obin LLoknH, nana, n3secTtHbin Bam. A B 65
rogy... Yem otnmnyanock, 4to 6bin rocKOMUTET, @ HE MMHUCTEPCTBO? YTO NPOMBILLNEHHOCTL He
nogumHsanace MMHUCTPY. CosgaBannch 3aBogpbl, HO OPMAribHO OHM HE NOAYMHATIMCE MUHUCTEPCTRY,
OHU TEPPUTOPUANBHO NOAYMHANNCE. TeppuTopuansHbiM HavanbHukam. B 65-om rogy nosBunmce BHOBb
MuHucTepcTBa. C 65-ro roga Oblr10 MMHUCTEPCTBO 3NIEKTPOHHOW MPOMBILLSIEHHOCTU. TOT e AnekcaHap
MBaHoBuy LLokuH. Ho TyT He ObINo BCe Taku Takoro ckadvka, Tak kak y Hac BCe BPEMS BO3IMaBmss
aneKkTpoHuKy LLIoKMH, HO BCe BpeMsi B pasHbiX... CHavyana oH 6bin 3amMecTutenem MMHUCTPA B
MUHUCTEPCTBE PaanNOTEXHNYECKON NPOMbILLNIeHHOCTN. 3To Gbinu 50-e rogkl. MeHsinock Bce. Ho Bce
Bpems Obin oavH 1 ToT xe nuaep. Kak 6bl. M oH kak 6bl CKBO3HBIM 06pa3om Ber 3TO Aero.

INTERPRETER: You see, we always had one and the same institution but it was called in a number of
different ways. It was renamed several times. In 1961, it was called the State Committee on Electronic
Equipment. In 1965, it became the Ministry of Electronics Industry. And the problem was that plants and
factories initially didn’t report to the Ministry itself. They reported to some local authorities. But then the
system was changed. Anyway these different names were ascribed to one and the same institution
because it was headed all the time by Mr. Shokin Sr. We had the same leader all time.

Nosov: U BoT ata paspaboTtka nnaHapHon TexHonorum (63-65 rog). MoxHO ckasaTb: NoYemy Tak MO3gHO?
MoTomy 4TO B AMEpPUKE cUMTaeTCs, YTO NiiaHapHasi TexHornorus 6bina cosgana rae-to B 59-om, 58-om
rogax. Ho st roBopto cei4ac o TeXHOMOorMm nogkpenneHHon o6opyaoBaHNeEM, NOAKPENIEHHON CTaHKaMu,
mMawmHamm n T.4. T.e. nocTaHoBKa... bnarogaps Tomy, 4TO €€ akTMBHO nogaepXxunsan cam MUHUCTP,

Oblna nocTaBneHa o4YeHb BbICOKO. He NpocTo HayunTbCcAa Aenatb No NnaHapHOW TEXHOMOMMKU, a UMeTb
cpasy BO3MOXHOCTb obecneunTb BCce 3aBodbl. Korga nossunack Ans MaccoBOro NpoussoauTens.

INTERPRETER: Planar technology came about in 1963—-1965 in Soviet Union. And you might wonder
why so late because in USA people think that planar technology was invented in 1958-1959. Well | would
say that in 1963-1965 we were able to accompany this technology with equipment, with machinery which
in fact stood behind this technology. And as our Minister was himself a big supporter of this idea he
wanted this technology to take a large scale, so it would be implemented at all plants.

Nosov: 370 He Mbl paspabaTtbiBanu. Ml He pa3paboTumkn npnbopos. A Lenbiv pag
creLmanuanpoBaHHbIX Npeanpusatuun. beino npeanpuaTtne “lMNnanap” B MnHcke, kKoTopoe caenana uenyto
ceputo cTennepos, poTonutorpadus. JlyraHck, Lenasi cepusi yctaHOBOK Tepmoanddysmm. 1o Bce He
nonynpoBOAHUKOBOE, YACTO MalLUMHoCcTpouTensHoe. OHun Toxe nog LWokuHbIM. T.e. B 3TOM Xe
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MUHUCTEpCTBE. M B 3TOM Oblna cuna, 4To B 04HOM MUHUCTEPCTBE, NOA OOHUM PYKOBOAUTENEM
CKOHLIEHTPMPOBAanu1Cchb 1 co3gaTeny obopygoBaHus 1 co3garteny TexHonorun. 1o MawmnHOCTpoeHuto, 9
BCEX Cenyac KOHEYHO He Ha3oBy. B 3eneHorpage, B 310 BpeMsi yxke 3eneHorpag Obir, ... TOYHOrO
MaLLMHOCTPOoeHus, B FopbkoM B HxHem Hosropoge. Llenasa cepus npeanpusTMii, KOTOpble 3aHMManmcb
nmeHHo obopyaoBaHveM. Mocne Yero, korga 3aBoAbl NOy4Mnu Bce 3To obopyaoBaHue n ctanu donee
MeHee YHUULMPOBaHHbLIMM, (PakTUYECKM Mbl Kak pa3paboTymkm AMogoB Oblnm He HyXXHbl. VI Mbl oToLwnn
B CTOPOHY.

INTERPRETER: This technology wasn’t developed by us in fact. It was developed by a number of special
purpose enterprises. One of them is called “Planar” from Minsk. It has developed a number of steppers,
photolithography. Another enterprise used to develop thermo-diffusion units. And was the other one in
Zelenograd that was the precise engineering institute. And in Gorky, which currently called Nizhny
Novgorod, here was another enterprise in charge developing these technologies. These companies came
from the engineering sector, they were not designers themselves. They came from machine building and
engineering area. But they also reported to Shokin. This is what was good about this ministry, that it
contained both designers and implementers, people who built machinery. And when this equipment was
built, it was dispatched to every plant, plants became more unified, and when this happened there was no
longer need in us, in people who used to develop diodes.

Remacle: You mentioned a few minutes ago, that most of the focus initially, and this is true in the USA
also, was with military and space applications for computing, the computers went into rockets, into
submarines, things like that. When did the Soviet semiconductor computing industry begin to look more
seriously at creating commercial industrial computers for other uses?

INTERPRETER: Kak Bbl yxxe ckasanu paHee nepBoHayanbHO BCe yeunus, kak B CoBeTCKOM COto3e Tak 1
B CLUA, 6b1nm HanpaBneHbl Ha HECKONbKO obnacTei, a UMEHHO Ha BOEHHYIO OTpacslb, BOEHHO-
KOCMMYeECKMI annapat. Taknmm BblMUCIIUTENbHBIMU Nprbopammn ocHalanMcb pakeTbl, NOABOAHbIE NOOKM
n 17.4. Bonpoc Takon, korga B CoBeTCKOM COHO3€e NoynpoBOAHMKOBAS BblYMCNUTENbHASA
NMPOMBILLIEHHOCTb CTana OpMeHTUpOBaHa Ha MacCOBOrO MONb30BATENS, CKaXeM Tak, Korga oHa
npuobpena xapakrep MacCcoBOro Nofb30BaHUs, He BOEHHOrO, BbiLNa 3a npeaensl otpacnn?

Nosov: Hy, y Hac yBa3bIBaeTCs 3TO 4eNn0 C TakuMu MOMeHTaMu. beina MuHucTepckas nporpamma,
KoTopasi HasbiBanach “TeneBuaeHne, BblMUCIUTENbHASA TEXHMKA, CBA3b . BoT aTn obnacTtn Hago 6bino
3aKpbIBaTh, ObIT NyLEH TakoW curHarn. OTo NPMMEpPHO CBA3aHO ¢ NpoBeaeHnem KocbirmHcKom pedopmon,
npumepHo 1964 roa, Havyano. Korga ckasanu, YTo HaJo U B LUMPOKYIO NyckaTb, HO peanbHO nosxe. 3To
TONbKO No3yHr. Korga Havanu genatb...OT0 nonoaxe, koHew, 60 roqos. 3TO KanbKynsaTopbl, CHavyana He
BbIYMCIUTENbHbIE MaLUMHbI, @ KanbKynaTopbl. TeNeBn3opbl, HO TOrAa eLwe He Ha MHTerpanbHbIX CXeMax
KOHeYHo. 1o BCe 6bINo Ha TpaH3aucTopax. Ho raoe-to BTopas nonosuHa 60 rogos, Havaro.
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INTERPRETER: The development of this technology and its further scaling has to do with a policy
pursued by all Ministries. It was called Television, Computer Equipment, and Communications. So that
was their message. They wanted to cover these areas and give people a chance to have access to these
technologies. And it was also linked to a reform, made by Mr. Kosygin in 1964, and when he said that we
needed mass production of equipment of this sort. But at that time it was only a motto. And real mass
production started in the late 60s, maybe the second half of the 1960s. Of course the first devices were
very simple like calculators, TV sets, using transistors not integrated circuits.

Nosov: Ho BblMMCNIUTENbHbIE MaLUWHBLI, HE CBEPXKPYMHbIE, KOHEYHO AeNnannch U paHbLle He TONbKO AN
BOEHHbIX. Y Hac ObinNn cepmmn MaLLuH Ans rpaxaaHckoro npuMeHeHns “Ypan”, ato elle HavuHas ¢ 60-ro
roga, gaxe paHblue MoXeT 6biTb. Cepus BblUNCIIUTENBbHBIX MalWH “MuHCK”, “MUHCK 2” ¢ pasHbiMu
HoMepamu. 3To Havano 60-bix ronoB. Cepusi Takmx MawwmH. Ho s He Gepy JlebeneBckme MalLnHbI cepumn
“BACH”. Ho Te 6binn maccoBbiMu. Cepusi ykpamHcekas “MNpomuHb”. Cepusi Obina apMsiHCKas, kak OHU
Ha3Banucb. OTO BCE HA MOM NfieYn 3Ha4YUTENbHO Nermno, NoTOM YTO 3TW BCe MaLUMHbI UCMOMb30Banu
UMMyNbCHbIE AMOAbI B KONOCCanbHbIX konnyecteax. Mbl 3a nepBsble rogsl. BoT ckaxem B 59-om rogy
NnoyTK HUYero He 6bIno, a B 65-oM rogy y Hac 6bino 40 3aBOA0B, KOTOPbIE Aenanu ANOAbLl U TPAH3UCTOPbI

N BCE BPEMsI TOBOPWIN: Marno, marno, He xeaTtaeT. [MpumepHo 40 wTyk. KpynHbix 3aBof0B.

