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Fig. 2 MIR comb output for each wavelength
band.
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On November 22, 2024, 1 participated in “IMFEDK
2024” held at Jojukan, Fukakusa Campus, Ryukoku
University, at gave a presentation titled “Neuromorphic
System Operation Using Multiple Devices with Inte-

grated Memristor and Capacitor”.
1. INTRODUCTION

Artificial intelligence research has been active in re-
cent years. Especially, technology based on neural net-
works has been attracted attention. A neural network is
an information processing model based on the neural
circuits of the human brain. Neural networks are
formed by neurons and synapses. Neurons have the
function of holding signals which serve as information,
and synapses have the function of connecting neurons
and transmitting signals between them. Currently, most
research is conducted in software, and these problems
in software are parallel distributed processing, robust-
ness, and power consumption. In contrast, neural net-
works in hardware can overcome these problems in
software.

The goal of this research is to get performance close
to that of the human brain. We aim to realize a spiking
neuromorphic system, which is expected to consume
significantly less power, by mimicking a synaptic ele-
ment through the integration of memristors and capaci-
tors.

So far, the operation of membrane potentials for a

single serial pulse signal has been confirmed. In this

paper, we measure changes in the potential of the
neuromorphic system for multiple pulse signals to see
if the membrane potentials are similar to those of actual
synaptic elements in the brain. We then evaluated the
device integrating memristors and capacitors. Therefore,
we configured a circuit that uses two pulse signals and
compared it to a circuit that uses a single pulse signal.
Then, we see if there is a difference in the increase of
the membrane potential. From the results, we will
evaluate the thin-film device to see if it can be used as

a synaptic element in a neural network.

2. EXPERIMENTAL METHODS

A. Membrane potential measurement circuit

Fig. 1 realizes a sum-of-products circuit for serial
pulse signals. The potential of Out rises when an arbi-
trary pulse is applied from In. The rise in potential is
positively correlated with the conductance of the analog
memristor. Fig. 2 is a circuit that measures the opera-
tion of a thin-film device for multiple pulse signals.
This circuit confirms that the rise in potential can be

varied by applying two different pulses.

Analog Memristor C1 Ca

P iry

Diode

Fig. 1 Circuit with a single pulse

Analog Memristor C1

DL
AL

c2 Ca

v ¥

Out

Diode

Fig. 2 Circuits with multiple pulses



3. RESILT AND DISCUSSION

Fig. 3 shows the change in potential when the circuit
shown in Fig. 1 is used. It shows the pulse signal ap-
plied at regular intervals and the operation of the poten-
tial in response to the pulse signal. It was confirmed
that the potential increased in steps while the pulse sig-
nal was applied and was held while the signal was not

applied.

)

AU

0

ge (V)

\::U]l:l

25

15 175 20
Time (ms)

— pulse nenbrane potental

Fig. 3 Out potential under single pulse conditions

Fig. 4 shows the results of an experiment using the
circuit in Fig. 2. It shows alternately applied pulses
with time differences and the change in potential in re-
sponse to the pulses. Since the capacitors (C1 and C2)
are connected in parallel, the capacitance of the capaci-
tors in the entire circuit has increased. Therefore, the
maximum value of the potential has increased com-
pared to Fig. 1. Accompanying this, a stepwise increase
in the potential became clearly visible. This suggests
that a parallel-connected circuit allows for a variety of
potential increases. In addition, by changing the condi-
tions, variations can be added to the amount of increase
in potential. If this can be done, we believe that we

will be able to come closer to reproducing the actual

brain’s operation, which changes its operation accord-

ing to various signals.

