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Historical Geographical Study on Sanyo-do in Fukuyama-han (clan) in the Edo era.
— the Status Quo of the Road and the General View about the Stage Towns —

Shigeki Hatta

Abstract

Farly modern Sanyo-do I'surveyed this time runs through mountain side of present Route
2. In the east of Kannabe, it runs through the mountain side of Route 313. there, we can
see many useful facilities for traveling such as Ichirizuka, as facilities of ancestral religion.
There were two stage towns, Imazu and Kannabe, along the Sanyo-do in the Fukuyama
Clan. As far as scale and function are concerned, Kannabe is the bigger. The Honjin in
Imazu is the Koumotos, and the Waki-honjin is the Rengeji Temple. The Nishi(west)-honjin
in Kannabe is the Suganamis (honke [main family]), and the Higashi(east)-honjin is the
Suganamis (bunke [branch family]). The Nishi-Honjin is well-preserved. It seems that there
was an Ochaya till the Bunka era.
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Fig 3. The Route from Bingoakasaka Station to Kannabe Station
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Fig 4. The Route from Kannabe Station to the prefectural border
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Fig 5. The Stage Town of Imazu in the Middle Period of the Edo era.
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1

EE1 —BEFR (1991.8.19) EH 2 SEiARERES (1991.8.19)
The Monument of the Ichirizuka The Rengeji Temple (The Waki-honjin in Imazu)

EH 3 SHARMAR (1991.8.19)
The Koumotos’ House (The Honjin in Imazu)
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EH 4 HHRFAREFUE OWEE (1993.1.3)
The Sanyo-do near Bingoakasaka Station

B 5 BILTTINE/EEORE S AED T, (1993.1.3)
The Zigami at Sakabe Bus Stop

EH 6 SLEMBF (1993.1.3)
The Monument of the Pine Tree by The Road

—134—



BIFEREILSE O B HEFNER —LUBEOTRR L HETOME— (\H)

ER7 —BERH (1993.1.3) FHE 8 KRS EOERE (1993.1.3)
The Monument of the Ichirizuka The All night Light made in Tenpo 8 of
Edo

s -t

ER9 EHROLEE (1993.1.3)
The Sanyo-do in Sakai District
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3

Tt

B 10 AEIOERMER (1993.1.3)
The point to cross the Asida River EE 11 HEAHHEOEE G- B
(1993.1.3)

The Guidepost to the Izumo-Taisha

(Shrine)(New and Old)

HE 12 RO ILEE (1993.1.3)
The Road in front of Kannabe Station
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BE 13 #gER (1993.1.3)

Kannabe Station

EH 14 POpEABERR (1994.7.26)
The Suganamis’ House (The West Honjin in Kannabe)

EE 15 AR O3] (1993.8.17)
The Front Gate of the West Honjin in Kannabe
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EH 16 MAABOALDOEE (1993.8.17)

The Daimyo’s Room in the West Honjin in Kannabe
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B 17 MOEAR (1993.8.17)
The East Honjin in Kannabe

BH 18 —EBEEE (1993.8.17)
The Monument of the Ichirizuka
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EH 19 HRESFOREMEF (1993.8.17)
The Monument of the South Gate of the Bingo Kokubunji Temple

EH 20 LB - MIUESEOE (1993.8.17)
The Monument Showing the Prefectural Border between Hiroshima and Okayama

.0
EE 21 #AENEOIES (1994.7.26)

The Rows of Houses at Kawaminami in Kannabe
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EE 22 #ORE/ OB S (1994.7.26)
The Rows of Houses at Kawakita in Kannabe

B 23 BEEORBOH B (1994.7.26)
The tiles with the family crest of Kuroda-han (clan)

|
|

B 24 #05E)L0E RERTERS (1994.7.26)
The Crossroad to Obstruct the View from a distance at Kawakita in Kannabe
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Model for Optimization of
Class Formation

Vi Bh FE Sy = and pp.101- | 4

Education 106

In this paper, we consider the method for placing students into classes when the students
have competing preferences for classes and each class has a fixed capacity (with upper and
#E | lower limits). The idea of optimizing the total degree of satisfaction for students is one way
of optimizing class formation. when forming classes, one may want to give a priority to
students with good academic records. It is impossible to obtain a solution which satisfies
% | both “maximization of total satisfaction of students” and “priorities to students with
good records” at the same time. We propose mathematical programming models which

the trade-off between these two requirements can be determined with certain flexibility.

OB | W& | K & = % %7 H® 4 %(%—)Eﬁg
. Journal of Vol. 2
T oy RE mlas BE Mathematical Model for Technology |NO. 1 1993

Optimization of Personnel

P By FEE #H and pp. 107- 4

tationi b
Stationing Problem Education 114

To obtain the optimal solution of a personnel stationing problem, we use both the
#E | Analytic Hierarchy process (A H P) and mathematical programming in combination. A H
P is used to rank alternatives from highest to lowest, and also mathematical programming
is used to optimize a objective function that consists of scales of relative importance for
B | alternatives. we propose a theory to optimize the problem and apply the theory to the

formation of a soccer team.