INTERPRETER: But we had computers designed for other purposes apart from a military one. Starting in
the 1960s there were a series of computers called “Ural,” another series called “Minsk,” “Minsk 2,” then

“BESN,” “Promin.” They were manufactured in Ukraine, some others series were manufactured in
Armenia. It was quite a heavy load for me, as well, because all these computers used a lot of pulse
diodes. So in 1959 we had practically no equipment of this kind. In1965, we had about 40 factories which
manufactured diodes and transistors, and it was not enough.

Remacle: That's very impressive. In the USA if you ask who invented the integrated circuit, the answer is
always Jack Kilby and Robert Noyce. What is the answer in the Soviet Union for the equivalent [question]?

INTERPRETER: Bebl 3HaeTe, ecnn B AMepuike CNpoCUTb, KTO M300pern UHTerparnbHble CXEMbI, TO CKaXyT
IbxoH Kunbu n PoGepT Holic. A ecnu cnpocuTb PyCCKOro YernoBeka, YTo OH OTBETUT?

Nosov: lNpasunsHo.

INTERPRETER: This is a right answer.

Nosov: Tonbko s Gbl NepecTasBun.

INTERPRETER: But | would probably change the places.
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Nosov: PobepT Horic n [xoH Knnbu. 3to 3HaeTe, kak s1 CTaBro Ha nepBoe Mecto Holca, a Kunbu Ha
BTOPOW, 9TO TaKKe KaK C TPaH3UCTOPOM. TpaH3UCTOp NepBbln NaTeHT caenanu bapauH u bpatTtelH, Ho
3TO ObIN TOYEYHBIN TPaH3NCTOP, KOTOPLIN HE Kyaa He noLlen 1 He Mor MONTU. M1 HUKaKoWM peBOMoLMN OH
Obl He nNpoun3Ben. A NIOCKOCTHOM TPaH3UCTOP C P-N NEPEXOAO0M, N300peTeHHbIN B 48-mom, LLoknun
caenan B 51 rogy. W BOT ¢ aTOro nowuna pesontouns. AHanorM4Ho ¢ MHTerpanbHbiMy cxemamu. [epByto
caenan Kunbu, Ho aTo, BO NepBbiX, Obina repmaHneBasi, BO BTOPbIX MO ME30 TEXHOMNOIrMU, He nnaHapHou
TexHonormn. Cama no cebe naest MHTerpanbHoOM CXembl He SIBNSIETCA PEBOSIIOLMOHHON. Vioen
BblCKa3biBanuch ewe B 1952 rogy. Kak Tonbko nosBuncsa TpaH3ncTop cTano NoHSATHO, YTO co3gaHue
WHTErpanbHOM CXeMbl UINN KaKMX-TO OFI0KOB 3TO BMOJSIHE BO3MOXHas Bellb. W 1o, yTo Knnbu coenan
LUTYYKY, B KOTOPOM BbINO 12 3neMeHTOB, KaK MHTErparnbHyl Bellb, HEMb3A paccMaTpuBaTh Kak
OencTBUTENbHO PEBOMIOLIMOHHYIO Bellb. [oHnmaeTte. A Honc caenan nnaHapHyto cxemy. U Tonbko
Grarogaps BOT 9TOMY, COMETAHMIO NiaHapHOW TEXHOMOMMM U NPUHLMNA MHTerpaunm ata TeXHMKa noLuna.

INTERPRETER: | would place Noyce first. You see, it's the same as in the invention of transistors by
Bardeen and Brattain, because it was no revolution at all. The real revolution happened when Shockley
invented his junction transistors in 1951. It was a true revolution. And the same is true with integrated
circuits. Kilby invented such a circuit first but it used a germanium. It was meso-technology (not planar
technology). So the very idea of an integrated circuit was not revolutionary. Such ideas started appearing
back in 1952 after the invention of transistors. People realized that very possibility of integrated circuits
was possible. And a fact that Kilby joined 12 elements in integrated circuits does not make it revolutionary.
True revolution happened later when Noyce introduced his planar circuit, planar technology.

Remacle: The planar technology, of course, was made possible by Jean Hoerni.

INTERPRETER: Hy n koHe4YHO nnaHapHasi TexHonorus nosisunacb 6narogaps ycunuam XXaHa XepHu.

Nosov: OH 3aHuMmancs okucrneHmem?

INTERPRETER: He was involved in the oxidation?

Remacle: Yes, but also planar technology.

INTERPRETER: lNnaHapHOW TEXHOMOMMEN OH 3aHUMarncs.

Nosov: A 6bl ckasarn, YTo nraHapHasa TeXHomorus He nmeet aBtopa. OgHoro. Moe MHeHue. MHorne
nogu BHecnu tTyaa Bknag. Ho He Kunbw.
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INTERPRETER: | guess planer technology is the work of many people. It does not have a single author.
But Kilby was definitely not one.

Nosov: Kunbu nonyynn HoGeneBcKyto NULLb TOMbKO NOTOMY, YTO JONTO NpoXun. Holc ckoH4vancs K
coxaneto B 1989 rogy, ecnu 51 He owMbaloCh, a Tak KOHEYHO Obl emy ganu. HobeneBckun KOMUTET
3aTsaHyn ¢ aTon npemuen. E€ Hapo Bbino gatb ropasgo paHble. Hy He ropasfo, Ho paHble. He B 200
rogy. A B 2000 rogy OHM CNOXBaTUITUCh, KaK Xe TaK MUP Y>Ke BECb HA UHTErparibHbIX CXeMax, a OHU Jaxe
HWKOro He oTMeTunu. Hawnm atoro ctapuyka. N cpeam nx Tponx 6bin camblii... Andgepoy Obino 70,
Kpemepy, korga oHu nony4vanu... “A cpegu Hac 6bin ctTapuyok oguH” — AndepoB roBopust. JTo Obin
Kuntw.

INTERPRETER: The only reason Kilby won the Nobel Prize was because he lived long enough, unlike
Noyce who had passed away in 1989. And a problem was that a Nobel committee took too much time
considering this issue. It was too late when they suddenly realized that integrated circuits are practically
everywhere. And that happened only in 2000. And they found this old man and gave him this prize. When
Alferov was receiving his prize (he was about 70) and (he was together with Kramer) he said, “There was
this little old man among us.” And it was Kilby.

Nosov: Emy 78 Obinio nnm 76.

INTERPRETER: He was 76 or 78 years old. Alferov.

Nosov: AndgepoBy 6bi510 70. A aTomy Ob1r10 76 unn 78.

INTERPRETER: Kilby was 76 or 78 years old at that time.

Remacle: Alferov is now 80 years old. Can we talk about Zelenograd?

INTERPRETER: [OaBauTe npo 3eneHorpa Tenepb NOroBoOpuM.

Nosov: A npo 3eneHorpag... JomkeH 6bin npuexatsb LWyHaH. MHe ByaeTt cnoxHo npo 3eneHorpag. A
AaBanTe BaM MoKaxy CBOW KapTUHKW. [TocMOTpuUTe Ha HUX. DTy Nokasan, 3Ty nokasan. 1o 4. 3TO MOU
aodepu.

INTERPRETER: | mean... Zelenograd was supposed to arrive Shunian. | will be hard of Zelenograd. | will
show you my pictures. Look at them. <Showing pictures> This showed that shown. It's me. These are my
daughters.
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Remacle: So you have two daughters.

Nosov: [1a. Tenepb OHU yxxe camu.

INTERPRETER: Yes. Now they are independent.

Nosov: BHyku. 310 ux getu.

INTERPRETER: Grandchildren.

Nosov: 3710 5.

INTERPRETER: This is me.

Nosov: A 3TO Mbl U3y4aeMm aHIMNCKNA. ITO MOW CIIOBapUK.

INTERPRETER: And here we are studying English. This is my dictionary.

Nosov: 3To s nuLly AeTckue Nbeckl. A OHU UCMONHAT. B cTuxax.

INTERPRETER: | write plays for children. And they act them. In verse.

Nosov: 310 Mbl ke B3pocnblie. Mosa cectpa. OHa paboTtaeT fo cux nop. OHa rugpocTpouTenb.

INTERPRETER: My sister. She is still working. She is designer of hydroelectric plants.

Remacle: Very impressive.

Nosov: 9T1o 6par, KoTopbli B Mekcuke.

INTERPRETER: This is my brother from Mexico.

Nosov: OT0 s C U3BECTHLIM YEIOBEKOM.
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INTERPRETER: This is me with a famous person. Do you know him?

Remacle: Yes. | recognize him.

INTERPRETER: [a g y3Hato.

Nosov: lNpe3ngeHT.

INTERPRETER: The President.

Nosov: 310 a9 B Mekcuke.

INTERPRETER: This is me in Mexico.

Nosov: Ha morune Tpoukoro.

INTERPRETER: On the grave of [Leon] Trotsky.

Nosov: 310 s Ha KapToLlke

INTERPRETER: Here | am collecting potatoes crop.