8 ] q

Voltage(V)

0 25 5 5 10 125 15 175 20
Time (ms)

—pulse | e—lse 7 es— membrane potential

Fig. 4 Out potential under multiple pulse con-
ditions

4. CONCLUSION

This experiment confirmed the operation of the
neuromorphic system for serial pulse trains of memris-
tors and capacitors. Building on previous experiments
in which a single pulse was applied, we constructed a
method in which several different pulses were applied.
Compared to the single pulse application, the increase
in potential was larger, and the stepwise increase was
clearly visible. This method showed that thin-film de-
vices integrating memristors and capacitors can be used

more than ever as synaptic elements in neural networks.
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FA £ IMFEDK2024 12 T [Diode Characteristics of
Bilayer Ga-Sn-O Devices Fabricated by Mist CVD
Method| &\29 & 4 ML THREETVE L7
Abstract—Diode devices were fabricated by a fine-
channel mist CVD method in which GTO was divided
into two layers and the composition ratio of Ga : Sn in
the upper and lower layers was varied. As a result,
when the composition ratio of Ga:Snis 1:1and 1:2
the film is rich in SnO, and when the composition ratio
is 1 : 3 or higher, the film may be rich in SnO2. It was
thereby suggested that the unidirectional diode property
is exhibited when the lower Ga : Sn < upper Ga : Sn,
and the bidirectional diode property may be exhibited
when the lower Ga : Sn = upper Ga : Sn. By changing
the composition ratio, we succeeded in creating devices

with two different diode characteristics.
1. INTRODUCTION

Amorphous oxide semiconductors have been attract-
ing attention in recent years for their excellent proper-
ties such as high electron mobility and high light trans-
mittance. Among them, Ga-Sn-O has the advantage of
containing fewer rare metals than In-Ga-Zn-O. In addi-
tion, the mist CVD method is a non-vacuum process
and has the advantage of being able to form films in a
short time and at low cost. In this paper, GTO films
were fabricated by mist CVD method to fabricate diode
devices. If GTO diodes can be fabricated by mist CVD,

devices with a variety of excellent characteristics can

[l 2k S s 41

be fabricated at low cost. For example, applications to

transparent devices are expected.
2. EXPERIMENTAL METHOD

A schematic diagram of the diode device fabricated
in this study is shown in Fig. 1. A Ga-Sn-O (hereafter
GTO) thin film is deposited by mist CVD. A Ga : Sn
composition ratio is Ga: Sn=1:1~1 : 5, Two layers
of GTO films were formed using these solutions. The
composition of the upper GTO layer was fixed at Ga :
Sn=1: 3, whereas that of the lower layer was varied
from 1.1 to 1.5, and each layer was deposited for 10
minutes. A fine channel mist CVD system was used
with a carrier gas of 2 L/min, a dilution gas of 1 L/

min, and a deposition temperature of 350° C. A diagram

of the fine channel mist CVD system is shown in Fig.

2.
1
[Au [Au [ |
GTO(1:3) v

GTO(1:1~1:5)
Al ]
SiO.

Fig. 1 Schematic diagram of the diode device
Dilution gay

Carrler ‘ll\f

—

Ultrasonie Generator

Fig. 2 Diagram of fine channel mist CVD system

3. RESULTS AND DISCUSSION

The measured I-V characteristics for Ga : Sn compo-

sition ratios of 1: 1 and 1 : 2 are shown in Fig. 3 and
for 1:3,1:4,and 1:5 in Fig. 4. Its properties depend

on the composition and thickness of the underlying



layer and are classified as Type 1 and Type 2.
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Fig. 3 Measured I-V characteristics for Type 1
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Fig. 4 Measured 1-V characteristics for Type 2

Previous studies have reported that SnOx films pre-
pared by mist CVD consist of SnO and SnO,. Other
studies have reported that the ratio of Sn** to Sn*" can
be changed by changing the solution conditions when
ATO films are formed by mist CVD. In the present
study, the Ga : Sn ratio was changed, which may have
changed the ratio of SnO to SnO2 in the GTO films,
with the Ga : Sn composition ratios of 1 : 1 and 1 : 2
resulting in films with more SnO and those with a Ga :
Sn composition ratio of 1 : 3 or higher resulting in
films with more SnO,. The rationale for this is that in
previous studies of GTO films prepared by mist CVD,
SnO; crystals were seen as peaks in those with Ga : Sn
composition ratios of 1 :4 and 1:5. Typel Typel has
a composition ratio of Lower Ga : Sn < Upper Ga :
Sn. The I-V characteristics in Fig. 3 show that it has
unidirectional diode-like characteristics. It is not Schot-
tky because its properties are opposite to those of a
metal and semiconductor assumed to be Schottky. This

