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Oral History of Takao Abe

Fairbairn: Okay. Ah, we are here today to interview Dr. Takao Abe. It is June 20, 2016. We are
in Tokyo, Japan at the New Otani Hotel and we would like to record your recollections of your
personal life as well as the many contributions you have made in the area of silicon processing.

So thank you for joining us. We are honored.

Abe: H—. HV ML S ZXWVWET, [“Thank you “]

Fairbairn: We like to start these interviews with some personal background. We find it
interesting to know how people have chosen the career path that they have. And it is one of the
things that people in the future can learn from.

Fairbairn: So we would like to have you start with telling us briefly where and when you were
born. Something about your family, what your father and mother were doing. Any children, any
siblings, any brothers and sisters you have. And what life was like in your very early days, so

please.

Abe: FLOAEFENT-FTIE, FAX 1936 4E 8 A 5 HAEN A TT IR E S, AFN/priddbiEE,
FoH ARDOIICHDLTA 7 F, dpED, /MEF L WD L ZATETRE Lz, KHEIE /h
BHRTOWBIRE VS | £, B2EHT LR R2ATTINLE D, 22T, Lo THIUT N
DB T, £ L LTIBRICA- T Sffin, YRHIERDS, NS RERP L -T2ATT
TnEs, TOEMICHEIKEZMAGT 2T T e o | £, KeFiolz, KaFio THES,
RO RIS > TOTHEEISHANCKEZ#fG T2 o TAftsa L TWE LK,

Translator: | was born on the 5" of August, 1936 and in Otaru-city. That is a city in northern
island of Japan and my father was a city employee and he was working for port authority. So he
was kind of lower level officer, city officer; and he was providing drinking water to the vessels
and ships that were coming in to the Otaru port, and back then most of the vessels were military

vessels, smaller military vessels. And he was actually on the lighter boat to provide the water.

Abe: Z DR LS O, MAREORIOBR L FILOEKEY L5 | EILROETEY 13K T,
2 ZTHEL 2o TRVEENIDI TN E b, EEhs & RRHCHECRORBITE S
5T LESATTR, T RITMEEOBIKIC T Sh OMETTH 2L 1) ZLT
Z 5\ BEETT I B AVER LTV, S HAVERIET, b x> LRLTEE T,
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Oral History of Takao Abe

Translator: Maybe | got into too much details, but my father’'s mother was a daughter of
Japanese inn that was located in Matsushima in Miyagi prefecture. And the grandfather, my
father’s father was a drug vendor. There is a famous type of drug vendor in Japan that is called
the Drug Vendor from Toyama prefecture and he was one of them. And the grandfather came to
Matsushima and met the daughter of the Japanese inn and my father was born. However, at his
birth, his mother passed away so then he was fostered by one of his relatives who lived in Otaru.
So he had some hardships and he just graduated from the primary school, but no higher

education.

Fairbairn: Thank you. Do you have brothers and sisters?

Abe: 12 BT 0 & SIRBENTZ A WA ATT N E L, FENRFENT I TWAHDT, 1F&EA
E— Ao>FDIE RN E T2 A Lo uninde & g+

Translator: So my elder brother is 12 years older than | am, and my sister is 8 years older. So |

was like an only child and no, almost no competition.

Abe: REBLO FIFALRE O E AT H 72 0 D225 > Ty o | AWiEE, ZEHE> TV O FrdE L
BEDOAEENTESTAT, INERBZDORE D IZIT72 < T, /INERIZHIT - TR T2 AT,
F/MEIZ, BTEIELA, REBPERIATHRAEFNTHTETWT, 22 TREAMD G T2,
EWVWHZETTND, IMFREHTW WL ZATHRIETET2 &V, BT/ S HTW
AN

Translator: My mother is from a rural area in Hokkaido that is called Sorachi County. And there
was no primary school around there and she came to Otaru City and she started working for a
big merchant house learning manners at a very early age. So she hasn’t even graduated from

primary school. At that time Otaru city was bigger than Sapporo city.

Fairbairn: So when did you develop an interest in science and technology? What did you do

growing up?
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Abe: Yes. /NERDEITER > T T HBMENR RS T2 A TTITLE . FEmRic <z L s
STHBEN TNR->T, ZNTHLEUIMEE DR STZATTN, £, 2209, BITEHENR
WEWI ZELEERLST-ONL LRV OTT 2, FAEFHITELICH 2 ILMEERFEIZAD
EWVDS ZELAFHIZRLS T, FARBRVDICENTZT B TWEDT2HEIZERALE LT,

Translator: So when | was a primary school student | didn’t really need to work hard to get a
good score and it was easy. But when | went to junior high and high school then my
performance degraded, but my parents were not really interested in my academic performance.
Maybe they didn’t have an educational background so that’s why. But what | was thinking about
is that we had a Hokkaido University in the neighborhood so | was just thinking about getting in
to that university and study there. But because | didn’t work hard during junior high school and
high school ages, so |, it took me two additional years to succeed in the entrance exam for

Hokkaido University

Fairbairn: When you entered the university did you know what you wanted to study?