Oral History of Yury R. Nosov

Nosov: Korga st Hauan pabotate B CKBE245, B nepBbIv e rog cpasy nocrarnm.

INTERPRETER: When | started working at the design bureau.

lonoc 3a kagpom: Hapo cnpocuTb Yy HEro B 3N1EKTPOHHOM BUAE HET 3TUX KapTUHOK.

INTERPRETER: Do you have electronic copy?

Nosov: [1a koHe4YHo.

INTERPRETER: Of course | do.
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Remacle: Could we have it?

INTERPRETER: A MOXHO Ham nony4nTb?

Nosov: He MrHoBeHHo.

INTERPRETER: Not right away.

Nosov: A MOry 3TO caenarb. Y Moero noMoLLHKKa, KTO 3TO Aenan, ectb. Ho anga atoro BpemMA Hago.

INTERPRETER: Our photographer took all these pictures. But it took some time to find them, of course.

Remacle: That will be fine

Nosov: OTo MOXHO caenaTtb. A Tak noHUmato, y AnekcaHapa AnekcaHapoBuia KOopanHaThl eCTb.

INTERPRETER: Y Bac cny4aHO HET KOnNuu 3TOro nnakara LenmMkom?

Nosov: A a Mory aToT oTAaTb.

INTERPRETER: | can give you a poster, the original one.

Remacle: Wonderful.

Nosov: 9710 51 6bin B BeHe. It's my woman.

Remacle: Your wife?

Nosov: My girlfriend.

INTERPRETER: My partner.

Remacle: Ok. Good.
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Nosov: Ho camoe uHtepecHoe Mbl B BeHe Obinu. He Tak gasHo B 2007.

INTERPRETER: It was 2007. We were in Vienaa.

Nosov: Tam bbina Takas, 3HaeTe, ApMapkKa, Ha KOTOPYH BO3AT NPOAYKTbI N3 AEePEBEHDb. n TYT NPAMO
KOPMAT 3a CTOof1laMu.

INTERPRETER: It was a village fair.

Nosov: U mbl cTann neperoBapvBaTbCA 1 BAPYT CNbILLUM PYCCKYHO peyvb. BOT 3TOT YenoBek, OH 13
Poccumn murpuposan, oH KaHageu.,.

INTERPRETER: We heard someone speak Russian and we met with this guy. He is Russian, but now
lives in Canada.

Nosov: OH Bpay, B MmeguumHe paboTtaer.

INTERPRETER: He is a doctor.

Remacle: Very interesting.

Nosov: A MOry Bam 3TO No4apUTb.

INTERPRETER: | can give you this.

Nosov: A BOT 3T0, 51 06paLly Bce Takm BHUMaHue. 3To EnbuuH, 310 5. It's my women. It his wife.

INTERPRETER: >Kena EnbuuHa?

Nosov: HanHa. 310 nocne Toro kak oH YXe He Obin npe3ngeHTom.

INTERPRETER: Yeltsin's wife Naina. This is after he was no longer president.
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Nosov: Mol 6binv B Huuue v cnyyaiiHo BCTpeTunmn ero. 3To pycckas LepkoBb. Ha Bcem nobepexbe ogHa
1 OH NMpuexan Tyaa.

INTERPRETER: We were in Nice and accidentally met him. It was the only Russian church.

Nosov: U Mbl criy4anHo ¢ HAM nepeceknncb

INTERPRETER: And we crossed paths accidentally with him.

Nosov: A BOT aT0. A 3aHMMarncs cesoen buorpaduen, ectecteeHHo. U s cobpan kakue 6binun cobbiTus B
MUpEe MMEHHO B ieHb MOEro POXAEHWS, U Kakue 6binu B AeHb HO B pa3Hble roabl.

INTERPRETER: Here I collected historical events which happened in the world on my birthday, evetns
that were on this day, but in different years.

Nosov: U kakune Bbinv cobbITUs 3HAYMTENbHBIE KPOME MOETO POXKAEHWS.

INTERPRETER: Eighth of September. This is my birthday. And other significant events which took place
in 1931—the year | was born

Nosov: B atoT rog ymep 34MCOH, N0 MOMMY.

INTERPRETER: In this year Edison died.

Nosov: [ns Halwlel cTpaHbl O4YeHb BaXkHa 3Ta AaTa, 8 ceHTAbps. B 3T0T AeHb npoursoluna 3HaMeHuTas
BbopoaunHckasa 6utea ¢ HanoneoHom.

INTERPRETER: The 8" of September is a very important day for Russia because this is the date of a
famous fight with Napoleon, the Battle of Borodino.

Nosov: Eé 3arpaHuueit HasbiBatoT buTBa nog MockBow.

INTERPRETER: | think it is called “Battle for Moscow” in the west.
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Nosov: B atom rogy otmeuaetcs 200 net aton butse.

INTERPRETER: This year marks 200 years since this battle.

Remacle: This September?

INTERPRETER: B ceHTs10pe aToro roga, na?

Nosov: He Tonbko B ceHTAGpe, a NpsAMo 8 CEeHTAGPS.

INTERPRETER: Not only in September, but exactly on 8" of September.

Nosov: U s 6yny oTMeyaTb 1 Bcsi cTaHa GyaeT oTMeyaTh.

INTERPRETER: Both | will be celebrating and the whole country will be celebrating.

Remacle: The whole country will be celebrating you.

INTERPRETER: CtpaHa 6ygeTt oTMedaTth Ball AEHb POXAEHWS.

Nosov: Non CTpaHbl 3TO, a MoJ1 CTPpaHbl TO.

INTERPRETER: Half the country will be celebrating my birthday and the other half will be celebrating our
victory.

Nosov: A xo4y Bam nogapuTh eLle koe-4To. Mbl C BaMu yxke 3akaH4YMBaem?

INTERPRETER: Are we wrapping up or getting closer to the end?

Remacle: | would like to ask a little bit more, in particular because Dr. Chhunyan and Dr. Trutko will not
be here, | would like to take advantage at this time to talk to both of you for longer. Can you do that? We
can take a break.
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INTERPRETER: [Mockonbky rocnoga YxyHsH 1 TpyTKO He npuexanu, To S xoTena 6bl BOCNonb30BaTbCs
3TOW BO3MOXHOCTbIO 1 C BaLlero cornacus 6onee noapobHo Bac paccnpocuTb 06 MHTEPECYIOLLMX MEHS
Bonpocax. KoHeuyHo, MOxeM caenaTb nepepbiB Kakon-To, ecnu Bam yaobHo. Kak Bbl CMOTpUTE Ha 3T0?

Nosov: MoxHo paccnpocutb. Ho, s 4To-To no 3eneHorpagy 3Hato, HO GonbluUe Ha YPOBHE aHEeKAOTOB U
LLYTOK, a He Mo aeny.

INTERPRETER: Of course you can ask me more questions, but | know very little about Zelenograd,
mostly jokes and anecdotes.

Remacle: I'm open to hearing some anecdotes.

INTERPRETER: Hy uT0 yx nocnyLuaem v 6aviku.

Nosov: A He criMwkom ByaeT goporo exatb 3 AMepukn?

INTERPRETER: You spend too much money going from America to Russia just to hear some
anecdotes...

Nosov: Yto MOTy A rOTOB KOHEYHO....

INTERPRETER: | can of course [answer more questions]...I’'m ready.

Remacle: Can you talk a little bit about the impact of Zelenograd on the USSR semiconductor
establishments and people?

INTERPRETER: He mornu Obl Bbl pacckasaTb O TOM BIIMSIHUK, KOTOPOE okasarn 3efeHorpag Ha nogen u
opraHusauum, KOTopble 3aHMManuch nonynposogHnkamm B CCCP?

Nosov: 3gech, HaBEpPHOeE, 4 6yﬂ,y O4YeHb NpPpUCTPacTeH N He O4eHb 00bEeKTUBEH.

INTERPRETER: | think that | will be somewhat biased and not objective.

Nosov: [Jeno B TOM, 4TO TOT NEpUOL, O KOTOPOM A FOBOPWUS1, Ha4arbHbIN NEPUOS... S XO4Y Ha HEM cenyvac
TOYKY MOCTaBUTb, MO KpariHe Mepe B cBon Guorpadumn. Mel paboTtanm 6e3 KOHKYPEHTOB, BHYTPU CTPaHbI
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KOHeYHO. Bbbinu Tonbko ToBapuLLm. [NpumepHO Bo BTOpoK nonosuHe 60-bix rogoB, Koraa cosganu
nnaHapHy TEXHOMOIMIO U Korga nosiBunach nopsaka 40 3aBogoB AMOA0B M TPaH3UCTOPOB. [noabl
aenanuck Ha 30 3aBogax. A cenyac nokaxy KapTUHKY, 1 nogapto 3ToT XypHarn. [Npu 3aBogax y Hac
Bceraa 6binm KOHCTpPYKTOPCKne 6opo. He MHCTUTYTBI, HO YTO-TO NogobHoe. Hy Takke kak u Amepuke. Bot
NpUMeEPHO 3aBOAbI, HO 3TO MO AnoAaM. TonbKo AMoAbI.

INTERPRETER: | would like to put an end to my story of the early period of Soviet semiconductor history.
Initially we had no competitors in USSR, only comrades. And in the second half of 1960s when planar
technology came about, we saw the establishment of about 40 plants, as | said, that were used to
manufacture diodes and transistors. 30 plants manufactured diodes. And every such plant had a research
division associated with it, like in America.