characteristic is presumably not due to the metal semi-

conductor junction but to the difference in the composi-
tion ratio of the upper and lower layers of GTO. Past
studies have reported that SnO is a p-type and SnO; is
an n-type semiconductor. From the previous discussion,
in typel, the lower layer is a p-type semiconductor, and
the upper layer is an n-type semiconductor. Therefore,
a pn junction is formed at the GTO film, and the bot-
tom electrode is forward biased by a positive voltage
and reverse biased by a negative voltage. This result is
consistent with IV measurements. Type2 Type2 has a
composition ratio of Lower Ga : Sn = Upper Ga : Sn.
The I-V characteristics in Figure 4 show that it has
bidirectional diode-like characteristics. From the previ-
ous discussion, the GTO film is an n-type semiconduc-
tor film. Unlike typel, it is a single film of n-type
semiconductor and has bidirectional diode-like charac-

teristics.
4. CONCULUSION

In this paper, diode devices with two layers of GTO
and varying Ga : Sn composition ratios of the upper
and lower layers were fabricated by a fine-channel mist
CVD method. As a result, SnO-rich films were ob-
tained for Ga : Sn composition ratios of 1 : 1 and 1 : 2,
and SiO2-rich films were obtained for ratios of 1 : 3 or
higher. As for sthe characteristics, lower Ga : Sn < up-
per Ga : Sn shows unidirectional diode characteristics,
and lower Ga : Sn = upper Ga : Sn may show bidirec-
tional diode characteristics. By changing the composi-
tion ratio, we succeeded in creating devices with two
different diode characteristics. Further development is

expected by increasing the combination of upper and

lower layers and the number of GTO layers.
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Dependence of the character-
istics of Ga-Sn-O oxide semi-
conductor transistors on film
thickness
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Introduction

Amorphous oxide semiconductors (AOS) are being
actively investigated as a new low-temperature, large-
area TFT device material. AOS has a large band gap
and is transparent in the visible light range. It also
functions as a semiconductor even when deposited at
room temperature and has the advantage of high field-
1GZO

achieves high mobility due to the role of indium in

effect mobility. The representative material,

forming electronic orbitals. However, indium is a rare
metal with limited reserves and production. To leverage
the advantages of a-IGZO and address these issues,
GTO has been proposed as an alternative. The most
distinctive feature of GTO is that the indium in IGZO
is replaced by tin, which has a similar electronic or-
bital. Therefore, it is a non-toxic AOS. In addition,
GTO has stronger oxygen bonding than 1GZO, which
inhibits oxygen desorption. Therefore, it is an oxide
semiconductor that has excellent stability, is non-toxic,
and solves the problem of stable supply because it is a
rare metal-free semiconductor. In this study, we evalu-
ated the -V characteristics of GTO TFT and investi-
gated the thickness dependence of GTO TFT transistor

characteristics.
Experimental

The structure of the fabricated GTO TFT is shown
below. A film was deposited on a Si wafer with a 150
nm thermal oxide layer using a GTO (Ga: Sn=1:3)
target. The substrate was heated to 150° C during depo-
sition. First, GTO was deposited on SiO2/Si substrates
using RF magnetron sputtering equipment. Detailed
deposition conditions for the GTO films are shown be-
low. In this experiment, the film thickness was varied
by adjusting the deposition time to check the film
thickness dependence. Then, Au electrodes were depos-
ited using a vacuum evaporation system for 5 minutes
and finally post-annealed at 350° C for 60 minutes. The
GTO TFT was evaluated using a semiconductor pa-

rameter analyzer.
Results and Discussion
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I1-V characteristics of GTO film

Fig. 1

The 1-V measurement results of the GTO TFTs are
shown in Fig. 1. The results show that the best proper-
ties were obtained when the deposition time was 2 and
3 minutes. A rise voltage of 2 minutes is desirable, but
the maximum mobility value was obtained at 3 min-
utes. This is thought to be related to the electron traps
present in the GTO film.
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Fig. 2 Summary of GTO TFT parameters