Abe: fIFRIZA DRI, B ko LahE%E L2 DL, /MEE WD FTHIXILDZ VT T, FNRL TR
X—%T5H, AX =X UTPRIERITEATLE >T2ATThR, T, fRIELeniTnsE b Ax—
BRSO TWT, RFECAS> THIRT 5258 D TA-TZDIZ, IUAF—HIZA>TLESTLAT
TR, ENTRFETHLHABLARNT, £, (T=T AU EA) B, 5 LTEOEINICHE
WEFFST-ATE STV H | ZORNIND Z ENH - T, AFXF—EICA> THH DA E TOHE
BRI EN T, AX—THEHEH AD LTS, F—2E2FLDTNTFDHENIZD
WIHOHBZ LIRS 2L 2otz FEMELELI - TEZ AT,

Translator: Maybe | should touch up on the skiing before talking about what | studied in
Hokkaido University. And the town where | was born has a lot of snow bowls or ski jumps or the
ski slopes and so on. So | skied very much and spent too much time skiing rather than studying.
And even after | entered into Hokkaido University | joined the mountain ski club. | wanted to
study in Hokkaido University, however, | found the mountain ski club there and | joined the club
so | spent too much time in mountain skiing again. So Mr. Fairbairn was interested in what |
studied and what we need for academic career, but it's important to talk about this skiing
experience. Because | joined that mountain ski club | could overcome my inferiority complex

and because my academic performance was not good in junior high and high school, but
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because | worked very hard in mountain skiing and in the university, | could show my leadership
in leading the team and once | was called as God of skiing in the club. For many years | had felt
the basic research more interesting obscurely.

Fairbairn: So a very important lesson!

Abe: & . £ 5 TH,
{Here the translator does not translate Abe’s Japanese, since Abe is only agreeing with the

Fairbairn’s response.}

Fairbairn: So what classes or what did you study during your university time, when you were

not skiing?

Abe: University time? Yes...

Abe: 7 4 Vv 7 A, MEOS AL —a—AFHFETE L RIAALTH T2, TARKET R
H—|ATK RENE I ko TV A TT A,

Translator: So up to the master course in graduate school, | majored in physics, but | was

wondering if | should keep studying physics in a physics PhD course or not.

Fairbairn: Were the kids you grew up with in Hokkaido, did they go on to university? Or were

you the only from your family to go on to university?

Abe: Yes, yes. Wb IxAARER T, RAT20,

Translator: So my brother and sister stopped at the high school.

Abe: ZDOHF TN KFIZITL o CHELEIF L TWW o 7=,

Translator: So no member in my family expected me to go to university.

Fairbairn: But you, there was something you wanted to do that.
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Abe: Yes, yeah. /2D RIZNEH T2, AR Z L TRISEH 2D &V ) DITRFIZA -
THhHim< BnE L,

Translator: So after | joined university, | started to feel that | wanted to be helpful to people.

Abe: T R ATTITNE L, LFR, FAUXT7 4 Vv 7 AT, I A U —% 20 4ERiICH
T2 AND 50 FERTDOEHPHER DR IZ o 7o AT, ZOFMN, (HFERD D AT, MERER)
b= NFAEZTH LT E WO ERED - T, £ORHTIEND NI BTN R E > T e
TN, FAZTFE > TWIZD T, T LR HEBFEERICHZERRIIT > THRL I LD F
b F7 =T T 20 E VWO RFT LT,

Translator: So while | was wondering if | should go to the post graduate course or | should get
the job, it just happened that the president of Shin-Etsu Handotai was the graduate. He
graduated from Hokkaido University and his major was Chemistry, 20 years earlier than | did.
And he was looking for a physics student for his company and the other students already
decided where to go and it was only me who was free. And then as | was wondering if should go
take a physics PhD course or get the job, so | decided to take the job.

Abe: TN THD, FOHOEBENRHST-ATTIFNEL, ZFORHIZ 27, 27T o & -
Tz, HOPIZRICSEOM N EFE LTV DO T, I A > TEBFEZCHLETIELYL, &
FOHEHEDHEICS > T-A T,

Translator: So | went there and | was interviewed by the president and as | was thinking that |
wanted to do something that can be helpful to the people, so | said to him that I'd like to be
involved in basic research.

Fairbairn: This is at Shin-Etsu?

Abe: Yes Shin-Etsu Handotai.

Fairbairn: And was that company nearby, or was it in Tokyo? Where was the company?
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Abe: Head office of course very close to Tokyo Station, Shin-Etsu Company.

Fairbairn: Is that where you went to work?

Abe: No, no. Factory, factory is in Gunma prefecture, around 120 km far from Tokyo.
ZAVTCHAE DRI RAZ B 2RO TI LW E S o7 b BRI, %7 A Y
A OWTERT, ~IT LT el 72 SAOBFEFTT 1 0FR, Y = /2B L TO RN
BT TIHED S TND, HREDTLIMETRVNE, b HRIFEM Ly, L) &
IZZZTELAT, mEENLH TN AT X,

Translator: So while | was interviewed | mentioned that I'd like to be involved in basic research,
however, the president said that we are a just starting silicon crystal growing company in 1960,
so | don’t hire you he mentioned and then he went out the job interview room.

