








Abstracts

Mitsubishi Denki Giho® Vol.-51, No. 8, pp. 539~42 (1977)
An X-Band Silicon DDR Impatt Diode

by Michio Kotani, Michihiro Kobiki, Manabu Wataze, Saburo Takamiya &
Shigeru Mitsui

There is a need for a high-output, high-efficiency microwave semi-
conductor direct oscillator for use in phased-array radars. The article
discusses the results of designs and prototypes, in terms of the manufac-
turing process and techniques of heat dissipation evolved to produce a
silicon double drift region (DDR) Impatt diode that is both mass-
producible and technologically advanced. As a result, it was possible
to obtain representative values of pulse output of 10~15W (efficiency
7~10%,) for 9.4GHz, a maximum pulse output of 27W (efficiency 10%,)
for 10.4GHz, and a maximum efficiency of 139 (pulse output 19.5W).

Mitsubishi Denki Giho: Vol. 51, No. 8, pp. 501~6 (1977)
Recent Trends in Drive Motors for Rolling Mills
by Masaharu Hayashi, Yukihiro Shima, Masao Yano & Masahiro Kataoka

To respond to contemporary requirements for manpower reduction and
higher speeds while meeting increasingly severe specifications, con-
siderable effort has been expended in raising the speed and capacity of
DQC motors. At the same time, progress has been made in design tech-
nique and insulation technology to minimize the accompanying increase
in dimensions and inertia. And in answer to demands for freedom from
maintenance, a thyristor motor suitable for large capacities was
introduced for rolling-mill applications in 1976. The article discuss the
progress made, and the existing situation with regard to recent DC
motors and thyristor motors for rolling mills.

Mitsubishi Denki Giho: Vol. 51, No. 8 pp. 543~47 (1977)
An Integrated System for a Margarine Manufacturing Line

by Noboru Maruyama, Masao Takahashi & Takashi Suetake

In the blending process of margarine manufacture, production sched-
uling has been extremely complex and operating conditions difficult to
stabilize with the result that it has been difficult to achieve a fully
automated line.

The article reports the inauguration of an integrated manufacturing
system that is computerized to produce a production schedule on the
basis of orders received. The system also develops optimum operational
plans, and carries out automatic control of the production line on the
basis of those plans.

Mitsubishi Denki Giho: Vol. 51, No. 8 pp. 507~12 (1977)
Motor-Control Equipment for lron and Steel Mills

by Hideki Muramatsu, Kenji Shibata, Hideo Mitani, Hideaki Tomei & Akira Kaiko

Motor-control equipment for iron and steel mills scrves the function of
manipulating the flow of electrical energy for the rolling mill. Such
equipment, being directly involved in users’ demands for energy and
manpower conservation, freedom from maintenance and reliability, has
thus been the subject of continuing technological innovation and
rationalization.

The article introduces a new series of motor-control equipment that
applies the latest electronics and control technology to meet these
demands.

Mitsubishi Denki Giho: Vol. 51, No. 8, pp. 548~52 (1977)

An Approach to the Reduction of Magnetic Noise in Induction
Motors

by Takayuki Koizumi, Masao Narita, Kazuhide Yamada & Motoki Mochinaga

’:['he article discusses the causative mechanism of the component of
induction motor noise arising from magnetic excitation force, and
presents a method of quantitative prediction of vibration and noise
based on experimental results. From this it was determined that the
reduction of magnetic noise must depend not only on such conventional
techniques as isolation and absorption. On the basis of a clarification of
the characteristics of various aspects of the noise—vibration-response
distribution, transmission path, vibration source and excitation source—
the article discusses the most effective measures for elimination of
noise.

Mitsubishi Denki Giho: Vol. 51, No. 8, pp. 513~18 (1977) .
The Application of Electronic Control Equipment in iron
and Steel Plants

by Moriki Toyama, Katsumi Matsuya, Toshihiro Hayashi, Osamu Yamamoto &
Nobuo Ono

Mitsubishi Electric has had many years of experience in the manufacture
of electrical equipment for iron and steel plants, and has delivered many
sets of electronic control equipment suitable for the most modern
plants, Electronic control equipment may be divided functionally as 1)
operational control, 2) monitoring, or 3) metering. The article discusses
changes in the equipment that performs the control functions; factors in
the application of MELPLAC plant controllers; the features of, and
present situation concerning, equipment for monitoring; and, in
metering, equipment specifically for detecting the shape of rolled steel
plates.