Fig. 2 shows each parameter of the GTO TFT cre-
ated in this study. Fig. 2 shows that as the deposition
time increases, starting from 1 minute, the mobility in-
creases and SS decreases, confirming the improvement
in TFT performance. However, when the deposition
time exceeds 3 minutes, the TFT performance gradually
degrades. This suggests that the performance of GTO
TFTs is optimal at a film thickness of 25 nm. In addi-
tion, the threshold voltage of the IGZO TFT decreased
with increasing film thickness, whereas the threshold
voltage of the GTO TFT increased with increasing film
thickness. This is thought to be the result of the differ-
ence in the dependence of IGZO and GTO on oxygen
vacancies. In the case of 1GZO, electrons are produced
by oxygen vacancies. The increase in film thickness in-
creases oxygen vacancies and carrier concentration,
which facilitates the formation of channels. As a result,
in the case of IGZO, the threshold value decreases as
the film thickness increases. On the other hand, GTO
tends to be less dependent on oxygen vacancies than
IGZO. This may be due to the difference in the mecha-

nism of carrier supply between In and Sn. Electronega-
tivity of In and Sn was checked to compare their bind-
ing strength to oxygen. Electronegativity was 1.78 for
In and 1.96 for Sn. The results show that In has a
weaker oxygen bonding strength than Sn, which makes
it easier for oxygen to be dislodged, resulting in more
oxygen vacancies. On the other hand, tin has a strong
bond with oxygen, making it difficult for oxygen va-
cancies to form. Therefore, it is thought that Sn, which
has fewer oxygen vacancies, is not as dependent on
oxygen vacancies as In. Therefore, as the film thickness
increases in GTO, gate control over the channel region
becomes weaker and the gate voltage effect decreases.
As a result, higher gate voltages are required to form a
channel, resulting in an increase in the threshold value
as the film thickness increases.

Conclusions

The best TFT characteristics were exhibited by de-
vices with a film thickness of 25 nm, with a high mo-
bility of 27.3 (cm*Vs). Threshold values also increased
with increasing film thickness. This study confirms that
GTO TFT performance is strongly dependent on film
thickness. This is believed to be because the perform-
ance varies significantly depending on the amount and

arrangement of electron traps in the GTO film.
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2. Introduction

[ Resistance change memory (ReRAM) based on
amorphous oxide semiconductors (AOS) has been at-
tracting attention in the development of resistance
change devices and neuromorphic systems because of
its superiority in terms of high charge mobility and low
power consumption. Neuromorphic devices require the
production of the same number of memory elements as

the human brain in large quantities and at low cost. ]
3. Experiential

[ To fabricate the ReRAM, the bottom electrode, Ti,
is first deposited on a glass substrate using the vacuum
evaporation method. the bottom electrode. The deposi-
tion time is 5 minutes. Next, to accurately and opti-
mally prepare a solution with a (1:1) ratio of gallium
acetylacetonate to tin acetylacetonate we first added (1)

3 g of hydrochloric acid, (2) tin acetylacetonate, (3)

gallium acetylacetonate, and (4) 40 ml of pure water
and allowed it to mature for one week. Two substrate
thicknesses, 0.5 mm and 0.7 mm, were used for com-
parison. The deposition conditions were as follows:
temperature 350° C, deposition time 20 minutes, carrier
gas is 1 [L/min] and dilution gas is 2 [L/min]. During
deposition, a portion of the top electrodes to be depos-
ited next was masked using a portion of the silicon
substrate with thermal oxide film so that it would not
overlap with the deposition of the GTO layer. Next, the
top electrode was fabricated by vacuum evaporation of

a Ti film with a deposition time of 5 minutes. |

Fig. 1 Stucture of ReRAM deposited with GTO
using mist CVD method

V1 NG TO

B The bottom electrode
I The top electrode

Fig. 2 Top view of the created ReRAM structure

4. Result and Discussion

The assumption is that devices with high switching
characteristics at low voltages have good switching
characteristics because they are energy efficient and are
rated as high performance. First, comparing substrates
(1) and (2) in Table 1, the switching ratio is higher
when the substrate thickness is 0.5 nm than when it is
0.7 nm. This is attributed to the uniformity of the tem-