OB | m&| K & = % RITE 4 %(%)Eﬁg‘

% #) L% B#E BRELRE

Journal of | Vol.2
Technology |NO.1 1993
and pp.115- | 4

Education 120

Fuzzy Mathematical Model
for Optimization of Class
Placement

n |k T

When students have competing preferences for classes and each class has a fixed capac-
ity, we consider the method for placing the students into the classes.
% It is impossible to obtain a optimal solution which satisfies three requirements, “max-
imization of total satisfaction of students”, “capacity of each class” and “priorities to
students with good academic records”, at the same time.
= By introducing fuzzy sets for both the satisfaction and the capacity, and “assignment
boundary” for the priorities, we propose fuzzy mathematical model which the trade-off
among these three requirements can be determined with certain flexibility.
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a multicoated grating
Japan 32

We have investigated the field distributions and energy flows of the surface waves ex-
cited in singlelayer-overcoated metal gratings. This facilitates our clear understanding of
the resonance absorptions caused by coupling of the evanescent diffracted order with the
surface waves. We have shown the enhancement of electromagnetic fields in the vicinity of
the grating surface when the surface waves are excited. Further, we pointed out interesting
properties with respect to the interference of the surface waves.
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Effect of Radical Oxygen for
Epitaxial Growth of Al;Og3
onSi

Extended
Abstracts
the 1993 of
Int. Conf. on
Solid State
Devices and
Materials,
Makuhari

pPp. 576
578

1993

Epitaxial AloO3 films were grown on Si substrates by metalorganic molecular beam

epitaxy (MOMBE) method using radical oxygen excited with remote rf (radio frequency)
plasma and TMA (trimethylaluminum) as source gases. The epitaxial temperature of
Al203 on si went down from 800°C to 700°C by this method. The growth rate of the AlO3
films increased to 1.4-1.6 times compared with that without rf plasma excitation. The
Auger electron spectroscopy (AES) measurement showed that the carbon contamination
in the AlyO3 film was reduced by the radical oxygen during the growth.

R (W& | K% & # 5 17 56 4 % 9 H| T
Application of Subjective|Journal of |Vol.2
& ] L % Bl|# 2|74 ZJL|Observation Theory to De-|Technology |NO.2 {1993
n ¥ H£|FE #AX|cision Making for personnel|and pp.253- | 10
Stationing Problem Education {260

In decision making for personnel stationing problem, We introduce a vector depending
on each object (alternative) of decision making into inner product vector space (X1, V).
All vectors in VT are mapped onto two dimensional plane (observation plane (Xo, Vg))
by any pair of the vectors (pair of subjective observation vectors) depending on stations.
We can widely observe the character of alternatives through some observation planes V2.
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A numerical analysis of
plane-wave diffraction from
a multicoated grating

In this paper, a numerical analysis algorithm has been derived for the analysis of the
problem of plane wave diffraction by a multilayered grating. This algorithm is based on

#E | the Yasuura method with the smoothing procedure and can be applied to the problems

of arbitrary multilayered dielectric {or metallic) grating with smoothly shaped grooves.
The convergence of the approximate solution obtained by the present algorithm has been
investigated numerically.. It was demonstrated that a highly accurate approximate solution

can be computed by the introduction of the smoothing procedure.
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E 7 L % FBlphEdg| Rl 3k LATTICE DEFECTS
IMEC FFRF|J. Vanhellemont | INDUCED IN
=8 |J.Poortmans |Si;_xGex DIODES BY
M. Caymax 1-MeV ELECTRON Solid State|Vol. 32— (1993,

HARTIMsESR (Fk #% IRRADIATION AND  |Phenomena33 p247 | 12
At - BIETRmGRE THEIR INFLUENCE
Universityof |# %|P. Clauws ON ELECTRICAL
Gent CHARACTERISTICS

The electrical characteristics of lattice defects induced in Si;..xGex diodes by 1-MeV
electron irradiation are investigated using deep level transient spectroscopy (DLTS) and

B | capacitance temperature (C/T) measurements. Isochronal annealing at temperatures

ranging from 100 to 350 °C is performed to correlate the recovery behaviour of the ob-
served deep levels with the recovery of degraded diode performance. From the comparison
between the recovery behaviour of the diode characteristics and of lattice defects, possible
degradation mechanisms of Si;_xGex diodes will be discussed.
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Epitaxial AlpO3 films were grown on Si substrates by metal-organic molecular beam
epitaxy (MOMBE) using oxygen radicals excited with remote rf plasma and trimethy-
laluminum (TMA) as source gases. The epitaxial temperature of AlsO3 on Si decreased
from 800°C to 700°C using this method. The growth rate of the AlsOg3 films increased
1. 4-1. 6 times at excitation rf power of 400 W, compared with that without rf plasma

# | excitation. The Auger electron spectroscopy (AES) measurement showed that the carbon
contamination in the AlpOg film was removed by the oxygen radicals during the growth.
The flatness of the grown AlyOg surface was improved using oxygen radicals.
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Vol. 30
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B

This paper deals with the problem of improving the robustness or simple adaptive
control (SAC) method. It is derived that the addition of robust adaptive control term to

¥ | SAC algorithm significantly improves the tracking performance of SAC system.
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This paper deals with the problems of model output following control based on output
feedback for the multi-input multi-output systems with additive and/or multiplicative
unmodelled dynamics. Existence of an allowable range of unmodelled dynamics, which
guarantees the uniform boundedness of all signals in closed-loop with output feedback, is
examined for the system of which dominant part satisfies the almost strictly positive real
(ASPR) condition. Furthermore, it is verified that the ASPR condition with respect to
the dominant part can be relaxed using a precompensator inserted in the feedback path.
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In decision making problem, we introduce a vector depending on each object (alterna-
tive) of decision making into inner product vector space (X1, V/).
BE|  All vectors in V{* are mapped onto two dimensional plane (observation plane (Xo, VZ))
by any pair of the vectors (pair of subjective observation vectors) depending on stations.