{The translator states it as “advanced researches.” As for missing or mistyped words, “factors or
questions” was mistyped as “factors and questions.” In the last line the translator stutters”
answered or solved, so I, we, | don’t hire you he mentioned”, but was left as above to avoid

confusion.}

Fairbairn: What year did you join Shin-Etsu?

Abe: 1964.

Fairbairn: Sixty-four?

Abe: Almost fifty-two years ago.

Fairbairn: So they did not want you to do basic research, did you know anything about silicon or

the importance that silicon would have at the time? Or was it just a job they were interested in

having you do?

Abe: 9 T4, YU a2 OoWVWTEALOBH D AN->TWHI DI, 1FEALE, BHEEETHD
o & BunET,
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Translator: Even among the scientists, almost nobody was interested in silicon back then.

Abe: 1L TWEDIZF N~ =T LT, FA~v=TLATh T VREZN, HTWEHDTIEDS
nNT, Tz Y =—tEk, HRSATLEZR, DRFFZES - TF I VPRI =TV F 2{F->
THHRPIZIEDTZ, > TWIHISHNT, FASY=T ADZ LITHESALDITH>THTH VY
aADZEIEHEV ORI L BWETS,

Translator: Some people knew about germanium and it was germanium that was used in Bell
Labs for their inventions with Nobel prize and Mr. Ibuka of Sony bought that patent and he

manufactured transistor radio, so almost nobody knew about silicon.

Fairbairn: Was Shin-Etsu making silicon wafers when you joined the company?

Abe: Yes, but i, L2 LdHD, RAY D — AL ANLEMEZEALEOT, EFICAL
—RNA Ay bEETEST, TNEATAALTARY vr2 LT, W),
FADED, IMESHVWDOKRKE TR, 10 S VLU FTLET i,

Translator: Very thin one, but it was less than 10 mm, but they introduced all the technology
from Siemens in Germany, so all the equipment was the latest one. And they created ingot and
sliced them.

Fairbairn: But very small.

Abe: Very small.

Translator: Very small, less than 10 mm. Did Abe say this in Japanese (above) after ‘very
small’?

{Abe states his answer is in English, the translator states this to verify the Fairbairn’s question.

(Though this can likely be omitted as she is not actually translating Abe himself.)}

Fairbairn: So what were they interested in having you do?
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Abe: Yes, growing crystal surfaces were very very beautiful if their crystals were dislocation
free. Also we checked the cut surface by some preferential etching, etch pit shapes observed by

optical microscope were also beautiful. | was very interested in such things.
SALOFITR R EZRRSED, 7V ANV ERESE T, RV, TE LT RO EZEE S
HDH, 2OV EEESETVEZZ Tz, EEWET,

Translator: So they wanted me to work on a better way of crystal growth and they wanted to

manufacture bigger diameter crystals.

Fairbairn: Bigger ingots. Were the customers mainly Japanese companies? Were you selling

wafers to other Japanese companies?

Abe: ZDOYIHL, BADOBEZE LW L0 IIT AV DOBED ST NE, BoT b, LW Hmn
B HALVABARTHERSTWE LT RE,

Translator: Back then the US customers were better customers then the Japanese companies.

Fairbairn: So was silicon an important product for Shin-Etsu or did they see that it was an

important product for the future?

Abe: YFFZIEFIT/NE S T, AEEL, /NELTEW, £, 2T EI W RUTTE-> TH a4
LLTOREEE WY DY FIFITIZIEE A EEFE LRV, FERIT/NERE L1,

Translator: So back then, the bare silicon and the alloy silicon was too small and was not a
productive system manufacturing and even if they sell a lot it was not really profitable, so it was

just a very small business unit, department, in the company.

Fairbairn: So, what steps did you take to improve the product to reduce defects and impurities

and make larger?

Abe: Yes. Most important steps. & 9 T4 42, b DELAZIRD RS 2 &3, 57 =7 A
YEMBEDbNL, —BEERMET, TNEHRADBETEI L v aRryF /7 EE9,
U Bell Labs DA &~ FARATTINE S, FyvafnBxlz, BOLIICHIC V-T2 A,
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KTCEIEHEDOLICWHSTEAMMLSTAZLICE-ST, KGR EDO L ZATHIT TN, %9
W) FRT 2 WDMT L DERIT T D, HIRER, AR —F =8 EE2 L T N L - T
O BN TR EIRE -S> TV A T,

Translator: The most important mission to me is, as you mentioned, to minimize the defects in
the crystal and the technology or technique that was available back then was called Dash-
necking; and | think that Dash is the name of the person, one of the Indian researchers in Bell
Labs and by making the silicon like a neck, a very thin part or the body, then you can reduce the
number of dislocations and to sophisticate that process the operator’s intuition was very

important.

Fairbairn: Did you study the work being done at Bell Labs or Siemens or other places? Or did

you travel to their facilities?