perature distribution; thicker substrates conduct heat



more slowly, resulting in a temperature gradient and
non-uniform deposition. We believe that by using an
appropriate substrate thickness, adsorption of the pre-
cursor will proceed uniformly and high-quality thin
films will be easily obtained. Comparing the substrates
in (2) and (3) next, devices fabricated within one day
from the deposition of the bottom electrode, the first
step in device fabrication, to the deposition of the top
electrode, the final step, have higher switching ratios
than devices fabricated within one week. This is
thought to be due to degradation caused by oxidation
and contamination of the devices. Degradation of semi-
conductor devices due to material oxidation and other
factors adversely affects the electrical characteristics of
the device surface, resulting in changes in characteris-
tics over time. It is believed that early completion and
evaluation of devices will minimize degradation factors

and accurately determine their original performance. ]

1E+00
1E-02
1E-04
1E-06

1E-08

Current(A)

1E-10
1E-12

1E-14

-3 -2 2 3

\.-‘olt%ga(\-") :

Fig. 3 Results of I-V characteristics for each
experimental condition

Table 1 Table showing each device by experi-
mental condition

Each Device

Exparimental
Conditions

Substrate
thickness: 0.7 nm

DD DB

O

Substrate
thickness: 0.5 nm

Device Creation
Term: 1 week

Device Creation
Term: 1 day

Preparation of
solution:*1

0| |0 |0
O[0 0] 1@

0|0
Ol 0] [0

Preparation of
solution:*2

Switching ratio 2.52 | 5.25 | 10.4 | 12.3

-
o
L]

5. Conclusion

[In this study, ReRAM was fabricated by mist CVD
method using GTO film. The highest switching ratio
was obtained when (1) uniform temperature distribu-
tion, (2) prevention of device degradation due to oxida-
tion, and (3) appropriate precursor concentration and
uniformity were used, and it was confirmed that all of
these conditions (1) to (3) affect the switching ratio of
the GTO film. |
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On distribution shift in learning-based bug detectors.
Proceedings of the 39th International Conference on
Machine Learning, Vol.162 of Proceedings of Ma-chine
Learning Research, pp.8559-8580. PMLR, 17-23 Jul
2022.



£ 72 B AMIERESEEFM
EERICBMLT
W B

Mizuki TANAKA
BEFERAEHRE 48

1. EU®IC

FIF 2025 4E3 A 14 H 5 17 HIZH U CTHlfE S
7285 72 S H B P S B PNRES IS L,
[#EIR/ N T — = > 7 FM % F v 72 MoS; © CVD &
Bl VI EATRAY —REKET- 72

2. B

i

)

AR, 7772 v OMFELERICLT, BESE
FAHNVarF A K (TMDC) \ZBT A Hf5E0 % A
IZfTbhTwb, 7, TMDC OFEN)E - BT
FREIZX D 7L X TNV GfEe 0N - BT TN A
ANDOSHAPHFHEIN TS, TMDC D b LRIy
BWEDSZHALEY) 772 (MoS.) THY, ToD
INY FREEZERUCRAE LT LT 5 2 L s i
TBY, N7 MoS, iE, 13V DNV FFy v
TR FEOMBEERLEATH L.

T2 TR o AL S 72 R A K
62 L 72 MoOs it & 2 DGR & 9 2 R T 122
WG R D TV DA%, RIFZETIEL, MoO; % i
FEHRAR b — BRI 2 TRIRBIRIC S — = 7 L
TR I Z A L 72, MoS, D CVD & iS5
DWTHET 5.