We can widely observe the character of alternatives through some observation planes
£ R7ES

We extend this theory to a dynamic theory and confirm its validity by applying the
new theory to decision making problems.

mOE | B&| K & = % RAFEA |BEFEET

ER
BT T % RHBhEdE| kil g Decrease of Drain Curent) | o Vol 142 |1994

BEEETERE = s in NI‘OS'FETS by Electron sol. (a) P.117 4
Irradiation

It has been shown from this study that for input characteristics, Ipg increases in the
B | subthreshold region, while it decreases in the linear region and that Ipg decreases in the
saturation region of the output characteristics. This degradation of electrical properties
also increases with increasing electron fluence. For 101%e/cm? the decrease of Ipg in the

% | linear and the saturation region is mainly caused by the capture of conduction electrons

at the capture centre induced in the channel region by irradiation.
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Fo 2 Filter Design Signal
Processing

In designing two-dimensional (2-D) digital filters in the frequency domain, an efficient
technique is to first decompose the given 2-D frequency domain design specifications into
one-dimensional (1-D) ones, and then approximate the resulting 1-D magnitude specifi-
cations using the well-developed 1-D filter design techniques. Finally, by interconnecting
#% | the designed 1-D filters one can obtain a 2-D digital filter. However, since the magnitude
responses of digital filters must be nonnegative, it is required that the decomposition of
2-D magnitude specifications result in nonnegative 1-D magnitude specifications. We call
E | such a decomposition the nonnegative decomposition. This paper proposes a nonnegative
decomposition method for decomposing the given 2-D magnitude specifications into 1-D
ones, and then transforms the problem of designing a 2-D digital filter into that of design-
ing 1-D filters. Consequently, the original problem of designing a 2-D filter is significantly
simplified.
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IMEC F{EHF|J. Vanhellemont | Influence of Germanium
528 |J.Poortmans |Content on the

M. Caymax Degradation of Strained |Phys. stat. Vol.143 1994,
HABREFOHME Rk #E Si;—xGey Epitaxial sol. {a) p. 183 5
i - BIGHTSEFfR & Diodes by Electron
Universityof |2 #|P. Clauws Irradiation
Gent

The degradation of strained n*-Si/p*-Si;_xGex epitaxial diodes, which are irradiated
at room temperature with 1 MeV electrons in a high-voltage transmission electron mi-
croscope, is investigated. Special attention is given to the influence of the germanium
$ | content on the degradation of electrical characteristics and on the introduction of lattice
defects into the epitaxial layer. The diode degradation and the deep level density for the
z = 0.12 diodes are larger than for the z = 0.16 diodes. This can be explained by the fact
¥ | that germanium atoms act as recombination centres for vacancies and interstitials thus
decreasing the generation rate of stable radiation defects and by the fact that the energy
absorbed in the epitaxial layer during irradiation decreases with increasing germanium

content due to the smaller stopping power of germanium atoms.
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. perational Amplifiers

The main conclusions which can be drawn from the present study are:
1. The decrease of the transfer conductance in the differential amplifier stage, the current
gain of the transistors in the amplifier stage, and the inside resistance of the active load
in the output stage mainly contribute to the degradation of the voltage gain.
2. The increase of the input offset voltage is chiefly attributable to the decrease of the
output current in the differential input stage and the voltage gain in the output stage.

OB | BE| K% = £ %ﬁ%&%%(%)ﬁﬁg
B T L % BHErEE| Rl
M. Caymax ?ﬁﬁv EL%E?IIJ ();F IEEE Vol. 41 1994,
HERTFIFFE 2/EKk (8 Nucl. Scie. |P487 6
S IRRADIATED
AT - RIETIER R & Si;_Ge, DIODES
Universityof |# #%|P. Clauws 1=
1 Gent

The degradation of n™-Si/p*-Si;.xGey diodes, which are fabricated on strained
Si;-xGex epitaxial layers grown on conventional p-type Si substrates, is investigated
through the study of the annealing behaviour of forward and reverse diode current and
the electrically active defects induced in the Si;_Gey epitaxial layers. The diodes are
irradiated at room temperature with 1-MeV electrons with fluences ranging from 104 to
105 e¢/cm? in a high voltage transmission electron microscope. The germanium fraction
of the Si;xGey epitaxial layer used for the diodes in this studey is x=0.12 and 0. 16.
The degradation of the diode performance and the presence of deep levels are investigated
as a function of electron fluence and germanium content. The degradation. of the x=0.12
diodes is more remarkable than that of the x=0.16 diodes. In order to examine the recov-
ery process, isochronal thermal anneals are performed in the temperature range between
100 and 350°C . From the annealing behaviour, it is pointed out that the electron capture
levels, which are related with interstitial boron, are mainly responsible for the increase of

reverse and forward current.
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Epitaxial AlpO3 films were grown on Si substrates by metalorganic molecular beam epi-

taxy method using radical oxygen excited with remote rf plasma and trimethylaluminum
as source gases. It was found that the film crystalline quality was related critically with
the introduction procedure of the source gases in the initial growth stage. The carbon
contamination of AlyO3/Si interface was effectively reduced using radical oxygen in the
initial growth stage.
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FOBR | BE | K% = # 517 8 4 |63 H| T
A Formal Linearization of Vol. E77-
& $f T % BHEE Ei /MR —3| Nonlinear Systems by the |_ s | A
BREKEHR BEH 2| Chebyshev Interpolation iiﬁ%ﬁﬁ No. 11, 13914
U TERE I #t ##4 | and a Nonlinear Filter as HELAEE PP 1753
an Application 1757

In this paper we propose a formal linearization method which permits us to transform
nonlinear systems into linear systems by means of the Chebyshev interpolation. Nonlinear
systems are usually represented by nonlinear differential equations. We introduce a lin-
earizing function which consists of a sequence of the Chebyshev polynomials. The nonlin-
ear equations are approximated by the method of Chebyshev interpolation and linearized
with respect to the linearizing function. The excellent characteristics of this method are
as follows: high accuracy of the approximation, convenient design, simple operation, easy
usage of computer, etc. The coefficients of the resulting linear system are obtained by
recurrence formula. The paper also have error bounds of this linearization which show
that the accuracy of the approximation by the linearization increases as the order of the
Chebyshev polynomials increases. A nonlinear filter is synthesized as an application of
this method. Numerical computer experiments show that the proposed method is able to
linearize a given nonlinear system properly.
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the growth mechanism on

Applied Sur-

= &£ e . pp. 356-]1994
BEREETERY Bl wE ‘("f;‘(‘f)”‘fgl (;‘;‘;;m Alz03 face Science |, 12,
N L