Nosov: BoT aTa kapTMHKa—-aTO TONbKO 3aBO/bI, KOTOpbIE Alenany avoasl. A ckasan — copoka 3aBogax?
EcTb, KOTOpblE HE Aenanu AMoabl, a Aenanu ewe U TPaH3UCTopbl. ATU Aenanu U ANoAbl, U TPaH3UCTOPHI,
M NOTOM MHTerpasbHble CXEMbI, ECTECTBEHHO, M Tak Aanee. Ho s Bblgenvn, NockosbKy 3To Mo Auogam
6bina, He Mou auoAbl, a Boobule aAvoabl. BOT 370, 3HAUuUT, 34ech Kpy>KOUYKamu 3aBodbl, KOTOpbIe TakK UMK
nHave genanu guodsl. Hy, 30ecb oHM Ha3BaHbl Mo ropodaM NpocTo, YToGbl GbiNo NpoLue.

INTERPRETER: This illustration shows those factories that manufactured diodes pretty much exclusively,
and here is a list of cities where these plants were located.

Nosov: A BOT LBET pa3sHbiii. ATO Te, KOTOpbIE TENEPb CTanu 3a rpaHulen.

INTERPRETER: And you can see that these circles are different colors... Those on the right-hand side
are now located abroad, so, to say, in Ukraine, in Belarus, these are foreign countries now for us.

Nosov:

INTERPRETER:

Remacle: Dr. Alferov thought...

Nosov: A 9TO Hall MHCTUTYT, BOT OH pa3pabaTbiBan Anoabl pasHble, CTabUNUTPOHbI, BapuKanbl UK Kak
OHU1, BapaKTopsbl... HY, pa3Hble.. CBY...
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Remacle: Dr. Alferov said yesterday that it was his opinion, that this splitting, these foreign countries
off... from...the rest of Soviet Union... Russia... was a mistake and it has damaged the semiconductor
industry and the computer industry in Russia... What do you think about that?

INTERPRETER: Bkl 3HaeTe, rocnoanH AndepoB ckasar, YTo 3To oTaeNneHne 6biBLUNX COHO3HbIX
pecnybnvk HaHecno yaap no nosynpoBOAHMKOBOW MPOMbILLIIEHHOCTH, HY BOOOLLE oTpacnu
BbluMcrieHun. .. Hy BoobGuule, 4To Bbl 06 3TOM AymaeTe?

Nosov: Hawewn nnu kak?

INTERPRETER: Do you mean to say it damaged our Russian Industry?

Remacle: Yes, yes...

INTERPRETER: [da, poccunckyto.

Nosov: EctectBeHHoO... Bbin BooGLle eanHbIi KOnnekTuB... MHorme xe...[MpocTo y Hac nx He

aenaetcs... beino pasgeneHune kakoe-to. HMKTO He npegnonaran Takoro cmHana. OcobeHHO Jaxe
CcTpallHa apyras CTOpOHa — BeCb NONynpoOBOAHMKOBBLIN Matepuarn okasancs Ha YkpauHe. BoT B yuem yxac.
Cawm, He npnbopkl, a cam matepuarn — 3To 3anopoXxbe, TUTaHO-MarHMeBbI KoMOmHaT, CBETNOBOACK, rae
Jenanu Bce nonynposoaHukoBble A3B5 — oHY Bce okazanuch Tam, Nnoc TallkeHT, Unu rae Tam

UMpUYMK — KPEMHUI YUCTBIN... TO €CTb, KDEMHUS ¥ HAc HeT. Mbl cpasy okasanucb BHE 30Hbl KpeMHUs. BoT
4YTO y>KacHo... [la, «lMnaHap», o KOTOpoM s roBopun. KOTOpbIN cCamMbli BbICLUWIA YPOBEHb Y HAC, U OH
[0CTaTOYHO BbICOK B MMPOBOM YPOBHE, «[1naHap» 3TOT camblil, MUHCKUIA. [1o3TOMy Bpea... TyT Aaxe
Henb3s ckasaTtb - «Bpea», a NPOCTO paccbinanock... Bca cTpykTypa, BCé eAUHCTBO PYXHYIO.

INTERPRETER: Yes, indeed. It's not only damaged us, it's not the appropriate word. It was a complete
shattering like the whole unity collapse, the whole thing collapsed. And the problem is the different plants
pursued different activities, because division of the areas, you say. After this split or splitting all of this
semiconductor material was founded in Ukraine only, in Zaporozhye in Svetlovodsk, where A3B5
materials and Tashkent, there is pure silicon... Practically we became outside this silicon area .We don’t
have silicon.

Nosov: To ecTb, 4, 6e3ycnoBHo, cornaceH ¢ Xopecom MeaHoBu4em Andepos, B 3TOM nnaHe, u eLle
Oaxe curnbHee s Obl ckasan — He NPOCTO YacTb YLUNa, a pa3pyLumMniacb MMEHHO B CTPYKTYPHOM MriaHe,
MOTOMY YTO Y HMUX KPEMHUS CTarno CTONbKO, CKOMbKO UM HE HaZo, U BCe TaMm PYXHYSO NO3TOMY, TO €CTb,
HeTy NoTpebnenunst, y Hac ero He ctano... BoT 4to yxxacHo. NoToMy 4To ecnm Gbl BCE NOAENUITOCH KaK-TO
BOT TaK: YacTb Kakas-To, U 34eCb M TaM, TO 3TO Obifo Gbl HE Tak CTPALLHO... HE MPOCTO ocnabnexve, a
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HapyLleHWe eQMHOro uenoro, eaAnHoro Tena. Ho He roBopsi 0 TOM, YTO HEKOTOpPbIE U3Oenusa Aenanuch B
€NHCTBEHHOM MECTe, kak B Pure, HanpMmep, onepaunoHHUKKX.. UK YTO TaM Y HUX, B Pure... nnm oHn B
Kuese... onepaunoHHble ycunutenu... Hy, B Pure toxe... a, ®I1, npaBnnbHo. KOTopbIX 34eChb HETY.
[pyroe gerno, YTo Mbl KAKOM-TO KOHTAKT MMEEM, N OHM 3aUHTEPECOBAHbI — TO €CTb, OHM NMOCTaBNAOT
ctofa, Kakoe-To eJUHCTBO COXPaHAETCH YyTb-4yTb, HO 3TO YXe He To. Bcé He To.

INTERPRETER: | agree with what Zhores Alferov said, but | would even want to make a stronger
statement, such a split did not inflict damage. In fact, it led to the collapse of the whole structure, because
after the split some of these countries got too much silicon... they don’t need that much silicon... in fact, it
made them broke as well, because there is no consumption for this material and we don’t have enough of
it. And so it weakened all of us. And in fact, | wouldn’t call it weaking, it would rather say it was
disintegration. I'd also like to mention that some device were produced exclusively in several cities. For
instance Riga used to manufacture operational amplifiers and CPUs and of course we still maintain some
contact and they are interested in delivering these devices or this equipment to us, but still the links are
not that strong.

Nosov: MoxHo 3aaaTth BCTpeYHblit Bonpoc. BoT npeactaBum, yto CoeanHeHHble LUTaThl BOT Tak BOT
pasgenunu bbl Ha 3anaf U BOCTOK.

INTERPRETER: Imagine if the USA were divided in half—the Western part and the Eastern part

Nosov: W Bawwa 66l KanudopHust MrHoBeHHO npespaTtunach 6bl B YACTO... MO3rM BCe-Taku Ha BOCTOKE B
Wrartax... KanndopHus, koHe4HO, npeBpaTnnach Obl B TaKylo ManeHbkyto AnoHuio... Huiero xopoluero
Tam 6bl He 6bino. Co BCeMM ATMU NIMYHOCTAMMU, MO KOTOPbIMU OEBYLLKM CXOAAT ¢ yMa. [ToTomy 4To
KanudopHus Bce-Taku, ato 6onbluas dpabpuka. Ecnun 6patb cTapoe Bpems 1 NONynpoBOAHMKOBOE, S He
Gepychb 3a BCe CyanTb, KOHEYHO, BCe, YTO ObINO CO34aHO B NOMNYNpOBOAHMKAX , 3TO BCE HA BOCTOYHOM
nobepexbe — 310 bocToH... Macca4yceTc... MaccadyceTckuin TeEXHOMNOrMYeckuin.. Tenepb, nabopartopus
JlnHkonbHa Tam xe, nog boctoHoMm... Tenepb... ban, Heto-[bxepcu... RCA rge y Hux?.. Toxe rge-to
3aecb...Bcé... a Tam... BCé co3faHo 3aech. [1oaTomy, ecnu Tak NpoBecTu...AMepuKa Toxe UCbITbiBana
Oonblune TPYAHOCTU

INTERPRETER: And if such a split would occur you would have all the brains in California, because all
the brains are on the East coast, and California would turn into some sort of small Japan which would be
no good at all, with all this people, rich people, with young girls would be crazy about them such a way...
so California really is a big factory at least and produced practically everything that relates to
semiconductors.

Nosov: 'ge oHa pogunnacb?
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INTERPRETER: CekyHgay. Let's say all the prominent institutions are located in Boston, where they have
MIT as well with the Lincoln lab close to Boston, Bell in New-Jersey with RCA... And | see that you don’t
agree with what I’'m saying... so... Where did you come from? Where did you born?

Remacle: | was born in Arizona.

INTERPRETER: B Apu3oHe.

Remacle: But | live in California

INTERPRETER: Ho xuBeTt B KanudopHuu.

Nosov: A. ApusoHa... 9710 BoobGLLe arpukynbTypa. Agriculture.

Remacle: Yes. Si—that’'s Spanish.

INTERPRETER: lNMo-ucnaHcku o3Ha4vaet «aay.

Nosov: ®epmepbi...

INTERPRETER: Farmers.

Remacle: Yes. My father worked for the government.