Mitsubishi Denki Giho: Vol. 51, No. 8, pp. 553~58 (1977)
The MELOMATIC Orbital Tube Welder
by Jun Ukai and Toyozo Tetsu

All-position (orbital) welding of fixed tubes is one of the most difficult of
welding operations, yet industries in which it is used clamored for some
means of automation. For several years, Mitsubishi Electric has been
marketing an automatic tungsten-inert gas (TIG) welder capable of
all-position welding of fixed tubes. The article presents some examples
of the application of these MELOMATIC welders to boiler tubes, in
chemical plants and in the laying of gas lines; describes the construc-
tion and features of the equipment; and discusses some problems that
arise in actual use, and ways to solve them.

Mitsubishi Denki Giho: Vol. 51, No. 8, pp. 519~24 (1977)
Control Systems for Hot-Strip Mills

by Jun’ichi Tsuji, Muneo Kawasaki, Yoshiharu Hamazaki, Yoshikazu Kodera &
Fumio Watanabe

With the appearance of the microcontroller, there is a shift taking place
from centralized to distributed process-control systems. The article
introduces the latest control technology for hot-strip mills, discusses
methods of developing a distributed system comprising a process-
control computer and plant controllers, describes noteworthy examples
of DD (direct digital control) systems and their features, and gives a
general view of a continuous-stand dynamic simulator, along with the
results of several examples using the simulator.

Mitsubishi Denki Giho: Vo!. 51, No. 8, pp. 559~63 (1977)

Application of Auger Electron Spectroscopy to Semiconductor
Devices

by Kenzo Fujiwara, Makoto Otani, Kanayama Kiyoshi & Hitoshi Ogata

The surface-analysis technique of Auger electron spectroscopy, which is
sensitive to surface layers of approximately 10A thickness, has been
applied to the characterizing of semiconductor devices and to failure
analysis. Such properties as bonding, metallization, adhesion and
Schottky barrier formation have been investigated through analysis of
surface 1mpurities, diffusion and thin-film structure.

It was also possible to quantify the concentration of impurities
(boron and arsenic) in the silicon with good accuracy (£20%) by using
ion-implanted species in polycrystalline silicon as standard samples.

Mitsubishi Denki Giho: Vol, 51, No. 8, pp. 525~30 (1977)
Recent Trends in Electrical Equipment for Bar and Rod Milis

by Koichi Oba, Kazumi Inamura, Yukio Todoroki, Atsushi inamoto & Kiharu Sasaki

Mitsubishi has recently received orders from Sumitomo Metal Ind., in
Kokura, Japan, and from Huta Novotki in Ostrowiece, Poland for
electrical equipment for a bar mill and a section bar mill, respectively.
The article gives a general description of recent technological trends
and developments unique to Mitsubishi Electric, with particular
emphasis on the technology developed for the Sumitomo mill, which
went on line in April 1976, including the overall control system, circuitry
to compensate for a drop in drive-motor speed at metal entry, optimum
dividing-cut control, variable-frequency/variable-voltage power supply,
etc.

Mitsubishi Denki Giho: Vol. 51, No. 8, pp. 564~68 (1977)
The Type M2350 Intelligent Display Terminal

by Osamu Watanabe, Hiroyasu Mitsui, Masaru Kogata & Koa Nozu

Mitsubishi Electric has developed the Type M2350 intelligent terminal
as a support for the distributed systems of on-line data processing that
have been the focus of attention of late. The main features of the
terminal are 1) easy operability, 2) decreased load on the host computer,
3) efficient use of communications lines, 4) system flexibility, and 3)
improved reliability. A simple users’ language is supplied, making
possible a wide range of clerical procedures from data entry, invoice
preparation, and inventory control to on-line request.

Mitsubishi Denki Giho: Vol. 51, No. 8, pp. 533~38 (1977)
Long-Term OQutdoor-Exposure Tests for Cast Epoxy-Resin
insulators and Bushings under Electrical Stress Conditions

by Ryukichi Sakai, Hirotsugu Munemura, Masakazu Noso, Takashi Nakazawa &
Hiroshi Kuwahara