K

Photo-excited effects on epitaxially grown AlaOz (100) on Si (100) were studied using
both ArF (193nm) or KrF (248nm) excimer laser light, and a radical-oxygen source by
a RF-remote plasma. These methods can clarify the important photo-excited process by
separating the reaction processes, which consist of vapor-phase, surface, and substrate
excitation. In the case of KrF irradiation with TMA and Og, the epitaxial temperature
and the growth rate did not change drastically. On the other hand, epitaxial temperature
reductions of 140°C and 10(FC were observed in the cases of ArF with TMA and Og, and of
a RF-remote O radical source, respectively. Direct photo-excitation of TMA and O3 is a
very important process to reduce the epitaxial temperature of Al;O3 on Si. However, the
substrate-excited effect was not so useful in this growth because after the initial growth
stage an AlyOg barrier layer prevented the carriers from reaching the growth surface.
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Class Formation

Education 106

In this paper, we consider the method for placing students into classes when the students
have compéting preferences for classes and each class has a fixed capacity (with upper and
lower limits). The idea of optimizing the total degree of satisfaction for students is one way
of optimizing class formation. when forming classes, one may want to give a priority to
students with good academic records. It is impossible to obtain a solution which satisfies
both “maximization of total satisfaction of students” and “priorities to students with
good records” at the same time. We propose mathematical programming models which
the trade-off between these two requirements can be determined with certain flexibility.

mOBE O|B&|E & 5= % RAFEL %(%)Eﬁ?g

B8 I ¥ RE BEE &L

. Journal of Vol. 2
Mathematical Model for Technology |NO. 1 1993

P B ElEm el Optl‘ml'zatlon of Personnel and pp. 107-| 4
Stationing Problem ;
Education 114

To obtain the optimal solution of a personnel stationing problem, we use both the
Analytic Hierarchy process (A H P) and mathematical programming in combination. A H
P is used to rank alternatives from highest to lowest, and also mathematical programming
is used to optimize a objective function that consists of scales of relative importance for
alternatives. we propose a theory to optimize the problem and apply the theory to the
formation of a soccer team.

OB | WE R % = % RITRL (B ERED

B8] ILFE REEEL

¥R
Journal of | Vol.2
Technology [NO.1 1993
and ' pp-115- | 4
Education 120

Fuzzy Mathematical Model
for Optimization of Class

7 N AN

Placement

When students have competing preferences for classes and each class has a fixed capac-
ity, we consider the method for placing the students into the classes.

It is impossible to obtain a optimal solution which satisfies three requirements, “max-
imization of total satisfaction of students”, “capacity of each class” and “priorities to
-| students with good academic records”, at the same time. :

By introducing fuzzy sets for both the satisfaction and the capacity, and “assignment
boundary” for the priorities, we propose fuzzy mathematical model which the trade-off
among these three requirements can be determined with certain flexibility.
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a multicoated grating
Japan 32

We have investigated the field distributions and energy flows of the surface waves ex-
cited in singlelayer-overcoated metal gratings. This facilitates our clear understanding of
the resonance absorptions caused by coupling of the evanescent diffracted order with the
surface waves. We have shown the enhancement of electromagnetic fields in the vicinity of
the grating surface when the surface waves are excited. Further, we pointed out interesting
properties with respect to the interference of the surface waves.
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%g Effect of Radical Oxygen for
Epitaxial Growth of AlyO3

on Si

BhEig pp. 576~

578
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Epitaxial AloO3 films were grown on Si substrates by metalorganic molecular beam
epitaxy (MOMBE) method using radical oxygen excited with remote rf (radio frequency)
plasma and TMA (trimethylaluminum) as source gases. The epitaxial temperature of
Alz03 on si went down from 800°C to 700°C by this method. The growth rate of the AlaO3
films increased to 1.4-1.6 times compared with that without rf plasma excitation. The
Auger electron spectroscopy (AES) measurement showed that the carbon contamination
in the Al2O3 film was reduced by the radical oxygen during the growth.

mOE (W& R & = % %17 5% 4 % @ H|ET
Application of Subjective|Journal of |Vol.2
& & T % BH#& #||FZEK K| Observation Theory to De-|Technology |NO.2 {1993
Vi ¥ &£|FE #A|cision Making for personnel{and pp-253~ | 10
Stationing Problem Education {260

In decision making for personnel stationing problem, We introduce a vector depending
on each object (alternative) of decision making into inner product vector space (X;, VT,
All vectors in VT are mapped onto two dimensional plane (observation plane (Xo, VZ))
by any pair of the vectors (pair of subjective observation vectors) depending on stations.
We can widely observe the character of alternatives through some observation planes V2.
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N lane-wave diffraction f
B A K FBERRET ¥ P . 100 MO ications  in|pp.21- | 10
a multicoated grating
Japan 32

In this paper, a numerical analysis algorithm has been derived for the analysis of the
problem of plane wave diffraction by a multilayered grating. This algorithm is based on
the Yasuura method with the smoothing procedure and can be applied to the problems
of arbitrary multilayered dielectric (or metallic) grating with smoothly shaped grooves.
The convergence of the approximate solution obtained by the present algorithm has been
investigated numerically. It was demonstrated that a highly accurate approximate solution

can be computed by the introduction of the smoothing procedure.
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B F L ¥ BHpEgg Al LATTICE DEFECTS
IMEC F{EHF|J. Vanhellemont | INDUCED IN
Zeg  |J.Poortmans |Sij—xGex DIODES BY
M. Caymax 1-MeV ELECTRON Solid State{Vol.32- |1993.