INTERPRETER: Hy, mown oTteL paboTan Ha NnpaBuUTENbCTBO.

Nosov: Xm.

Remacle: Also let me ask about Zelenograd again? What was its contribution or its impact?

INTERPRETER: lNosBonbTe elle pa3 Bonpoc no 3eneHorpaay... Kakon sce-taku Bknag?

Nosov: Mo 3eneHorpaay? A cobcTBEHHO eLle He nepeluen... 3HaunT, camo co3faHue 3eneHorpaga,
Korga oH co3gaBarcsi, KOHEYHO, 3TO Oblfl TaKOW, YTO M, PEBOSTIOLMOHHBIN LAr pyKOBOACTBA HaLUero.....
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OnNATb Xe, KNnaHsemcs B CTPOHY narnkbl... YTO co3gaTb BooOLLe dupMy, KOTopas HEBUOAHHAA U
HecrbIxaHHasa HY1 B Mupe, Hurge. Ecnv bl He 6bino co3gaHo 3eneHorpaga, Tak 6l BCE Apobunoch Kak-
TO MO YacTsM U HEM3BECTHO, Kak Obl 3TO Aeno wro. Tem He MeHee, ecrim NOCMOTPETb U3HYTPU — MOE,
KOHEYHO, MHEHWE, 04eHb CyObEKTUBHOE. .. MNMony4nnock, YTo 3eneHorpag co3gaBarcs kak Obl BHe Tex
Hay4HbIX CWI, KOTOpPbIE YXe ObiNn Co34aHbl, U KOTopble pa3Bunmuck. PakTn4eckn, aTo Obinu nau,
KoTopble Npuwnun «c 6opy no coceHke» — n3 Kb-1, kak 66l annapaTypHon hmpmebl, 3anpaBnsinm no
Havany. MNMpuyeM ngeonormyeckn oHM GbINM HaueneHbl Ha... Hy 3TO MOSi MO3ULMSI, OHa HAaBEPHOE He CO
BCEMU cxoauTces.... Ho ngeonornyeckn ato 6binuv noau, KOTopble WK OT annapaTtypsbl, U B TO BPeEMS — B
62, 63 rogy — OHU He MOMN NPEAIOXKUTE HNYErO MHOIO, KaK TOHKOMITEHOYHbLIE CXEMbI... BEPHEE,
NrneHouYHble, He 06s3aTeNbHO TOHKO... haKTUYECKN, TMOpUaHbIE cxembl. BoT... n anutensHoe Bpemsi, u
MHoroe Boob6Le B 3eneHorpage noHavany Lo no atomy nytn. BoT, « AHrcTpemy, 0TKyaa He npuexan
ceroHsi [I>KXYHsIH... OH Xe JoNroe BpeMsi 3aHMMarncsi rmbpuaHbIMmn cxemamm — To, 4To, Nno 6onbLuiomy
CYETY, HENb3s OTHECTU K TAKOWM YK MUKPOINEKTPOHMKE. DTO BCe-Takm OOUH 13 cnocoboB co3gaHne
paguoannapaTtypbl, MOXHO ckasaTb, MUHNATIOPHOMN. ..

INTERPRETER: Speaking about this creation of Zelenograd the way it was set up. It was some sort of
revolutionary move by our superiors. We all have to thank Mr. Shokin’s daddy for that, and | think, had not
Zelenograd being created, we would had everything dispersed. It kind of integrated everything we had.
However, my subjective opinion is the following — | think that Zelenograd was created on the margins of
existing scientific establishments, it was outside of the scientific community at the time. And so initially
these were people from Design Bureau Number 1, KB-1, who were equipment manufacturers, who led
the way in Zelenograd.

Remacle: Who were that people?

INTERPRETER: N3 Kb-1—4yT0 3a ntogu-To Tam 3agaBanu TOH?

Nosov: Hy, aTo opraHusaums, cenyac oHa HasbliBaeTcsl «Anmas-AHTen» - 3TO opraHusauus, kotopas
3aHMManach pagnonokauMoHHbIM NPOEKTOM, 0GOPOHHBIM MPOEKTOM, MPOTUBOBO3AYLLUHON 0O0POHON.
Bor... Ho, ecTecTBeHHO, y HMX Bbina cunbHasa TexHonormyeckas 6asa, T0 eCTb B TO BpEMS — NeYaTHbIN
MOHTaX... BOT TakMe BeLLM OHM BOBCIO pa3BuBanu. Yxe He No-40BOEHHOMY Aenanu annapatypy. Ho ato
BCe-Taku 6binn annapaTypLUMKK, N PYKOBOAMTENN 3eNeHorpagckme npywnm otTyaa, OHu
NonynpoBOAHMKOB Kak (PU3MKMU... KaK TEXHOMOIM... OT CaMUX TPaH3UCTOPOB... OHN He MOrnn OT
TpaH3MCTOpa MATU K MHTErpansHon cxeme. [NepBbiM 3TM ObiiT BOOGLLLE AMPEKTOP TaKoro JIOKaLMOHHOIOo
npeanpuaTud... 3ToT NepBbI ANPEKTOP-TO... Ty Thbl.. JIykuH... A 3Hato aTy bamunnuio... degop
BukTopoBuu.

INTERPRETER: The Design Bureau 1 is now called Aimaz-Anthey... at that time they were involved in
the radiolocation air-defense project for the military, and so, they were people who had quite advanced
technologies at that time. They didn’t only work for the military, of course, but still their biggest concern,
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their biggest focus was on the equipment itself...So, they came from this field and the first head of
Zelenograd was from this Design Bureau, his name is Lukin, Fedor Lukin. These people couldn’t see how
this transition between transistors to integrated circuits could take place; they were just not the right
people.

Nosov: OTo cuctemsl cenvac, ecnu B3sitb 000pOHHbIE cuctemsl, 3To C-300 n C-400, oHn Bonee-meHee
N3BECTHbI Ha 3anage, CUCTEMbI MPOTUBOBO3AYLLIHON 0B60POHbLI — 3TO X pa3paboTki. Ho oHM HUKorga He
3aHMManncb TEXHONOMMEN CaMoro NonynpPOBOAHMKA, N OHU CTanu 3agaBaTb, Tak ckasaTb, TOH. Jluwb B
1964 rogy co3gancs UHCTUTYT, KOTOPbIN 3aHANCHA AEACTBUTEINTbHON MUKPOSNEKTPOHUKOW, KOTOPbIN
BO3rnasun Banues.

INTERPRETER: In particular, they invented and manufactured such air-defense technology as S-300 and
S-400

Remacle: This is KB-1.

INTERPRETER: Yes... KB-1, these technologies are quite well known in the West.

Nosov: 310 He...

INTERPRETER: KB-1 ato paspabartbiBana, C-300 n C-400

Nosov: A, 3710 ga. ATo TenepeLlHee.

INTERPRETER: But they had never been involved in semiconductors and nevertheless they started to
lead the way... it was only in 1964 when a special purpose institute for microelectronic was created, Mr.
Valiev was appointed its Director.

Nosov: Banues Toxe He 6bin NONYyNpoOBOAHMKOM, OH Bbif TEOPETUKOM, PUSMKOM-TEOPETUKOM, HO OH
LLArHysn B 3Ty TEXHUKY CO CTOPOHbI, HO Y HEFO He BbIno 3Toro rpy3a nuiiHero. OH 6bin
BbICOKOSPYANPOBaHHbIN, BbICOKOOOpA30BaHHbIN YenoBek, pusmk. I oH o4eHb Jonro nepecTpavBarncs, ¢
6onblnM TpyaoM. M oHM Hayanm Bocnpom3BoanTb TeXAcckyto cxemy, Texas Instrument, nepByto, nnm kak
OHa 6bina, nepeas Texacckas ctaHaapTHasa cepud, Texas Instrument.

Remacle: Tehas is a very good Mexican pronunciation.
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INTERPRETER: «Texac» B TakOM BMAE - 3TO OYEHb XOpOLLUEE NPOU3HOLLEHNE Ha NCMAHCKOM,
MEKCHKaHLbl Tak roBopsT. [TOTOMY YTO NO-aHrmMNCcKn « Tekcacy.

Nosov: Tekcac, ga...

Remacle: Very good!

INTERPRETER: Valiev himself didn’t have anything to do with semiconductors, but he was a specialist in
theoretical physics, but at least he didn’t have excessive baggage with him, he didn’t have it. And so he
was a highly intelligent person, and even for such an intelligent and smart person it was a hard to divert
from what he was doing in the past to new technologies. So, they started with an attempt to reproduce the
first standard series of Texas Instruments.

Remacle: Vladymir, how they doing on a tape... time on the... hard drive.. we almost finished...

INTERPRETER: Bnagumup, kak Tam y Hac no BpemeHn? CKONbKO Ha XeCTKOM aucke?

Remacle: We almost did.

Nosov: Mbl, HaBepHoe, yXe Bce ucyepnann?

"onoc 3a kagpom: Ewe 35 MuHyT

INTERPRETER: We have thirty-five minutes now

Remacle: Ok. We will finish before then.

Nosov: BoT y meHst Banues, rae oH. OH ckoHYarncsi B No3anpoLusiom roay.

INTERPRETER: This is a picture of Valiev. He died in 2010.

Remacle: Can we show for the camera?

INTERPRETER: \MoxHo nepepn kamepou nokasartb?
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Remacle: Hold it for the camera.

INTERPRETER: MoXHO B Kamepy nokasaTb?

Nosov: Y MeHs aTa CTonka, oHa Ha3blBaeTCs. ..

INTERPRETER: This series of photographs | named “Me the Great Ones.”

Remacle: <Laughs> And that one | recognize.