Long-term outdoor-exposure tests of cast epoxy-resin bushings and
insulators representing models of production types have been in progress
since 1971, covering periods of 3~51/ years. At present there has been
no observed case of breakdown due to tracking, but some of the test
samples underwent the addition of electrical effects due to such natural
phenomena as ultraviolet irradiation and precipitation, and, depending
on the materials, massive deterioration even in the indentations of the
bushings. The analysis of the test results and the study of the properties
of the materials have provided a powerful tool in developing a prac-
ticable casting material for outdoor use.
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P A 2 oT A OEEEXIIRE O BB KRS T 55
EVBDTH R, TDX SR ETHHLEMINERE L O,
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IR AU Do ERHEL A DL—n IC AuBREBERS T 585G, b
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SUHFEER R Lo Z 00 BTERALORLD T, ZORNEEEYE
SURFHE® A X AES ( X 2 B & HADOITE R OfIE O b FE
e BEHEEEMIC NiPd % 3,0008, 2o _bic Au% 7,000 A -
ELeboT, HEOADIC NiPd ofbbhic Ni D2z d - %L
TebDLVEM Uz BREMER vawtd—AyT OFEIL - BERHES

qé av
Tote—Tp (ERRT —1)  «oveveosemssnsmnnnssmses oo (1)

EHbb Lk EDOnfHE vay Rt DFEE ¢pan DRIEEZ HEF

il 7 (& 1. ) NiPd % » & D& Hy fr 300°C 10 5y 0 #ULTEH

bnl pun OERE EAEEILLAD oo BULEE S EMNA o

swlM-ATRREFINTH BT Lh b, R ECOMR I HOZL
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After heating (300°C for 10min in H2)
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2 L Aux10
PN Nix2
E£2 5 R AsX5
s 3 /1,».&«4’“{‘\
s 5 ¥ Pdx1 \
@ 0%10 3 N
&x r
hoi
35 T
3
.
o 2
5 \ W) .
LN ! A ] ' i
< 9 100 200

Sputter time (min)

(a) Au (7000R)/Ni-Pd (3000A)/n-GaAs
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I‘\.\ Nix 2

(&2
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{ 0x10

Auger peak-to-peak amplitude
(arbitrary scale)

After heating {300°C for 10min in Hgz)

100

Sputter time (min)

{b) Au (7000A)/Ni (3000A)/n-GzAs
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T BAL BRI DR 7 I T A
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b o & OB T GaAs Bl 2 43 A8
NiGaAs » bR 2 Bz ik L, Ni &
NiGaAs [EREC S & & Ni [
LT L Bbh 3 ODR
R o, wTFROBSd, Bl
FIC X 5 SR UK 975 D 251
FXHILLTH D, NiPd~GaAs &
ICDONTHE, OB EMIFEE X
Nizo

3. 2.2 SisNgh~D Al OHLEL
Al/SiN,/Si0./Si fizE (MNOS) EFic
BT, FEER~O Al OIEEEE

FORIMIRHEC R E R BEE 54 5,

ZTC, T Al OEEA BTG
CEoT, QLSBT EN%H
#HEHI n B S (111) ki,

750 A D@L, K504 o
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BFE-62% Q2mE) Lz OT
% 5, MNOS O#LFHEHE N,
450°C 30 43, 500°C 30 43, 530°C 60 4>
D3FFTH L, AP, SiO, SiN;

,\-‘fc(ﬁ)c

Auger peak-to-peak amplitude (arb.scale)

Auger peak amplitude (arb.units)

5L (a)
i Nxl no anneal
r——‘—.—.—.—- 0 X'1/2
. O B W G g

L3
e e B

i IS i,

0 50
Etching time (min)

5 (d)
530°C
,,ﬁﬂ- 60min

Etching time (min)

M@ 6 HLmE (Nos) o MNOS HEOR & HFIEHS
(Al BB AR AL Toyud THREL )

Sputter time (min)
(a) as deposition

Sputter time (min)
(b) After annealing for 55 h

100

Sputter time (min)
(c) After annealing for 100 h

B 7. 1ofytd 11—t (AuGe/Pt/GaAs)