AAEF AR |FAk B IRRADIATION AND  |Phenomena|33 p247 | 12

Rt - BIGHFER R THEIR INFLUENCE
Universityof | 12#|P. Clauws ON ELECTRICAL
Gent ' CHARACTERISTICS

The electrical characteristics of lattice defects induced in Si;_xGex diodes by 1-MeV
electron irradiation are investigated using deep level transient spectroscopy (DLTS) and
capacitance temperature (C/T) measurements. Isochronal annealing at temperatures
ranging from 100 to 350 °C is performed to correlate the recovery behaviour of the ob-
served deep levels with the recovery of degraded diode performance. From the comparison
between the recovery behaviour of the diode characteristics and of lattice defects, possible

degradation mechanisms of Si; _xGex diodes will be discussed.
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Ko for Epltax{al Growth of] Phys. pp. 496— 1
P B i@|thR R Al,O3 on Si 499
Epitaxial AlpO3 films were grown on Si substrates by metal-organic molecular beam
epitaxy (MOMBE) using oxygen radicals excited with remote rf plasma and trimethy-
BE | laluminum (TMA) as source gases. The epitaxial temperature of AloO3 on Si decreased
from 800°C to 700°C using this method. The growth rate of the Al;O3 films increased
1. 4-1. 6 times at excitation rf power of 400 W, compared with that without rf plasma
& | excitation. The Auger electron spectroscopy (AES) measurement showed that the carbon
contamination in the AlpO3 film was removed by the oxygen radicals during the growth.
The flatness of the grown AlaOgz surface was improved using oxygen radicals.
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Vol. 30
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VB BEH BN e st 2% |pp.228- | 2
REMALLR FRR Uk Pe-

BE| This paper deals with the problem of improving the robustness or simple adaptive
control (SAC) method. It is derived that the addition of robust adaptive control term to
% | SAC algorithm significantly improves the tracking performance of SAC system.
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This paper deals with the problems of model output following control based on output
feedback for the multi-input multi-output systems with additive and/or multiplicative
unmodelled dynamics. Existence of an allowable range of unmodelled dynamics, which
guarantees the uniform boundedness of all signals in closed-loop with output feedback, is
examined for the system of which dominant part satisfies the almost strictly positive real
(ASPR) condition. Furthermore, it is verified that the ASPR condition with respect to
the dominant part can be relaxed using a precompensator inserted in the feedback path.
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An Analysis of Decision|Journal of |Vol.3

B ) T % BH# #|&FEX K| Making Problem by Dy-|Technology |NO.1 1994
/) ¥ &|FAE #/A|namic and Subjective Ob-|and pp.89- | 4

servation Theory Education 94

In decision making problem, we introduce a vector depending on each object (alterna-
tive) of decision making into inner product vector space (X1, V*).
i All vectors in V{* are mapped onto two dimensional plane (observation plane (Xg, VZ))
by any pair of the vectors (pair of subjective observation vectors) depending on stations.

‘We can widely observe the character of alternatives through some observation planes
|V

We extend this theory to a dynamic theory and confirm its validity by applying the
new theory to decision making problems.

OB | B&| K & = % HITEHA %(%)Eﬁg

y s, | Decrease of Drain Current
B ‘?‘ :E ¥ ﬂ' Bh#s Kl 5&% in MOSFETs by Electron phys. stat. |Vol.142 11994
HEHEELIERIE F(EL BE sol."(a) P.117 4

Irradiation
It has been shown from this study that for input characteristics, Ipg increases in the
#E | subthreshold region, while it decreases in the linear region and that J/pg decreases in the
saturation region of the output characteristics. This degradation of electrical properties
05¢/cm? the decrease of Ipg in the
% | linear and the saturation region is mainly caused by the capture of conduction electrons

also increases with increasing electron fluence. For 1

at the capture centre induced in the channel region by irradiation.
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BB R ER 2Ey g PPt S it 119
S Filter Design Signal
Processing

In designing two-dimensional (2-D) digital filters in the frequency domain, an efficient ’
technique is to first decompose the given 2-D frequency domain design specifications into
one-dimensional (1-D) ones, and then approximate the resulting 1-D magnitude specifi-
cations using the well-developed 1-D filter design techniques. Finally, by interconnecting
the designed 1-D flters one can obtain a 2-D digital filter. However, since the magnitude
responses of digital filters must be nonnegative, it is required that the decomposition of
2-D magnitude specifications result in nonnegative 1-D magnitude specifications. We call
such a decomposition the nonnegative decomposition. This paper proposes a nonnegative
decomposition method for decomposing the given 2-D magnitude specifications into 1-D
ones, and then transforms the problem of designing a 2-D digital filter into that of design-
ing 1-D filters. Consequently, the original problem of designing a 2-D filter is significantly
simplified.
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IMEC ZEEWF|J. Vanhellemont | Influence of Germanium
228 |J.Poortmans | Content on the

M. Caymax Degradation of Strained |Phys. stat. |Vol. 143 1994,

HEFEFHHFERE Z=|1Ex EE Si—xGey Epitaxial sol. ()  |p.183 5

B - RIETTERfR B Diodes by Electron
Universityof |2 #Z|P. Clauws Irradiation
Gent

The degradation of strained n*-Si / pt-Si1_xGex epitaxial diodes, which are irradiated
at room temperature with 1 MeV electrons in a high-voltage transmission electron mi-
croscope, is investigated. Special attention is given to the influence of the germanium
content on the degradation of electrical characteristics and on the introduction of lattice
defects into the epitaxial layer. The diode degradation and the deep level density for the
z = 0.12 diodes are larger than for the z = 0.16 diodes. This can be explained by the fact
that germanium atoms act as recombination centres for vacancies and interstitials thus
decreasing the generation rate of stable radiation defects and by the fact that the energy
absorbed in the epitaxial layer during irradiation decreases with increasing germanium
content due to the smaller stopping power of germanium atoms.
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. perational Amplifiers

The main conclusions which can be drawn from the present study are:
1. The decrease of the transfer conductance in the differential amplifier stage, the current
gain of the transistors in the amplifier stage, and the inside resistance of the active load
in the output stage mainly contribute to the degradation of the voltage gain.
2. The increase of the input offset voltage is chiefly attributable to the. decrease of the
output current in the differential input stage and the voltage gain in the output stage.