INTERPRETER: 3T10ro s y3Hato.

Nosov: 370 Hall X035UH.

INTERPRETER: Our boss.

Nosov: X03s1H Halen opraHn3aumm.

Remacle: Can Vairemir get this? | recognize...

Nosov: 31o HoGeneBckun naypeat. [MHCOypr.

INTERPRETER: Ginsburg. He 3Hato.

Nosov: OH B 2002 nonyuun HobeneBckyto.

INTERPRETER: He was awarded with Nobel Prize in 2002.

Nosov: Nocne Andeposa.

INTERPRETER: After Alferov.

Remacle: Yes
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Nosov: A 3To KOCMOHaBT. BOT eLle 0guH KOCMOHaBT.

INTERPRETER: This is an astronaut... a cosmonaut. And another one!

Remacle: And another famous person.

Nosov: 310 k10 TyT... ['ynaeB. Haw 3HameHuTbIV akagemMuKk. ATO BenexoB — Toxe 3HaMEHUTLIN
aKkageMuK.

INTERPRETER: That's a prominent member...

Nosov: I'Ipe314,u,eHT Kyp‘-IaTOBCKOFO MHCTUTYTA.

INTERPRETER: ... of the Academy of Sciences, is President of Kurchatov Institute.

Nosov: 9T1o 6biBwmni gupektop PUNAHa, KpoxuH.

INTERPRETER: Former director of FIAN, Mr. Krokhin.

Nosov: BoT 310 BblMUCIIMTENb 3HAMEHUTLIN Bonee-meHee, OH No cynep-KoMnboTEPAM.

INTERPRETER: A famous specialist in super-computers.

Nosov: Kak ero...

INTERPRETER: JleBuH.

Nosov: JleBuH, ga. C JleBUHbIM S Ha4MHarn o4eHb AaBHO, Obin 3HaKoM. OTO akageMuK, HO
HEe3HauYnTENbHbIN 30eCb. A 3TOT, K COXaneHu, CKOHYarncs

INTERPRETER: ...from Academy of science of no great importance.

Nosov: A aTo g ¢ pakeTon «Tononb»
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INTERPRETER: These are the complex Topol.

Remacle: So, this is a famous thing, not a famous people

INTERPRETER: «Tononb» - 3TO He BenuKkue noau, 3To BENUKoe n3obpeTeHne.

Nosov: Hy ga... Ho Bce paBHO, Tam He cka3aHO, YTO Benvkme nogun. Tam ckasaHo: «A 1 Benukue»

INTERPRETER: You know, It doesn’t say “Me and the great people”, but “Me and the great ones”.

Nosov: A 3T0 akagemuk, oH B Jlntee.

INTERPRETER: This is the person from the Academy of Sciences, he still lives in Lithuania.

Nosov: OTO peKkTopbl, 3TO He BonbLune NaK.

INTERPRETER: These are provosts, no big people.

Nosov: 370 3eneHorpafcKunin ToXXe ANPEKTOP OAWH, eLle KTO-TO 3[1eChb, No-MOoeMmy.

INTERPRETER: This is a director of Institution from Zelenograd.

Nosov: 310 Haw noaT MMyLwKuH.

INTERPRETER: This is our famous poet, Pushkin.

Nosov: 3gech rge-1o onaTb €CTh... ATO ManeHbkue noan. CriyyanHo nonanu coga.

INTERPRETER: These are the small people.

Remacle: The famous person! The other star!

INTERPRETER: BoT 3TO 3HaMeHUTbIN YenoBek, elle ogHa Halla 3Be3fa.
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INTERPRETER: These are small people.

Nosov: OT0 MOXHO He CMOTpPETb.

INTERPRETER: You can skip this one.

Remacle: Another... very nice.

Nosov: Ewe oguH.

INTERPRETER: There is another one.

Nosov: OTo Hago CMOTpETD.

INTERPRETER: This one is worth paying-attention.

Nosov: Hy, Bbl He 3HaeTe.

Remacle: 1957

Nosov: 31o 57-1 roa!

INTERPRETER: That is 1957.

Nosov: B ueHTpe Tam — Bopowunos.

INTERPRETER: Voroshilov is in the middle.

Oral History of Yury R. Nosov

Nosov: OTO Hawl repor rpaxgaHCKon BOWHbI, OH Obin [pe3anaeHToM Hallen CTpaHbl.

INTERPRETER: He was our Civil War hero, he was the President of our country.
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Nosov: Hy, He lNpe3ungeHTom, a lNpeacenarenem BepxosHoro CogeTa.

INTERPRETER: Not really the President, but the Chairman of the Supreme Soviet.

Remacle: Very important. Thank you for showing these to me. Let’s kind of wrap this up. How would you
describe the impact of the Soviet contribution to semiconductors worldwide and therefore to computing
worldwide looking back on it from today?

INTERPRETER: Kak 6bI Bbl oueHunu Bknag CoBeTCcKoro cotosa B pa3smTne nonynpoBOaHUKOBBIX
TEXHOMNOrMIN BO BCEM MUPE, HY U KaK CNeacTBue, passBuUTUE BbIYUCTTUTENBbHbLIX TEXHOMNOMMN.

Nosov: A cuutato, 4to B CoBeTckoMm Coto3e BbINo He O4EHb MHOTO TakuX 3obpeTeHnn, KoTopble
OENCTBUTENBHO BOLLN B MUKPOSMEKTPOHUKY. HemHoro... Ho Hanuume CoeTckoro Coto3a, u
KOHKypeHLMs B onpegeneHHom nnaHe CoeeTckoro Coto3a — Ha paHHen ctagum — ¢ CLUA, koHe4Ho,
cbirpana ponb. bonbwyto. A Mory npuBectu oanH NpuMep, Kak pas OH ceryac akTyarnbHbIA — 3TO
n3obpeteHne nasepa. [NonynpoBOAHMKOBOrO, KOMb CKOPO Mbl O MOMYNPOBOAHMKaxX roBopuM. Kak
N3BECTHO, NepPBbIN NONYNPOBOAHMKOBbIN Nasep caenan Xonn ... Pobept Xonn, amepukaHel,. 3To 6bin
ceHTAbpb 1962 roga. Hy u ewye Tpu rpynnbl uccnegoBartenem, koTopble OykBanbHO oTnmMyanucs Ha 10
OHen — rpynna Mapwanna HaTtaHa — vyepes 10 gHeit onybnukosanu nocne Xonna. Euwe kto-1o — ewwe
yepes mecsl. To eCTb, O4EHb MIAOTHO... U WK BOT Tak npsam. A BoT Xonn B CBOMX BOCMOMUHAHUAX
nucan cneaytouee: «Korga s npountan ctaTbto JIeHMHrpagckoro onanko-TEXHNYECKOTO MHCTUTYTA,
anpens 1962 roga, roe Gbina ogHa CTpoYKa: «KaXXeTcsl, Mbl HAbIo4anM CTUMYNMPOBAHHOE U3ITyYeHne» —
Hy, na3epHoe, Havano na3epHoro, CkaxeM Tak — s, FOBOPUT, CTpallHO Gbin Bo36yxaeH — obpatluato
BHMMaHue, 370 62-1 rog, korga obiio o4eHb pe3koe NpoTMBOCTosAHME nonuTtudeckoe CCCP 1 Amepuku.
OTo npeawecteoBano Kapnbdckomy kpusmcy — B 61 rogy, B aekabpe 6bina copolueHa y Hac Ha Hoson
3emrne cynep-6omba, camas 6onbluas B Mupe. M, OH roBOpUT, « UCMyrarncs, YTo ONATb PyCCKME Hac Ha
3TOM yyacTke obonayT». Ho, K coxkaneHuto, OHU He Habnogany Ha 3TOM y4acTke CTUMYIMPOBaHHOE
n3ny4eHne — a TONMbKO UM nokasanocb. Ho oHn noaxnectHynu... OHM NOAXNECTHYNN BCIO 3TY KaMMaHuIo.
MepBas cTaTbs N0 3TOMYy TEOpPETUYECKAS — aMePUKaHLbl HA Hee He CCbinatnTcs — Obifna 0 BO3MOXHOCTHU
BOOOLLE, NONYNPOBOAHMKE NTAa3epHOro nany4venus, oina B 1959 rogy MAHoBueB. bacosa — byayLiero
Hobenesckoro, KpoxmnHa — BOT, OH aupekTop, MNonosa u LLoToea. To ecTb, LLloToBa He 6bino...
TeopeTuyeckasn pabota. Ho Ha Hee OHM He ccbinatoTes. B aTon nctopum nonyumnoch kak: B COBETCKOM
Cotose Bpoge 6bl He Obin co3gaH. Ho co3gaHmne BOT 3TOM KOHKYPEHTHOM aTMocdepbl, KOHEYHO, BbIno
O4YeHb cunbHoe — Mornm Bbl caenaTtb, HO Te oboLwnu.

INTERPRETER: WEell, | don’t really think that the Soviet Union had that many inventions that were true
breakthroughs, that entered the history of electronics, but that was important that they were major rival of
the United States, so from this position, they played the major role in development of semiconductor
technologies because | can provide a current example, which is typical because of the celebrations. That
is the invention of semiconductor laser. As you know it was invented by Robert Hall in Semptember,
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1962, and in parallel with him there were three other teams who were working on the same technology
and they got the results somewhere like ten days after his publication, so one got published their results
ten days after his own record. | think that was group led by Mr. Marshall, the other group published a
month later after this, they all are going pretty close to each other. But what Hall said in one of these
publications, or what he wrote rather, in one of his publications was that in 1962, in the very same year, in
April, he read an article published by the physical-technical institutes from Soviet Union where its
specialists said that they believed they observed stimulated laser emissions.