3. EBAZE

74 7 X ¥ b EIZ MoO: K 5mg & O+, SiOJf
Si FAIZ A F NV~ A7 & BT MoO3 H L % 7575
L, #RNy —= 2 FEAGHER A ER L 72 6 V' —
YERFARNIZBWT, B % Zone 212, MoO3 D
HRR XS — = TG EAR % Zone 4~6 ICECTHE L 72
(Fig. 1 ). & 512, #IR 8y — =2 F R
W2 LC, SETE M Z TS L7z SioJfSi IR %=

ERQTEE L. Ar T AZREK T T SiofSi 2k %=
750C T 30min. THIFAZATH Z £I2 L D MoS; i
W% % hE L, ZOBOHEIE 20T /min. TIT W,
ERICBREHZ AT 72,

750°C
Zone 5

Zone 4 Zone 6

Fig. 1 Schematic diagram of a 6 Zone tube furnace

4. ERERIER

R L 72 MoS, DG BEMER IR & Kl IZIBiR S
NTWw5 MoS, DREE DIb#% L 72X % Fig. 2,
Fig. 3 127”7

250
200 4 ?
£
E"Iﬂl"
: s
%“’0 ° i ° @
a ® [ ]
FERENE N
9 i
]
0213?%% ‘n;ﬁs" (2] ;lE'ﬂ Dz.‘-IE TEe 0 qam
%g §§335§§?§ §§'g§§a 2385 wam
i ,sé?gﬁiﬁ%; §§§ﬁ‘&§ £:3
£33 "EZgSEBIRC s=5fed 523
HEEH FE AR F TR
gs3s gﬁ,gggs 53§§§§‘§ 58
3232 Sii3is silazierr if
PT osbsn) i igieg o
§3 5ed £if 32 @8 aj
g °§ ake 3y 3 E
5 = £ g 3
3 5 5
Fig. 2 Comparison with the particle size

MoS2 published in each paper

Sip £ OFER - 20cm| S S OFEEE - 30cm] Sip S OHEE - 40cm
Zone 4 Zone 5 Zone 6

WiRaE

Fig. 3 Optical microscope image MoS2



WM &Ry — = v TR IR 2 h
VTR L7z, MoS, DFLFE & B # 7> & o B
F4%% Fig. 4, Fig. 5 1R T

Fig. 4 & 0 W 2 & O FEE A 20, 30cm D IR 25
bRE GRS S 5 Z LAk

40
2 @ Average particle size .
30 ® Particle size

LK 200

(=]
w
L

Particle size[pm]
a B
@

-2
(=]
8

(1 X X ]

0 20 30 40 50
Distance from Sulphur [cm]

(2]
"

Fig. 4 Relationship between particle size of
MoS; and distance from sulfur

Fig. 5 & D it ¥ 2° & O FEHEAS 30cm DR i b K
ERKREERST L ENTE.

100
90 1 :
20 @ Average particle size g
® Particle size
'E‘ 70 4 ®  BREE
= 60 '
S ]
% w s
; 50 .
o 4
g Y ©
& 304 !
20 4 l L]
L ]
10 4
0 2 ®
0 20 30 40 50

Distance from Sulphur [cm]

Fig. 5 Relationship between particle size fo
MoS; and distance from sulfur

Fig. 6 & D WiKE 2> & O HEEAHS 30cm DR 5 H K
SRR EIEEST L Z LA TE .

100
90 .
|® Average particle size
80 1@ particle size
'E' 70 4 Average particle size [normal] ®
= Particle size[normal]
‘T 60 A
N
2 50
]
.:Eu 40 4 [ ] ® ®
o 30 - ®
20 - F
10 7 b4
0
0 20 30 40

Distance from Sulphur [cm]

Fig. 6 Comparative relationship between grain
size and distance from sulfur

Table 1  Comparative relationship between
grain size and distance from sulfur

|ShhsmEEst |SHSDEEEE (SHSDEESE

| 20cm ‘ 30cm 40cm
PIKE 2.2 2 7.8 4.3
BAKE 2.6 {8 14 & 5.1 f&

5. £&8

AY NI AT 2 L7236 0T 0 PIghifE, &
TEED OB L )V RELRENTE 2LV
5.

Eif:

KRR EATHICH 72D, THREHE 72 ILRf—4 12
LEYVEH#HVAZLET. 2L T, HEDHIRICBLWTTD
WL Twiz72&, ERLERET L Tz 72Wmes
ORI, I BB L BT ET.