Abe: (iIEH LT RICHITEE L2, TN HT— AL A, FIFEZEALEZDOIZ—A v
AP T, U—ALARZELrobww 2fTEF LT,

Translator: Yes | went to Bell Lab and to Siemens, | visited Siemens as well quite frequently

because our production technology was from Siemens.

Fairbairn: And were they very open and helpful to you?

Abe: Yes, < L olcA—7 2 TL=1,

Translator: Yes, they were surprisingly open.

Fairbairn: When you said that when you first joined, very few people realized the importance of

silicon. How long did it take before it became clear to you and the people in the company that

this was the most important material?

Abe: 9 TTh, RoIEVRKELZIVIFBMOBHTEZLWVWIDIL, ICH, TFTAA
ARIVALFDADFEHT, ICEWVI HLONRMHDOHFEZ TIT A LSRN E NS | 1970 4F
PIBe, BERIZZ I WVWIRBIENIAE - T, FELEE-CEE LA, T, £HWVWIH T ENAHE
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. BB ARER Y — = TRA L FEVWI DX, == TRA PV D, HRERE
Moo TeDid, FIFEF ol RME RN OIY T, RS, Xy vaXxyF o I oz
T L, RS HOREAEZ ATREICT HIFFITRE AL Mol AT,

Translator: So inflection point has come with the another Nobel prize invention of IC that was
invented by a researcher In Texas Instrument. So after 1970 and then the needs for IC
expanded and techniques to minimize the defects became available so with that a technique
called dash-necking. And, it was an enabler for present mass production.

Fairbairn: So when did silicon wafer manufacturing become very important to Shin-Etsu, when

did it go from being a small business unit to a major production item?

Abe: = 5 T¥H, 1990 4% Tid, AENKEMOD L ETHER FRL, L) 2 L&
DIRLTWT, RESMHMRES o TV RRZEtE LTE, /haresthe LTE, KEEL
THORETNELGLT IR ENY, YV arHh A7 0ENIHLORHY E LT, AYlIZ2th
DIZOIZIRDATEAS I MNEV D T LN 1990 FFEHE T, £H VI BANRV, AFEA, &
9 ZEMRNT, RDIRDEFEITE o TEIARYIZ, WATIZRDDNEND ZERbHoT- L B
WETITNES, TALRIEINRVZEL T, BT DICMOSHIEKIIT, L) 2 &I
AR S Y EW

Translator: So up until 1990 we were bound by so called silicon cycle so we made a huge
investment to grow toward the future. Then because of the fluctuations of the silicon economy or
the macro economy it went down. And we grew again and it went down, so it was continuum of
up and down. And so up until 1990 we were not that confident. However, after then maybe

many companies went away and just few companies survived then we became more confident.

Abe: ZHUUET AU B THRILARATT X, TAUV B THIE EA, W) DR > Tz A
TTITNE, FAZASLH TN, FRIZIET AV IOERTRL> TWVWAHEES TV ) DIET A
U377 F Lizia,
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Translator: So | think the situation was same in the United States and it was a process of
selection and survival. | don’t think there is any US company that is manufacturing silicon with
the US capital.

Fairbairn: So, you said earlier that in the early days the American companies were better
customers than the Japanese customers, but by mid 1970s or 1980s Japanese companies were
manufacturing much higher quality integrated circuits than the United States. When did that,
what were the important steps? Did the government play any important roles in steering you in
that direction?

Abe: Yes, yes.

Abe: Tz lx, %< OEBIIEITLIZEZSVELZ LIS, FENEICRDT, Z0bHED, fE
iz EIRo THlE L5, TNEATA AL THBAR T T =28 5o T ET 50,
FD—D—DN, TAVAHHTEZ LIk T, TAV DDA AL —PRHZTIND A
TTH8, TINHLEALEALEALEATRZ ODEINN Lo TS, EWOIRRBBH D E L, £
DT AV A TOEPEIT TR > TV ol & BWET, 2 1990 £ F T o7z & BWE 75,
1990 ENME D &, AEITBEHKIT. H. TORNCAARH T VI/EY 7& T, B AR ERE
FrLn o h, HERTEIGBEENH Y £ Lk,

Translator: So all the basic researches that were necessary for silicon manufacturing was
maybe done in the United States, but we accumulated our know-how on how to pulling, pull up
the crystal and how to polish the wafer and our customers in the United States were very good
teachers for us. So to meet their requirements, we tried to sophisticate our techniques and our
customers in the United States were very kind to tell us what we need to do, needed to do in the
early stage. So then we repeated the continuous improvement process and our efforts
continued to 1990. And after 1990 we established certain technologies or techniques that are
necessary and also we have to go through, had to go through that the semiconductor conflict

between the Japan and US.
Fairbairn: Did your..., | understand that the US customers were very helpful, but did most of the

volume switch to Japanese customers during the 1980s? Who were they the biggest

customers?
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Abe: Yes, but they are comparable but they were Hitachi, Toshiba, NEC, Fujitsu, Mitsubishi,

Sony and so on.

Fairbairn: Who were the biggest competitors? What other Japanese companies were your

biggest competitors in silicon wafer manufacturing?