Nosov: Maybe.

INTERPRETER: Yeah, maybe... they believed they had observed it. And you should also remember that
all of this took place against the background of political crisis, political conflict between the USA and
Russia at that time... It was before the Caribbean Crisis and super-bomb was invented by Soviets and
was tested successfully, the biggest bomb in the world...So, Hall said that he was afraid of Russians
could overtake America in this field too, so this very publication made him work faster, and more
effectively, so in the end it turned out that the specialists from the USSR did not observe anything of the
kind... at least, they did not observe what they stated they had, but at least in the end they got this
invention by Robert Hall in few months after that. And in fact, the first theoretical article, analytical article,
dedicated the to the very possibility of this laser was published by FIAN, in 1959, by Basov, Krokhin and
Popov and none of these U.S. researchers made any reference to this article, but I'm pretty sure that they
knew about as well. So, | think that the major contribution of Soviet Union was of this kind. Our country
has created this atmosphere of competition which stirred things pu, which made these inventions come
to...

Remacle: | would add one other thing from my perspective of living and working in Silicon Valley. And it
is that there are many very well respected and very contributing Russian scientists, software developers,
semiconductor people, who live and work in Silicon Valley for American companies today, or American
Universities... and in other places of United States.

INTERPRETER: EcTb B CynukoHoBow gonuHe, unm B KpeMHUEBOW J0NIMHE OYEHb BbICOKUA YPOBEHb
YyBaXEHWS K TEM NIOAAM HaLLEN CTpaHbl, KOTOpble 3aHNUMAalOTCsi NOMYNPOBOAHUKAMMU, KOTopble paboTatoT
Ha aMepUKaHCKMNE Kakue-To yupexgeHusl, MHCTUTYThbl, HO, TEM HE MeHee, NOCKOMbKY st Tam XuBy. A mory
06 aTOM ckasaTb

Nosov: Hy, a1o rmaBHbIM 06pa3om 0byCcrnoBneHo TeM BbICOKUM 0bpa3oBaHneM, KOTOPOE OHU MOMYYUNN.
BorT, peyb naeT o Tex nioasix, KoTopble oTctoaa yexanu B KpeMHneByo 4ONvMHy 1 Tam paboTatoT.

INTERPRETER: So the people who left Russia for the Silicon Valley, yeah?
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Remacle: Or they are working there on an exchange and haven't left Russia necessarily, but they are
working there, or working there and going back and forth.

INTERPRETER: Kak u Te, KoTOpble yexanu, Tak n Te, KoTopble paboTatoT Nno KakMM-TO nporpaMmMam
obmeHa nnn e3gaT mexay ctpaHamu. He said that it's due to the fact that they have received very good
education.

Remacle: Absolutely.

Nosov: A He ynomsiHyrn, KOHEYHO, O Takux Belax, kak Andepoa paboTel, 6e3ycrnoBHO - NPOCTO
N3BECTHO, YTO 3TO ObINO... Nlasep... HaCTOALWMUIA Nasep NONyrnpPOBOAHUKOBLIN He Obin Obl, ecrnv Obl He
ObINo andepoBCckMx padoT.

INTERPRETER: And of course | fail to mention Alferov, because you know his contribution is well known
and without his works.

Remacle: Heterostructures

INTERPRETER: Yes, a proper semiconductor laser...

Nosov: ToT nasep, KOTopbln cgenan Xomns, KOHEYHO, OH TakXe COOTHOCUTCS C andepoBCKUM
reTeponiasepom, kak TOYEYHbIN TPAH3UCTOP C NIIOCKOCTHBIM. TO €CTb, Tam NPUHUMN Bbin, HO apCeHMAHO-
rannveBbli nasep OH He nowen 6bl HUKyda, YNCTO... ecnu bbl He ObINo reTeponasepa co3gaHo. 370,
KOHe4YHo, 6e3yCrnoBHO, HO 3TO M3BECTHAs BeLLb, MO3TOMY 51 00 3TOM He roBopto. Halum yyeHble... 04eHb
MHOFO ObINIO OTKPbLITUI TaKNX, JOCTATOYHO CEPbE3HbIX U (PyHAaMeHTanbHbIX, HO S 30€Cb rOBOPUI CKopee
0 nNpnbopax, 0 TaKMX yXKe KOHKPETHbIX Bbixodax. BoT 3a4eck, KOHEYHO, Y Hac ObINn NaBUHHO-MPONETHbIE
Avnodbl Brnepsble co3faHbl, andepoBckue reteponasepbl, 3T0O MMPOBOro 3ByYaHus. Ho BooGLLe He O4YeHb
MHoOro, 51 6bl ckasan. Ho, Bbl 3HaeTe, BOT kak pa3 He Tak JaBHO Ha OOHOM COBELLL@aHUN FAe-TO, He BaXKHO
rae, v Mbl ¢ AndepoBbiM — 51 emy 3adan BONpoc, a NOTOM Mbl €Lle 0OMEeHSANMCh pennukamu nepeg
3anoM... NPUMEPHO 3TO... N Y MEHH Takoe MHEHUE, N 'y HEro — YTO OTKPbITUS PyHOAMEHTarbHbIE B
NonynpoOBOAHUKOBOW 3MIEKTPOHUKE, OHW BCE B YETBEPTb BEKA YNOXUINCB, B MEPBYIO YETBEPTL BEKA, rae-
To no 70-75 roa. Bee yxe Tam doyHgameHTanbHoe Obino oTKpbITO. [danblie ngeT nHxeHepus,
TEXHOMNOrs — TPaH3MCTOPbI, Nla3epsbl, reTeponasepsl... U T.4. U T.M., BCe BuAbl... MOB-TpaH3MCTOpbl, MOG-
CXeMbl, KBAHTOBO-pa3MepHble adhheKThl... BCce 3TO ObINo Kak Hayka, Bce Obino Tam. M BOT A Bbickasan
37O, 1 OH 3TO NoaTBEpPANN — «Aa, A ¢ Tobow cornacen». Bce 6bino Tam, BCe KOHUMMOCh. A Aanblue naet
NHXeHepwsi.
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INTERPRETER: WEell, we were talking about Alferov’s contribution and his works that he created,
heterolaser...

Remacle: Heterostructures for lasers.

INTERPRETER: Yes, and apparently Hall could not invent his laser without this contribution. Russian
scientists may have come up with fundamental inventions, but | concentrated on the particular devices,
the practical output of these technologies, and we didn’t have that many of those. So, at a recent meeting
with Mr. Alferov, we exchanged views on this topic and both of us came to the same conclusion — that all
fundamental discoveries in this field were made in first 25 years ... like maybe up to 1975... so*...
transistors, lasers, MOS circuits... various diodes... They were all created during those years. And after
that we only saw further development ... new engineering technologies... etc.

[Editor’'s Note: The translation is not accurate here. Here more correct version could be, such as: Next
comes the engineering technology—transistors, lasers, heterolasers ... etc. All kinds of them... MOSFETs,
MOS-circuits... quantum-size effects ...]

Remacle: This is a good place to ask you the question about. What is the thing in your career that you
were more proud of, the most exciting part of your career?

INTERPRETER: lMoxanyn, npuwwno BpemMs Ansa Takoro Bonpoca—yem Bbl 6onbLue BCero ropamTech 13
TOro, YTO Bbl CAENanu 3a CBOK Kapbepy?

Nosov: JlnyHo s? Hy, crnoxHbin BONpoc.

INTERPRETER: It’s a difficult one.

Nosov: HaBepHoe, MOXeT BbiTb, BOT 9TUM.

INTERPRETER: May be this thing.

Remacle: His children... That is a good thing to be proud of... That is a very good thing to be proud of...

INTERPRETER: ecTb, 4eM ropauTbCsi.
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Nosov: Ho, 1 ckaxy Tak — 4ero-to ogHoro, HaBepHoe. HeT. A gymato, 4To nepsble AMoabl, KOTOpbIE. ..
OHW BbINM OYEHb NPOCTLIE, CEMYAC 3TO BbIMMSAANT BCE O4EHb CMELLHBIM, MOXET ObITb... HO AN CTPaHbI
Torga... Kak s yyBcTBOBan B TO BpeMsl, 3TO Oblif... NpopbIB. He TonbKo, KOHEYHO, A — KTO-TO C
TPaH3NCTOPOM... B TO Bpemsi NOTpeBGHOCTb B 3TMX Aenax bbina uckniountensHon. U s owywian Takyo
CBOO BOCTPeOOBaHHOCTL B 3TOM BOMpPOCE, MPOCTO KOJOCCanbHYO, U 3TO Obin 4ENCTBMTENBHO BKNag,
KOTOpbIN NpumepHOo neT Ha 30... MHOorMe anoAdbl, KCTaTn, 40 CUX NOpP BbINMyCKaTCSA... pa3paboTkm 70-ro
roga... Hy, He MHOrMe, HO HEKOTOpbLIE... MHOTUE COLLSM YXXE, a HEKOTOPbLIE BbINMYCKAOTCS U BbIMyCKatoTCs
B OYeHb OonbLIMX KonmMyecTBax. Ho cenvac 3To yxxe Tak He 3By4uT, a npumepHo 20-30 neT 310 3BY4ano
O4YeHb CUMBHO... Hy 1y MeHs bbina elle BTopasi NofoBUHA paboThbl — st 3aHMMArICst ONTO3NEKTPOHUKON.
MpumepHo ¢ 70-ro roga 8 nepecTan 3aHMMaTbCs Anogamu, U Mosi nabopaTopus ctana 3aHMMaTbCst
ONTO3MNEKTPOHMKON. VI Mbl JOCTUMNM TOXE 3HAYMTENBHbBIX YCMNEXOB, U ObINN O4EHb UHTEPECHLIE PaboTbl —
51 yXke He Byay o6 3TOM roBopuTb...