OB | BRE| K& i % | %(%)Eﬁg

B F L % BlghEdg Rl wi
M. Caymax ?ﬁi{%ﬁ%ﬁ?g O%F IEEE Vol.41 1994,
BARREFAOVERE ®=|EK #E:E " |Nucl. Scie. |P487 6
" e IRRADIATED

ot - BERR R R Si;—xGex DIODES
Universityof |2 $#Z|P.Clauws =2t
Gent -

The degradation of n™-Si / pt-Si;_xGey diodes, which are fabricated on strained
Si;—xGey epitaxial layers grown on conventional p-type Si substrates, is investigated
through the study of the annealing behaviour of forward and reverse diode current and
the electrically active defects induced in the Si;-,Geyx epitaxial layers. The diodes are
irradiated at room temperature with 1-MeV electrons with fluences ranging from 1014 to
10'5 e/cm? in a high voltage transmission electron microscope. The germanium fraction
of the Si;_xGex epitaxial layer used for the diodes in this studey is x=0.12 and 0. 16.
The degradation of the diode performance and the presence of deep levels are investigated
as a function of electron fluence and germanium content. The degradation of the x=0.12
diodes is more remarkable than that of the x=0.16 diodes. In order to examine the recov-
ery process, isochronal thermal anneals are performed in the temperature range between
100 and 350°C . From the annealing behaviour, it is pointed out that the electron capture
levels, which are related with interstitial boron, are mainly responsible for the increase of
reverse and forward current.
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praxy 1994 Elsevier
Science B. V.

Epitaxial Al;O3 films were grown on Si substrates by metalorganic molecular beam epi-
¥ | taxy method using radical oxygen excited with remote rf plasma and trimethylaluminum
as source gases. 1t was found that the film crystalline quality was related critically with
the introduction procedure of the source gases in the initial growth stage. The carbon
¥ | contamination of AlpO3/Si interface was effectively reduced using radical oxygen in the
initial growth stage.
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In this paper we propose a formal linearization method which permits us to transform
nonlinear systems into linear systems by means of the Chebyshev interpolation. Nonlinear
systems are usually represented by nonlinear differential equations. We introduce a lin-
earizing function which consists of a sequence of the Chebyshev polynomials. The nonlin-
ear equations are approximated by the method of Chebyshev interpolation and linearized
with respect to the linearizing function. The excellent characteristics of this method are
as follows: high accuracy of the approximation, convenient design, simple operation, easy
usage of computer, etc. The coefficients of the resulting linear system are obtained by
recurrence formula. The paper also have error bounds of this linearization which show
that the accuracy of the approximation by the linearization increases as the order of the
Chebyshev polynomials increases. A nonlinear filter is synthesized as an application of
this method. Numerical computer experiments show that the proposed method is able to
linearize a given nonlinear system properly.
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Photo-excited effects on epitaxially grown Al;O3 (100) on Si (100) were studied using
both ArF (193nm) or KrF (248nm) excimer laser light, and a radical-oxygen source by
a RF-remote plasma. These methods can clarify the important photo-excited process by
separating the reaction processes, which consist of vapor-phase, surface, and substrate
excitation. In the case of KiF irradiation with TMA and Os, the epitaxial temperature
and the growth rate did not change drastically. On the other hand, epitaxial temperature
reductions of 14(PC and 100°C were observed in the cases of ArF with TMA and Os, and of
a RF-remote O radical source, respectively. Direct photo-excitation of TMA and Os is a
very important process to reduce the epitaxial temperature of Alg O3 on Si. However, the
substrate-excited effect was not so useful in this growth because after the initial growth
stage an AlOg barrier layer prevented the carriers from reaching the growth surface.
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Abstract A new method is proposed for
obtaining Volterra kernals of a nonlinear sys- .
tem by use of psendorandomn M-sequences and
corrclation technique. M-sequence is applicd
to a noulinear system and the crosscorrelation
% function between the input and the output dis-

plays not only the linear impulse response of

the lincar part of the system, but also crosssec-

“tions of the Volterra kernals of nonlincar sys-

= term. Simulations are carried out for up to 3rd

order Volterra kernal, and the results show a

good agreement with the theoretical considera-
tions.
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EFHEITTER | B F | KIFE 5L | Adaptive Control System | Proc. of the 9th

BB X K F|B F|/kK HBEH | Design Based on CGT Korea Automatic
” # B |8 =K Approach Control Conference,
pp189-194

Adaptive control systems based upon the command generator tracker (CGT)
approach have attracted considerable interest because of the simple structure
| of its adaptive controller. Some attempts to such improve the adaptive
control algorithm, for the sake of the application to broader class of plants,
are made. Recently, Su and Sobel (1992) proposed that those schemes can be
treated by an unified theory using a metasystem representation with some types
2 of supplementary dynamics. However, in their method, it is difficult to find
the dynamic compensator, which is proper and output feedback stabilizable, for
the uncertain plant. This paper proposed a new design method of such supple-
mentary dynamics and some parameters of adaptive control system for linear
time invariant SISO plants. The method gives a concrete and systematic design
method using only a few knowledge of the plant.
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Recently, simple adaptive control (SAC) method has gradually received
attention for its simple adaptive control algorithm from the practical
application viewpoint. Unfortunately, the method can only be applicable to the
plant having the so-called ASPR characteristics. To 1mgrove the situation, the
introduction of parallel feed forward compensator (PFC) has been proposed by
several - researchers, so that we can apply SAC to broader class of plants so
far as the plant is output feedback stabilizable or minimum phase. However,
such addition of PFC often causes the offset in the steady state. In this
paper, a practical PFC de81%n method for improving the above-stated unpleasant
situations will be proposed. As a result, offset of the outgut corresponding
to step type reference model input is completely removed. The effect of this
methed is  confirmed through experimental results, by applying to a electro-
mechanical servo system.