Abe: Y4HFTI ) ?

Abe: ZARFI LS HWRATT NN, FINFTLrDERNP->TEH2E, £, EHLTE ) LEK
AF v A MAFEKRTTR, T =FE~T U T,

Translator: So all the companies, all the Japanese silicon manufactures are about the same

size. However, maybe the strongest ones were Sumitomo Sticks that is a company of Sumitomo

group and also Mitsubishi Material.

Abe: ZOERITN—T, Tnb =Z~T VT, FRhba<y, Z0 34134 SUMCO
STWIHIEHEESTHA EE, FILSHWORNIZ/R>TVET,

Translator: So now Sumitomo Sticks and Mitsubishi Material and Komatsu got together and

they created a company called SUMCO. Then it is about the same size as our company now.

Fairbairn: So are you doing the basic research now?

Abe: Yes.

Fairbairn: When did that begin? You said that before basic research was done in the US or

maybe Siemens, when did Shin-Etsu undertake its own basic research?

Abe: FEARRIZIZEBEER, BRI E > CTBEDO A —F—DN— v 7 U —F 13,
RORVWATT LR, TOPTRIZTN, EH2P 0o ETHEL->TND, LW ) IRERA
T T E,
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Translator: So the, from the very beginning starting the days with Mr. Tamura was the
president who hired me and the current owner. They were not really interested in basic research

and | was the only person who was painfully in basic research in Shin-Etsu semiconductor.

Abe: XR— o 7 U —F L NI DIIARDNEN) ZEZBOELIZRD ETN, Fviap
VXU T THIALE W) RIEZEIES L72D T, BEREHLRKELLTET, A=Ky EFonT, 4
HORBEAEZAREIZ LIZA T,

Translator: So may | talk about basic research that I am working on? So with Dash-necking
technique we could grow the dislocation-free crystals, owing to it we could enlarge the diameter

and we could accelerate the speed to pull up the crystal.

Abe: ZTIVE T, fidulIIEFICHERIIR T o T, REAED FRRIZR T s T A
TEN, BEFEEZOVY a TR EY 20T, v aVRTBRETELHN VY a2 Uik
NICHEL TWT, ZRENDREEXRMEENED > TV D Z &A% 1990 475 2000 27T THI
DT TETATT A,

Translator: So |, we thought that dislocation-free silicon crystal is perfect and mass production
is now possible. However, but between 1990 and 2000 we came to know that where silicon is or

silicon density is scarce or where silicon is too much. There are other types of defects.

Abe: {Abe corrected the year period during the conversation with the translator.}

Abe: FEFIZHO LTV E LT, JRFET A TRIDBEFEICH LD TTiInEL, 2
BN, BT RICHDNE TN o TREEZEIL, TRONEFE - TREZ R A K (Void)
EMENE TR, 2RSS TT, T3 AFTivarvomoa— RCbiEzr > £
B EIHBEIC R ST RICR> T LENE S, MUK LT TEEZ T T ORI
ZHELTCEKDMATLEY, T4 XL LU R oz &) D)8 1990 47> 5 2000
T, {after a short conversation with the translator} . 10 4/ CRKEBEIZ /2 > 72 A TT 43,

Translator: So there is an atomic model with silicon atoms on lattices. Lack of silicon atom is

called as a vacancy in crystal. Vacancies tend to aggregate by themselves to make voids. In
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device process when the surface is oxidized, holes are created in oxide layer using crystals
with voids. When the voltage is applied between oxide surface and crystal through the oxide
layer, the electric current is punched through. It was a big problem during 1990 to 2000.

{The translator confirmed Abe’s words.}

Abe: ZEXhiTTCLEWETH, /NTT,

Translator: If the voltage is applied, then void is whole so it goes through and you cannot have
the necessary resistance. That's a problem, and that problem became serious between 1990
and 2000, in 10 years.

Fairbairn: Was that problem made worse with the shrinking of the geometries?

Abe: Yes, yes. Shrinking thinner oxide layer. Z DAL - LHi< LB H AT,

Translator: And that trend will continue. It can never change.

Abe: TTMNOHFEMITTERETRWVNEWTRNE NS | BREZI NI RN TE L0, Ryyrv ) a
VIRTEDN, ENEIEBRTDZEN, RN TWS U a v oEetEic, NIRRT S &
BOATTINE S, £IICT TIC34ERNS, FHERICRERNRH 50, ERGRv ) 2
YIMBLHINENIETNENTIZANWELT, ZHUL (Rrraz) EnwH ARATTITN
b, ZOHBRNRELLRNEWNS Z LT T, FIES TR TR TS &0 H {smiling),

Translator: So because that trend will continue and it can never change, so we have to pursue
an even higher level of perfection in the crystal. And about the existence of those voids and the
location of too much silicon which is called as Dislocation loops. Voronkov established the
theory 34 years ago about the reason why there are voids and too much silicon. Because | keep

working on the antithesis to this theory, I'm going well and I'm very active.