DB (340°C) T X 2 MR
DAL

A-vz BFOHEOLEERT~OIGH - R « K& - &l - B

Sputter time (min)
(a) As deposition

Sputter time (min)
(b) After annealing for 55h

Mo
a/v"mu\

Sputter time (min)
(c) After annealing for 100h

Bl 8. (ot h414—F (AuGe/Pt/Mo/Pt/GaAs)
DELT (340°C) 1€ X B KIRHH DL
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DEMIET, SisN, 159300 A DTEX ¥ OB LT3, (2) Al
LR DOTEHEEL xa0¥ (B), iR (D) BHos o 201026V,
7.3x10% em?fs TH B, (3) L Al OKLL 4-32t0—0 D T
I REBAlOZHICH LI W0eV ot LTwd, (4) Aloix
B SNy co O & Al D f-gz0—o BEHIE A0y Dy D &
BIE-BLTnd, ThbDTEhb, SN, find Al OiEEIE
O Al ORIEREHEBILE TH 2 LfEFETE S, LLEDT &h
b, Al %%féé@ MNOS ZILFES {4 450°C 30 4y, HBniE 2R
DFChAThEA LA N LX) E,
3.2.3 GaAs4 Py LA - FOBERRK
Gals 1oy b1 t—F OERLLC D 2 > TRETF O EEEALELE
BaBERNLE-Tnd, BTOEAHL e~F GBAEAZ S CEY
BHA AR L, BTHLCES 2D LEL LT
Do PIAH, Pt-GalAsy sy t3- HEZ AV ET TR, HikiEkEr
Pt & GaAs DHEHLENIC & » T, Fific PtGa/PtAs,/GaAs ZJEHS
ERTEBLDTHLEAALALCENRTRE Y, LikdisT,
Vaw bt~ BEBD tufy b EA1A-F TREBEBCBEE L Eg o
HESRAEFNCEFOHLICHET DL LS RENRS D5, —F,
pnEGEHARR L OTHE, f-3wravast SBEE LT AuGe 2
Mwszt, 35 (E)EKREOFHHB TR AuGe & GaAs L D E
e X 241t e-F »RIEL A 5, 2T, AuGe @ p-n HEEHE
BADIRE IS 3 % »ic, Pr(2,000A) 3 Pt (1,000 &) Mo
(500 A) /Pt(1,000 A) 726 7% % Sy £REE AuGe & GaAs O
AL 2 BE2 R L2, W7, LR 8. Bohnof#EnN,
1 340°C DBMBTh A ZI LT B0 2R LA DTH B, Mol
DT L 5T 3 AuGe/Ptff], Pt/CaAs o437 (B 8. (c¢))
Aoy TFEEING L 5 i, Ptz GaAs HE < PtGa KX PtAs, i
g%, %7 AuGe FRETH PiGe iR L &R o B
DEHEEEND, Lid, Moo 2 BE&RHAELEREC 5,
Au, Ge WFhORHTED Gals P~ HIE S h, B
HEDOFHFF T 10 fFIEE S e 09,

4 FRPTHMETFEENESR

AES @ REOERMBEI W HEE L T &, ~EO/MEHHET T
BEFORICHH L A INRAEHETES & RE L T, FHEBmKik
(semiempirical method) 25 LT 3 WVAD . © DG Bifk
FTCEEN I MEIHPEE* TR T 2H8%0 L5 A EENAR
Kt L TR 2 wor IRB—ETH % LHFTE,
PHEYVBAEMTHS S ETHEENDE, LaLan
b, BEE TICHE I Ty 3 HNERO[E TS
FH2E CEDHEEEX ) LT LS TORBET
BBEABL AL oTce £LT, LFEGESIHFI 17
VEHEALZRMS B & As 28R e L THIA
L, ¥EBMAGECL Y EESWT 2 HiEEEL

Via (13)0

ti{x) /Is

THibhd, T, LaxtXio -3 BFOEBSRETH
%, o1 (X A—2r BFET (inverse Auger sensitivity factor) 02
LEN S Y 0T, BHAKEYE s (standard) CTHEIET 2, Si
OB HETHMEZREE LA L %, ZORETEE (atoms/cm®) &
KA THLTE S,
D= psaiTifls  vereeeeeonee e (3)
L, THBEERTE % LITF T, Li<ls & Lk BLIF, ps & Si
DR FEREE, o 1i5%E St o LVV 1-21 B8 (92eV) o ci
Wb L bt EDEZERT 230 L T2, 140 BATHMBOEE 2
HORIEMREZFMT 5 CBE LT, HHEE DINTOEECS
(A ERFEMO M550 CEBERIFEZERL, $FEx x ofFET
Di HCeoFEERE ni &) CHH L2 RERERTE D ERET D
(9. )0 BHES 2ERLEC L2 HHORM Y EEEF 104
DA—4 TH h, FELEEME (projected range) Rp (>400 &) 1~
THRhE v, =%, T$HOLH 2 S HACHED LicRiEe
14 FEAE (total ion dose) Q LIRDBARICH 2 € & BESBHICHHR
%,

Q':PSA-i ......................................................... (4)
A-i:wifli(x) /Isdx .......................................... (5)

LiadsT, QAEMoRECH LT, ke LK) 2llEczhs,
K(4), K(5)DBEREA D, HINEOWEICHET S o HKD
b,

4.2 ZEZSIHFERDB L ASEBENESE

SR CZSi(111) (p~10"2Qcm) RICHE & ¥ 22455 St (hr

R 2. ZERSIP~ (40 HEALL BOEEM 41—z 2 IFER

4.1 EBSHOFE

FRBHRCIhE, TEIOBZ orlyrz
TOFERE X (atomic fraction) (FARHIE X N-TD4L
mO—FERRETLE
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9. ABSic X3 1Av EATLHE
DiTERIE, Di lFBiHEE &