INTERPRETER: I'd say that seriously | cannot really single out one thing, but | would say that the very
first diodes that | invented. They had very simple structures. They, maybe, look funny now, but at that

time they were real breakthroughs for this country, | knew it, felt it. And of course, | was not the only
person who made such breakthroughs at that time. There were other people who invented some sort of
transistors. But anyway | felt that the demand for my devices... the demand for diodes was exceptional in
the Soviet Union at that time. And | felt highly needed. In fact, | think that these diodes, the very first ones,
have been making their impact for the following 30 years. And some of the diodes which were designed in
the 1970s are still manufactured en mass. And then my career took in another turn, because in 1970s we
stopped working on diodes and we trasitioned to optical electronics. So my lab also had a number of
successes in this regard. But | will probably not mention that.

Remacle: If you were talking to a young engineer, a young physicist today, based on your own
experiences and life, and could give them some advice about how to be more successful as scientists...
as business people in science... in scientific fields... what would your advice to them be?

INTERPRETER: Ecnu 6bl Bam cerogHs npuLnoch AaBaTb KakMe-To COBEThI UMK, MOXET ObiTb,
pekoMeHaaunn nHxXeHepam Unm usnkam, YTobbl Bbl UM NOCOBETOBANM C TOUKM 3PEHNS TOro, YTO
HeobxoaQMMo Aenatb, 4518 Toro, YTobbl OHM CMOINN NPeycneTh Kak B Hay4YHOW cdepe, Tak 1 B cdepe,
CBSI3aHHOW C BU3HEC-NPUMEHEHNEM Hay4YHbIX TEXHOSOTUNA.

Nosov: Hy, npexae Bcero, s1 xoten 6bl ckasaTtb, YTO, KOHEYHO, XWN3Hb Y HAc B CTpaHe CUSbHO
N3MeHunach, NpUHLMNUansLHO U3MeHMNach, NOSTOMY S BCe-Taku BbIXoeL, U3 NPOLUoro BpeMeHu no
CBOEV MEHTanbHOCTW, CKaXKeM TaK... MoOXo4bl Ceryac B NIEKTPOHUKE Y HAac NPUHUMNNanbHO MHble. .. Bee,
4YTO 9 roBOpUIN — a 1 FOBOPWI B OCHOBHOM 0 60-x rogax, Hy n 70-x — Bce 3TO He NPUMEHUMO K
coBpeMeHHocTU. Moe npefactaBneHne 06 3rnekTPOHNKE Halle OTEYECTBEHHOWM CErodHs, YTO OHa He
MOXET HU MPU KaKnX yCUINUSAX MOBTOPUTL Ty 3NEKTPOHNMKY, KOTopasi Obina. ToT 0b6pas aneKTPOoHUKM. ..
Cenyac n B Mupe anekTpoHUKa nocTpoeHa No-4pyromy, y Hac HeT, HACKOIbKO 9 NPeACTaBnsio,
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NpakTUYeCKM HEeT 3aMKHYTOro LMKa B NOMynpoBOAHMKaxX B CTpaHe, BCe CreLmanm3npoBanocb O4eHb
Y3KO — TO €CTb, KTO-TO AenaeT KpucTasni, KTo-To AenaeT anuTakcuarnbHyo CTPYKTYpY, KTO-TO gernaeT
cbopky. U Tak panee. B Halle Bpemsi 1 y)X KOHEYHO HE 3aHMMaETCsl BHeApPeHEM Ha 3aBoA. BoT Ta, mos
XM3Hb O KOTOPOW S FOBOpWIT, OHa Bbina B Komnnekce Bce. M Haykon gaxe st 3aHMMarcsi, npocTo B Uy
CBOUX MNYHbIX CKNOHHOCTEN. [109TOMY HMKaKOW OMbIT N3 TOr0 BPEMEHU — HU FIUYHbBIA MOW, HU ONbIT
TaKOW... MPOMBILUIIEHHbIV, OH HE MOXET ObITb CerogHs Kak-To Mcnonb3oBaH n BoctpebosaH. CerogHs,
€CINnY TOBOPUTbL ...y Hac 3ByYaT Takue Tesuchl: «Bo3poanm anekTpoHuky, koTopas bbina B CoBeTCKOM
Coto3en. S cuntato, 4TO TE3UC HE MMEET Nnopg coOor NoyBbl. He TONMbKO kakne-To Tam ycunmst MOXHO
BMNOXMWTb OonbLUe UM MeHbLUE... Peyb 0 BO3pOXAEHWUM TOW SNEKTPOHUKM M TOrO, YTO CBSI3aHO C TON
3MEKTPOHMKOM B NIMYHOM MIIaHe... OHa AN Hac He peanbHa cendac u HeBo3amoxHa. Cernvac ecnu byget y
Hac 3NeKTPOHMKa B CTPaHEe Kakasi-To, TO 3TO OyAET SMeKTPOHNKA — TO, YTO S Ha3blBato — AEKTPOHMKA
TpeTbero mupa. NoHnmaeTe, kak? 3TO NOKynaeTcs rae-To, 370 AernaeTcd 34ech 1 Tak ganee. Hy, a
KOHEe4YHo, obLlero nnaHa... Hy, TBOpUTb, TBOPYECKN Bcerga paboTatb. Y Hac Obiri, KOHEYHO, MPUHLMN
O4YeHb, YTO MHE HPaBWIOCh B Te rodbl — y Hac Bcerga Obin Tpyd, B OTAMYME OT... B MPOTUBOMONOXHOCTb,
KOHeYHo, 3anagy, UMeHHO KONMNeKTUBHbIA. BOT 9TO Yepes BClo MO XM3Hb Ty, paHHIoo npoluno. Cenvac,
KOHEYHO, BCe... XOTS cam 4 Nno HaType 6bin nHAMBMOYyanucTom, K npumepy, pabotan Bceraa cam. Ho Bce
paBHO paboTa Oblna kakas-To KonnekTuBucTckas... Ceiyac Bce 3TU LLEHHOCTU HMKAKOrO CMbICHa He
UMEIT, cenyac UKNA MHAMBUOYanM3M, COBEPLUEHHbIN. [103TOMY — HY yunTbCA 51 Obl NOPEKOMEHAOBAT
BCEM XOpOLUO, NOTOMY 4YTO obpa3oBaHme... KoHeuHo... Cervac Herge yumTbCs y Hac, cenyac y Hac
cuctema oby4veHust pasBanunace, K coxaneHuto. [1oaTomy TpyaHO MHe ckasaTb, Kak...

[Editor's Note: The above statement was not translated during the interview due to time constraints.]

Remacle: Because we are running out the tape, let me ask you one more question. Why did you decide
to sit for this interview? You've spent a lot of time and energy here today. Why, when Dr. Shokin and
Victor Tsetov contacted you, did you say, “Yes, | will come and be interviewed by the Computer History
Museum.” What made you want to do that?

INTERPRETER: Yto nobyauno Bac npunTu ctoga Ans Toro, 4tobul noobwatscs ¢ Hamu? YTo ctano
BalLLe MOTMBaLUMeEN, NOYEMY Bbl HALLMM BPEMS U IHEPTUIO At TOro, YTo6bI?..

Nosov: OH meHs BbI3Ban!

INTERPRETER: Oh, he called me!

Remacle: But there is more...there is another reason...

Nosov: A Bctan u nowen. <Laughs>
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INTERPRETER: | stood up and started going here.

Remacle: But you have spent a lot of time...There has to be more...

Nosov: A ckaxy elle oguH MOMEHT. Bbl, HaBepHOE, MOrMM 3aMETUTb MO MOUM BbICKa3bIBaHWUSIM, YTO
nocriegHue net 10 9 AOBOSbHO CUNbHO YBIEYEeH NCTOPUEN 3reKTpoHuKkK. History. I MHe, koHe4Ho, B
3TOM NIlaHe MHTEPECHO BOT 3TO O6LLEHME, N A CUUTAID, YTO MHOTUE BELLM S 3HAK XOPOLUO, NyyLle BCEX U
nyywe gaxe ero. MHorve Bewy... B UCTOPUM UMEHHO. [103TOMY MHE MHTEpeCcHO obLieHune, korga s
y3Har, 4To 3TO My3el UCTOPUMU, KOHEYHO, MHE 3TO UHTepecHo. Ho npodeccuoHansHoro
NonynpoOBOAHUKOBOIrO UHTEPECa y MEHS!, KOHEYHO, 34eCb HET, pa3paboTyeckoro, NOTOMY YTO 34eCb
Heyem HaM 0OMEHNBATLCS — MHE C BaMy M BaM CO MHOW. A BOT MHTepec kak Obl Mo nctopmm
3MNEKTPOHMKN — 3TO MHTEPECHO, Aa... BOT TaK.

INTERPRETER: Should I translate the last [statement]?

Remacle: Just the last...

INTERPRETER: You might have noticed that | have become quite passionate for the history of
electronics lately. For the last ten years or so, I've been really interested; I've also been very interested in
this. And | think that | know some things better than anyone including him and so when | learnt that the
museum of history... the museum of computer history was going to come, of course, it stirred up my
interest and so | don’t have any interest as a developer in discussing semiconductor matters of current
importance, because we have nothing to share with each other, but | was really interested in history, in
discussing these things.

Remacle: Thank you...thank you for taking you time. It was fabulous. Thank you very much.

INTERPRETER: Cnacubo, BenukonemnHo.

END OF INTERVIEW
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