Fairbairn: Can you, thank you, can take a step back, what was the major breakthrough or
breakthroughs to be able to go from, | think, 150 mm to 300 mm wafers? What were the major

problems you had to solve?
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Abe: TNDORERT T L AE LTIEL, FATAZ—201m T, FlxI13% ZICHEEns, ~ U=
YORE TR, WEST, 29T 5 L0THY TMEAIND DT, SHEPEE 5017 T4,
Z ORIk A R T D IR ISR 2 01T T, ORI & 2 22V R Y

FEERMED T Y A UfEIITERY, LW FEE Y =—DIFEEN R LT, & & THAHTH

TEETH, WG Z2 0T TEORREIWEDTT,

Translator: So the problem there is around the basic way to make silicon. So {the translator

confirmed Abe’s words.}

Abe: Z 223V a U &EEN L TRIKZE O 2 AT,

Translator: So the melt is in the pot that has a one meter diameter and the heat comes from the
peripheral, then convection occurs inside the melt. And convection is harmful to the perfection of
the silicon structure. And | can’t remember the name of the person right now, but | will
remember later, one person from Sony tried to solve the problem. And using electric,
electromagnetic field or applying electromagnetic field you can reduce or solve that problem of
convection.

{Transcriber’s note: the translator mistranslated “magnetic field” to “electromagnetic field.”}

Fairbairn: Now we are trying to go from 300 to 450, right? Is 450 mm wafer in production now

or still?

Abe: b 5 Z2 D, 10 L ERFIZ RO TWE T2, 2D, Fhx 10 /7225 450 mm Oiffidh
FMEDZ LT TELOTTIINE D, BEIADTINELZAZ—FL TR, ZHUIE S,
BEBRYTEDL, ZORMEN, TWI DX 450 mm Zffi-T, ZD, 2the LTO- TS
LEANRPICESMOENTETLEST, ZDOANZHDHZFF->TND LWV FTTT,

Translator: So we have been discussing 450 mm for ten years now and we can make 450 mm
since ten years ago. However, our customers are hesitant to use that because it requires huge
investment and equipment and are quite, very limited number of companies can be profitable

using 450 mm.
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Fairbairn: So you can make it, but whether the industry can use it cost effectively is another
guestion. | understand. Tell me about the areas that your current research in what are the major
problems that you are trying to solve today. Trying to improve the quality of the 300 mm wafer,

is that the major?

Abe: 5 OFEAMi] - -« {asking the translator what was the question.}

Abe: FERANZIZ 300 MMIIZIE LD Z L ERVWET, bHbAAMBLDZEENHR-TWVD A
TTINEDL, [MEXLSTNDENENI & ZOMEFICER LIZAD 100% 5 LTV bR e v
a7 ESIHINDEZTN, ERICESHN TR, AT %=1 3 VICESNWEEZRDT,

FINIREMICERICE SO GEHLE 2 E LTV, HOOBZZFHALLY L LTS, %

IRELIEY,

Translator: So what I'm doing right now will be contributing to the improvement of 300 mm
wafer of course, however, my focus is to sophisticate my research or theory against the
Voronkov’s theory. The Voronkov’s theory is trusted by so many people in this industry and they
just, it’s like religious and they just believe it. But his theory is not based on experiment and it’s
an imaginary product of his thinking and he just worked on his desktop. So | want to prove his
theory is wrong based upon the experiments.

Fairbairn: If you could prove that it is wrong, does that lead to some better solutions for current

problems?

Abe: | think so, yeah.

Fairbairn: Is it, how close do you think you are to being able to make that contribution?

Abe: H Cladb 2 RRERES L B> TUIWHATT N L, EEICHERE, FEBICAEL T
DANET, TOWVIETVCHEHEZEKSTIZ, BHD, £, ZZETE2TWVVDNE S0
INHIRWAIETFE, FIA TV R 2T —C, MBEEZEHELTVWHIATT L, BEIAILS

Nenh, BEISAUCEODNTLREZSET Do TV ), ZRUTITHE LV IZRO>THDL LN D
BFER T o L RN TND S TNT, £90W ) 2 EITHORmA B S L, ©3°'%
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DEZZ., VITA T R ZT—=0FR3T5D, VT4 72 KT —ZHmMENH T THRIRL
TWITAATIEHZW D E W) EUCE STV D, 2240 IV ) o v ofBEITF 2 DT T LI
X o THAEMICEZ G D LEH,

Translator: So | think | have already established my theory and it's very, I've already done that
or | have already achieved what | wanted to do. However, people who are working on silicon is
not dependent upon the model so they are repeating trial and error during their daily operations.
And they continuously improve the quality. So they try to follow or try to achieve what their
customer said and this kind of trial and error process continues and has been continuing for
many years. And if | can achieve or if | show a conclusion or establish theory then that'll be
helpful to accelerate their process of improvement. And | don’t think just my model can solve all
the complex problem issues around silicon but it should be the essence on behavior of

vacancies and silicon interstitials.

Fairbairn: So if you can see your theory and model adopted, will you then decide it’s time to

retire?