. sputterc etching ° n{Rp)

Samples | E(keV) | Qlcm™2) rate (A/min) Rp(A) (em-3) aB
B1 30 11016 (100) 1,090 | 8.2x10%0 2.0
B2 100 1x 1016 57 3,690 | 5.4x1020 2.4
B3 150 1x 1010 104 4,980 | 5.0x1020 2.4
B4 30 1% 1018 (100) 1,190 | 8.4x101? 2.0
Bs 100 %1015 98 3,490 | 5.7x1019 2.1

Ep=3keV Ep=5keV
Ip=50,A lp=40 A
Vo p=5eV Vo_p=>5eV
IIJ‘ x50
§ x50
| A
ni(Rp) w Is w |
Iz | RS
g | 5
=z , z
e} i o
B-KLL
SilasvV Si-La,sVV
! ! ! ! i ' h
0100 170 190 0 100 1100 1300
180 1200
E (eV) E (eV)
(a) (b)

H 10. BRUWAs® 120 FA L ZiE&E S
DEEENT E~0 HTICIH T 5 2-T2230 ML
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A E, 140 FEAER AMR-5FA12 KIS
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i
<
[

—

O
)
&
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e(a) 30keV 1x10%cm-2
s {b) 100keV 1x10'°cm-2

B+—poly Si
Poly 2{c) 150keV 1x10%%cm-2
o(d) 30keV 1x10°cm-2
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(b)

(c)

10

-
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To

¢ 1020
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H 1
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11. i
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i
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T
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S
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Depth (A)

12.

15

i8(Rp)/1si or las {(Rp)/Isi{10-3)

13. Sitf B & As OBEREMHIL S Lk 13

 ETEE HEEFHO -2 TOH)

HEDFHES T ORMGEH & LT, fuFqud
EOEREHIN, BRIBA (metallization)
ME~DICRAFIZFEN L7z, R, AES
DEBEOHBE AR Y LT, 140 EATH
L7 Sigligirh o iy [ o e Bt
DHEAR R AT, AES K REFE TN 2 EmH
Wik 48 b SRR T EINE G 2 & ©
SR, #EESIA Hh, SORHEEOFRE,
Tabb ++308)¢-v=v (material char-
acterization) DFEF & LT, BRLiICET
ThohdTHHhH5,

e, 3.1 1 BooELE AES of
T ST e 72 v 7o AASZEHE I (BR) A5
HEWCERS BT 5. (8F1 52-5-16 S ()

T % X B

(1) P.F. Kane and G. B. Larrabee :
Characterization of Solid Surfaces
(1974) Plenum

(2) C. A.Evans, Jr : Analytical Chem-
istry, 47, 818 A (1975)

(3) %6 [Eu - i e t—5+ab
RO BT O, GBS
2 (1850)

(4) =6, W KB, 79 SEER
B, 47, 667 (15 48)

(5) C. C. Chang : Surface Sci., 25, 53
1971)

(6) A.J Gonzales : 11 th Annual Proc.
Reliability Physics, 185 (1973)

(7) g, R, 45, #)ll: E¥EE,
SSD 76-74 (g 51-1)

(8) &I, Kfg, BEIE, 036, pOig, o
I : Bize, 19, 116 (1976)

(9) V. Kumar : J. Phys. Chem. Solids,
36, 535 (1975)

(10) g, R¥, BE, &HHF =ZH, =
N B, R76-16 (18 51-9)

(11) P. W. Palmberg, G. E. Riach, R.
E. Weber and N. C. MacDonald :
Handbook of Auger Electron Spec-
troscopy (Physical Electronics, Eden
Prairie, MN) (1972)

(12) C. C. Chang : Surface Sci., 48, 9
(1975)

(13) K. Fujiwara, M. Ohtani, K. Kana-
vama and H. Ogata : Surface Sci.,
61, 435 (1976)

(14) A. S. Grove : Physics and Technology of Semiconductor

5 ¢ 3
T R Devices (1967) John Wiley and Sons, Inc.
F-Ur BFONEPBPEARTOEEEN L, FEFERT CERE L (15) A, SR, A T BT-EEEA %R, EDD-75-

Teo AES OFMGEE L T OBESR £ L 2 BERMAMB R

-z BFLEOLERZET~OIEH - #EE -

RE 2l - BF

127 (8@ 50-10)
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