B T K 4 & 2 BTH. RiTaa (R
TR BE)

A Kk | B F| /KK HREE | An Adaptive Controller | Proc. of Asia-
” # 2| %5H =LK |Design for A Flexible | Pacific Vibration
” RERE | F4£H B | One-link Arm Conference ' 93,

BIHEI¥R | B F|RE x| Yol.3, ppl131-1136

This paper deals with the control problems of flexible arms. Most of the
previously proposed control method for the control of flexible arms have been
based on PID and optimal control theory. Here we consider the position control
of a flexible one-link arm applying the adaptive control strategy, especially
the simple adaptive control (SAC) method. In spite of its simple adaptive
controller structure, SAC has a sort of robustness with respect to dis-
turbances, parasitics and nonlinearities. The SAC system for a flexible one
link arm can be rtealized by introducing a first order precompensator and by
using a modified (normalized) parameter adjusting law.
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Interpolation

The tools of linear analysis are quite well developed, while those able to deal
with nonlinear phenomena have been feeble and few. So one wishes to have lin-
earizing techniques of nonlinear systems so that the linear theories or tools can
be applied. In this paper we develop a numerical computer method of the formal
linearization for nonlinear systems. A linearizing function consists of a sequence of
the Chebyshev polynomials and nonlinear terms are approximated by the Cheby-
shev interpolation. With the aid of computers, we easily carry out the numerical
computation of transformation from a nonlinear system to a formal linear system.

As an application , a nonlinear filter is also synthesized.

FOE BE | K & 55 % EFH. Biftess (B
TER. BE)
Suboptimal Feedback '
N wm |=m . Contrf)l La.w.T..Tsed a  NOLTAS
WHTISER | sep |p —g| Cunction Uniting f,n;;' S egss
HINEH IE | Bk 5 Picewise Linear . Uos.j;pyi-ggg- o
FINTEAZ %= |98 ®mm Controllers and its SAL .
Application to
Power System

The purpose of this paper is to design a new feedback control law to improve
the transient stability of power systems. That is, the controller is easily applicable
#% | to practical systems with high nonlinearity. A domain of the dynamics is divided
into some subdomains considering the nonlinearity and magnitude limits. On each
subdomain, the given nonlinear dynamic equation is linearized so that the optimal
control theory can be applied. The resulting linear controllers are united into a
single feedback controller by the uniting function introduced in this paper. Digital

computer simulations show that this controller improves the transient stability of

power systems remarkably even in considerably larger oscillations.
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Tagy |WEBYIAAR M| Learning Technical and Hypermedia
(B) BEA = e English Using Proceedings of |
mEsE |EE 5 IR 5#&9? Hypermedia ED-MEDIA 94-
1994.6

We produced and worked out the courseware for
Japanese college students to practice short-
term, quick English of specilized words using
#E Hypermedia. In this paper, we describe concept,
design, implementation of our educational
hypermedia system.

=
B K % =l % éf_f%ﬁ\ BiresEs (B
TR, BFE)
Proceedings of
Fuzzy Math ) The 3rd
’ Z thematic .
WE TR ERE S Mfdi for DZcisiclyna International
— i R BB % &g R 9T  Making Probl Conference on
i ng Problem on Fuzzy Lo
B | TR E)j F|BE TE Class Room Formation zzy LOgIC,
. Neural Nets
and Soft 1
computing,1994.8 ‘\

When students have competing preferences for classes and each class has a fixed capac-

#% |ity, we consider the method for placing the students into the classes.

It is impossible to obtain a optimal solution which satisfies three requirements, “max-
imization of total satisfaction of students”, “capacity of each class” and “priorities to
students with good academic records”, at the same time.
= By introducing fuzzy sets for both the satisfaction and the capacity, and “assignment
boundary” for the priorities, we propose fuzzy mathematical model which the trade-off
among these three requirements can be determined with certain flexibility.
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BFIER | W% | TH #5% | Scattering of Proc. the XXI-th
BEAR KF | % | i#k® | Electromagnetic Waves Far-Eastern
by Scatterers Composed Mathematical
of Conducting Strips School-Seminar,
(1994-8)

Nakhodka, Russia

Two dimensional scattering of electromagnetic waves by the
scatterers composed of conducting strips is analyzed by means of
the Wiener-Hopf technique together with the formulation using the
partition of the scatterers. By using of the concept of the mutual
field on the fictitious boundary of the sub-region, the simultaneous
Wiener-Hopf equations are obtained, and the numerical solution of
scattering by some strip gratings are demonstrated.

BB Bk K % o BEH. BITEE
(FATEH. B
BFLFER | BEd% | TH @K | Scattering of Proc. Mathematical
R KZE|# ¥ | e & |Electromagnetic Waves Methods in
by Scatterers Composed Electromagnetic
of Conducting Strips Theory, pp. 388-399
(1994-9),
Kharkov, Ukraine

Two dimensional scattering of electromagnetic waves by the
scatterers composed.of conducting strips is analyzed by means of
the Wiener-Hopf technique together with the formulation using the
partition of the scatterers. By using of the concept of the mutual
field on the fictitious boundary of the sub-region, the simultaneous
Wiener-Hopf equations are obtained, and the numerical solution of
scattering by some scatterers are demonstrated.
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A Numerical Computing
Method of a Formal Proc. of NOLTA 94
Linearization of Nonlinear pp.311-314