Abe: ZHTIWHOBLEZ TWETITE Y, ERBICEIANEMT LTV H Z EiE, oD

L0 I D A Lo ipninde L, —ii, HIAAD 20 IZH A TE TLSIAMEDI T 5 bl
2T, FADBZRARYIZEE SN D > T ) D, D LIRS, TRETRRELE L
TEH->ThH, BTN NE I b2 AR,

Translator: I'm always dreaming about it, but | think even after | establish a theory and show
the model to the world, it will take another ten years or so for all the people to understand and
utilize that theory in the production. So maybe | have to continue my enlightenment in order to

end.

Fairbairn: Is there anyone else in the industry working on the same theory as yours? Do you

have a colleague who has the same passion and commitment that you do?

Abe: ZF RO AV BT IEZ ZE TR TIARDP o LB ATTTRE L, —A
R, — AR L2HET, BRI L2 LR L TR L TR TS A, TTHD
SAND, ENH LT,
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Translator: Yes | have two very important colleagues and without their help | couldn’t continue
my research. One is in a university and the other is in my real colleague in my company. They

try to sophisticate or work on what I've found and without their help | couldn’t this.

Abe: O > CTIEFIZFD, REHIZEIATTIINE L, EWANRANESH> & 0
ETIMCHGOEREZEDETHIRT 55TV H, ZH5WVIHINANE I LTH AMIZIEH DD
MR EWV ) I WD AR EGEICE > Tk,

Translator: So I'm always wondering about what happens in academy and one very famous or
excellent scientist says something, then people try to think about things based upon that model
that was established by that person. And it's very difficult to get out of that framework.
Fairbairn: So this might be a good time to go back and see, especially in the prologue and
other areas that you have written, what other things would you like to cover or tell us about that |
have not covered in the questions that | have asked?

Abe: = 5 T4, 72V 7=vy - - - {Abe is thinking if they covered all in the prologue.}
Fairbairn: Did we cover everything in the prologue?

Abe: 95 TTH, D, 2FEBRANEIL Lo L EFLEHTRNWTT A,

Translator: Some points in the prologue number two were not covered maybe.

Fairbairn: Okay then please tell me about that.

Abe:7ru—7D2FHTTIHNEDL...

Translator: So second bullet point under prologue number two.

Abe: U = RENIIEF ITHEE R -HETEN, MifHOME LRV, € IIZBETHT 31 R
PHDAEN TN DT TTITNE D, TR TIRRER T2 LSI & L TOREN B TE 20
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LWV ZET, FmO FICHBLIEZ IR OIAT &V D | i 1980 A RIC—RFR X 78I 72
DE LT, RIS, v a RO TICRLE izl 0o TEDNEWS ZERAT
FTUTNES, URIEFITIAS, < SADAPFKZF > TR 72D, BHRA A4 Ik
TREHTHIAALTNMAT 2L, DL AICERFEL V) a VR FBHEA LT, BMEERES T
EDH. TOFEZUREY A E Y 7 R LW HITE LT, 2R EHFERO LSIHZEDLN L7245
2EWVNH T ET, W0FEMULEME LT D o7 ATT TN E S, ZORIIIEFIZZED, Fh
XZ0, BERHDH LN Z LT, ADORDHZ LITFRD N UERNEND Z ETEXM
L7cDD, BEIEZ ST 2 DIFIFEFIT, HAIZLE->TEHBRI LT, TNbEEMEOEVERL
B, B LT, ZTHUCE, BROICRDIATTR, I 1LKOTTAEZED)HEDET,
69 IO T ADFHEHI VIS T SOIMEEEL WD bDOEIEAD & LIZATT R, T, N,
PAEY I ADEIAUZHELDLNT, FEITHETA, 0O 2 &IZhRoT, FADFEL
TEY L7205 Ao SOI 7 = — 71T 03 & 7% - T Power devices 137>V T72 <. SOITECH
#£ Smart Cut & fLAA I C depleted SOI, Si phonics, RF devices ([Zffibiu, FELTL
TWo, brobtETETETh,

Translator: In 1980s the silicon on insulator (SOI) wafers were requested to fulfill all the
functionality that are required for LSI with higher speed and lower energy consumption.
People were studying how to solve these issues and the many people were interested in that
area. They are the used in oxygen ion for SIMOX (separation by implanted oxygen), and
accelerating oxygen ion and shooting it to the surface. Then you can have the ion in a certain
place where you would like to have oxygen ions and they were researching on that subject for
ten years or so in the areas of LSl studies. However, | didn’t really agree with that idea and |
thought there were certain limitations and we have to overcome that. And it was quite easy to
create an oxidized layer perfectly, so why don’'t we put another wafer on top of that. Then we
just grind it out. It takes an extra wafer, however, it's easier to create then more perfect SOI
structure. So we proposed bonded SOI wafer methodology and many people later gave up with
the idea of SIMOX and today bonded SOI wafer is continuously used for power devices, fully
depleted CMOS, Si Photonics and RF devices.

Fairbairn: Are there other sections there that we should cover?

Abe: RIKEWTT,
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Translator: | think everything is done.

Fairbairn: So, one last question that is, you've devoted your career to improving the quality of
the silicon and so forth. What, is there anything coming that will replace silicon or is your

company looking at other technologies beyond silicon?

Abe: TN ZEHDO, ZOT LVEDRITREN TE 722 & T L4, (Smiling)

Translator: That's something | cannot talk about in front of the camera.

Abe: 72722 ) a L CEZIR. £ BXAONDRY BVERW, &, ZIHWVWIHFEM->TW
FDIT, B, W BTHHELZ FIFonsd, WS HTHLREAELZEDOLNS, Zhftb 3
Fh o TV DL, FROFBHIRD 72N, &

Translator: | think silicon is irreplaceable. There is no such material with which we can improve
the purity and we can pursue perfection. As long as | know there is no such material that can

replace silicon.

Fairbairn: Okay that is all my questions, if there’s any final remark you'd like to make about the
challenges for the future or where you think that the biggest improvements need to be made, for
the person who follows you, for the young man like yourself who'’s joining the company. What

would you tell him that the important challenge for him to undertake is?

Abe: £ 95 Td4 - - -

Abe: EHZIUTHE VAL —HBIZEL LTV D D, £H9NIHIZEEFN0nEENET, £,
bL, LlEZNITESTONDZ ETIERWDT, ZOABMIZFE LTI NDEN, W) Z
LUV EE S ATT N, AADHENIEDLNTND, B> TWD b Tidnd, B4
HERRD 720N HRo TS TWIHRITDOFET, ZhHEHWAILE>T, &oHZ 5 TT N
STEINF, BTV NEBSsTWAATTITNE,
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Translator: So | work with young people every day so I'd like to say something to them.
However, it's more important for them to find what they want to do. And they need to feel where
the challenges are. It was like me, it's not that I'm working on this subject because someone

else told me to do.

Fairbairn: Looking back, is there one time or event or accomplishment or breakthrough that you
felt was the most important or meaningful for you professionally that you would want to highlight
for what you have accomplished in your career?

Abe: RIIV HDOT L ET, LW o h, THUPRRERICFED > TV ZET, FEERV-S TN D Z
EDRHV T LA, (Smiling)

Translator: There are things | cannot talk about in front of the camera again.

Abe: ZAUT L THEERGET, AT H WO RMEE LT ud, StaERZ 5, BboTn
oo EWOBHLH D ETH, TRITEARY, THIEEE, HD, E50VH ZTEhoT ) &,
FHEBEIREL TRV HRTITIFIMMH IR L TRV TWHFTT, Lo LIEFICKREZR, &t

IZLDTRERFA=VITRDSTNI HDOWIRERT T AR DTN, £o01H T

EEZBZDDOVIET, £H0IH) 2 EIFTN DR TEE L,

Translator: Sorry | cannot give you any details about what | did, but no one expected me to do
a certain thing. However, these new ways of thinking or thoughts changed the course of my
company’s business. And as a result, those things saved the company or it could mitigate the

damages to the company.
Fairbairn: | always have one more question. Is there someone that you have worked with at
your company, or university, or maybe another company who has had the most influence or

who has helped you the most in your career? Who would you recognize as being one of the

most important mentors or colleagues or people that helped you be successful?

Abe: £ 5 T9d - - -
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Abe: BIfERLDY, OFH T, BEEBERFHEICHTZY . ERoSEICHZY, 2L TEIASOR
STWDLETNVEMESNLT HI-DOItEFEE S HE TN TS NIEHED > TV & BIFEORHD
F—=F =2V ET, @S A>TV H, @S> TEBIEFORRETT, To/IERD
SEEZ T CHIEGIIZEE SETIEWTE Y £9,

ADEZRFETEIICTHRDATTINE D, RLEETWEEVNTNSEWS ZERATY
R, Tl To ERINCHTE AR LWV AR, BANEEDE, —FERITLIZ/20
LEWRBRL, (=7Ey FMER) IZET LT, 20b LEESHEEY., NS RERESHELYSE
THHoTEEWNI ZEIF, RORAI ELTWNWLZ a2 o LB L T, Z0OYE) L PfiF
LTWelEWzddia, v, £D NI,

Abe: =7 ¥y MNLEHE =7 F¥y N FarsA/ Yy —r 5T 9,

Translator: So at my age | still go to international conferences and domestic conferences and
I’'m working on the establishment of my model. And my recognition or my thanks go to the
current owner of Shin-Etsu Chemical chairman, Mr. Kanagawa, and also president Tamura who
hired me and he was very helpful. Although verbally he mentioned that “you are a waste to the
company and what you are doing is not helping our company at all.” However, he promoted me
as FZ manufacturing manager and he let me hold an international conference in 1983 on the
semiconductor silicon at Isobe R & D center where | work everyday. So my thanks goes to

these people.

Fairbairn: Did he finally acknowledge that you were doing the right thing?

Abe: | believe...

Abe: = 9 P o LFRUTEWE T,

Translator: Yes, | believe so.

Fairbairn: Okay. Thank you very much. We very much appreciate for taking your time, we know

it was a long journey to get here. Thank you very much.
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END OF INTERVIEW
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