Systems by the Chebyshev ERE 1994, 10
Interpolation and Its
Applications

Most of systems are nonlinear which usually are described by a system of non-
linear ordinary differential equations. It is not easy to find and implement the
optimal estimation and control directly because of their nonlinearity. To apply
the linear theories we need linearizing techniques. We have developed a formal
linearization by means of the Chebyshev interpolation. A linearizing function
consists of a sequence of the Chebyshev polynomials and the nonlinear terms are
approximated by the Chebyshev interpolation. Numerical experiments show that
accuracy of the method is improved as the order of the polynomials increases. As

applications; we also synthesize a nonlinear filter and a nonlinear observer.
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B S| BEd% | KH —ER | High-Efficiency Electronics and
RER KRE | Bi¥Ed% | EH —3 | Control Method of Communications in
AR KRE\#H | HE E% | Switched-Capacitor AC-DC | Japan, Part 2:
BE SE | ® E| LEF X5 | Converter Electronics, Secripta
Technica Inc, pp. 94~
105(1994-4)
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K& | BEdS | 54K SF| A Novel Implementation | Proc. 1994 IEEE Int.
EE | K | L% X5 | of Fuzzy Logic Conference on Fazzy
Controller Using New Systems(1994-6)

Meet Operation

'The authors have proposed a simple fuzzy logic hardware controller, in
which the weighted average operation can be simplified to the weighted
sum operation by introducing a new meet operation. However,the charac-
teristics of the edges of the fuzzy membership functions in the controller
vary with temperature and processing variations. In this paper, to over-
come this limitation, we propose two bias circuits and a variable current
mirror. The circuits can improve the characteristics of the controller not to
be influence on temperature and processing variations without sacrificing
the circuit simplicity. The high performance of the improved hardware con-
troller, for example 200ms total delay time, 1.0% maximum operation error,

3.0V low supply voltage and 150 W low power dissipation per one rule, was
confirmed by SPICE simulation.

e £1 st
Bt B B K & B & %TEE: %ﬁaw_@m
GFITER . B
BEAR KEFE| K¥E| 4%k #LE | Implementation of a Proc. 1994 IEEE Int.
BER K% BBIS | 54K SF| Parallel Algorithm in Conference on Neural
B =585 |K K| L% X5 |Boltznan Machine Netwarks, pp. 3956
R RE\|\#H 8B |#HE &F 3960(1994-6)

This paper describes a implementation of a parallel algorithm in the Boltzmam} Machine (BM). The
implementation is the network of the two layers of managementers and the multiple groups of neurons.
The features of the network are large scale parallel processing using a number of the simple single bit
ALUs and effective expansion realized by multiple chips connected simple bus lines.»
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BEAR KE | K¥KE | %k HJE | An Approch of Sequential | Proc. 1994 IEEE Int.
HEA K| BEEZ | th4AK SF| -like Parallel Algorithm| Symp. on Circits and
T SE|® E| ¥ X5 | in Beltzmann Machine | Systems, pp.439-442
AR R¥F|\#H B|\HLE 5F (1994-5)
The efficient implementation of nerual network is key task to look for a
high speed algorithm. In this paper, we address the problem of optimizing
the sequential and parallel algorithms for the Boltzmann Machine (BM).
i We present a novel parallel algorithm similar to the sequenrial one in the
operational results and suitable to the parallel hardware implementation
for the BM. Since the algorithm performance depends on the probability of
accepted state transition in the annealing process, we incresase the rate of
= the state change to enhance this probability. In addition, we give the math-
ematical function about the rate of the state change, provide experimental
data on a well-known optimization problem TSP to have a verification of
the function and to show that the proposed algorithm obtains much more
speedup in comparision with the traditional algorithm.
R i K % B % ?é‘% 1, FiTeE4
FEH . )
BE S5 | R K| EF XF | Soft-Switching Type Proceedings of 1994
HEA K¥|# | H#L &% | Lightening Circuit for | Symposium on Power
T =% | Bd% | KEH —BF | EL Lamps Electronics Circuit
A R¥ | MR FH —% (SPEC94), pp. 75-18
(1994-6)
ELS Vv7EBORODOVI PR 9 F v T7470S CHERICOWTRNT
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BeA A3t | BREGS | 54K SF| 7.5 MFLIPS Fuzzy Micro- | IEICE Transaction on

T =2 | %K E| LT X5 | processor Using SIMD and | Electronics, Vol.ETT

Logic—in-Memory
Structure

-C, No.17, pp. 1075~
1082(1994-T)

A fuzzy microprocessor is developed using 1.2
um CMOS process. The inference scheme for the if-then fuzzy
rules consists of three main steps i.e. if-part process, then-part
process and defuzzification. In order to realize very high-speed
inference and moderate programmability, we introduce three-
type different structures i.e. SIMD, logic-in-memory and Wallace
tree structures which are suitable for the three main steps. The
inference speed including defuzzification is 7.5 MFLIPS which is
12.9 times higher than the previous VLSI implementation, and it
can carry out many rules (960 rules) and many input and output
variables (16 variables).
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ASIC Implementation

of Boltmann Machine
Processor Using Field
Programmable Gate Array

Proc. 1994 Joint
Technical Conference
on Circuit/Systenms,
Computers and Commu-

nications, pp.1097-
1101(1994-7)

This paper describes a hardware implementation of
B()lt'/mann Machine Processor (BMP) with Field Pro-
grammable Gate Array (F FPGA). The processor has SIMD
(?uxkh*lnstlu(tn)n Multiple Data stream) type parallel ar-
chiteeture and has a number of the single-bit processing
elements (PEs). The BMP is designed by schematic edi-
tor and its performance is confirmed by CAD simulation.
Thultm'PEufBVPlsumﬂmmmnﬂlnthvﬁdydwnd
circuits in the (FPGA).
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HEA K| AR | ¥y ¥y ¥4 | A Capacitor-Error-Free | IEICE Trans. Funda-
AR KEFE ¥ & |FHLE &% SC Volltage Inverter mentals, Vol.ET77-A,
B SE | B K| ¥ XE|vith Zero Sensitivity to| pp. 1407-1408 (1994~
Element-Value Variations | 10)

A capacitor-error-free SC voltage inverter with zero sensitivity to element-value variations
is proposed. By virtue of the capacitor-error-free property, this SC voltage inverter is free
from the capacitor mismatch.

The performance of this SC voltage inverter has been

BE | confirmed from both the simulation and experiment.
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