BN R - B

VRER ko B - A
% 72 O RAYIBEEEETFi
Eﬁ/ﬁ%(u%’]u LT

o ol Z

Naoyuki NISHIZUKA
BRHMEERE 45

1. EU®IC

AL 202543 A 14 HA 5 17 HIZH ) TRIfES
N725 72 NS YA S BRFAMEEES IS L,
RIS L 2 &R 7 v T3 v N—=
3 VLR OREEREM ] & v O EH TRA S -5k
72??0 7z.

A=
2. B=

Sefilft L TR IRE T2 2 L THER Y A VA

RS AT A, F 72, Up-Conversion (UC)
FHOGR LI RER G AR RO TER S 5 H#OU T
BHhH. ITNFTTHMEI UCHAEERAVWL L
T, UM ESM E L EERELTCEL. R
W Cld e B LY (BEMED 12 Yb0s Tm,Os
ZIRINT A 2 & Tl & uC EE O T
Bar o2 ER Lz FRLAFEEZHWTa
v I— Ly RO NGOG % T L 72,

3. EEBAE

FRH B % MoOs, CaMoQs, TiOs, Bi.0s, TiO»/ZnO,
MoVO, (MoOy:NH.VO,) & L 7z, BR#F#} : Yb,0s:
TmO AL, ZOHEErAKTTYIORL .
KATIZBWT, BEBURE 800C _3h. THERL L 7-.
BER L7 KE AL TT Y DR L, MoOs:Yb*':
T AR ER L7

E3 L7238 0.1g % 0.lmM ® CR (2> IT— L
v F) B 3ml ICAN, EBHAERICHEM L &
P L 72 B Z SRR L — H — (980nm) % 1

h. B L7, 20, 13,200pm 30min. DT
BLTRERAT o 72, BT EER O _BTE AER R A
FIVIZ A, UV-vis i CEBRHEZIT o 72,

T, FR LA BWT XRD HllE % 1T o

4. KERIER

BERICE WIS NT Yy TN —=T a VKD
XRD MIEHE R % Fig. 1 12RT. $XTOWHERICE
WTEAEMEO Y — 271212, Yb,0s TmO; DY —
7 MERR S LT,

o ]

o & % Ti042Zn0:Yb¥Tm
| #| B | & TiO; :Yb*/Tm*

' &
[l ¢ 1 camoo,:vbrmm

[ ] a = L
L‘L.L‘_ by L MoQ, :Yb*Tm
40 50 [ 70 80 80

28 [deg]

Fig. 1 XRD measurement results
of Up-conversion powder

YRR 727 v Fa v N— a YR O PL ER
& % Fig. 2, Fig. 312 78 3. B K B B 12 MoOs,
CaMoO4, MoVO, = W73 TldF L oI E R

, E476nm (2 — 7 2 FERR L /2. F 72, BHEK

H?{ﬂr Bi,O; # W72 B ClIRB DL E R L,
WE 691nm IZ¥— 7 ZHEFR L 7-.
=
MoVO,:Yb* /Tm*
§
CaMoO, :Yb* /Tm*
B =N
— MO, Yb*/Tm?

450 460 am ano 490 500 510 520 30 540 50
Wavelength [nm]

Intensity [a.u.
-

870 680 690 700 710 720 730 740 750
Wavelength [nm]
Fig. 2 PL measurement results

of Up-conversion powder



PEELL 724K & MB B O 1R A 0 3% i 28
ERE R % Fig. 4 127 F. MB BT O i KRILH
664nm 127 H 3 % &, MoOy:Yb"" /T " 1E 11.7% O
FEWFEEIRL72. MoVO. YD /T’ 13:E 5 95.6%
RL7z

]

= Methylene Blue
IO YR T
TIOLENG TYbTm™

Transmittance [%]

¥ 8 8 88 3 B8 2

== CaMoQ, :Yb™Tm™
= MoD, YE"Tre™
= MoV, YB™ " Tm*

00 400 L) 00 To0 L =00 1000
Wavelength [nm)

Fig. 3 Transmittance measurement
results of Methylene Blue solution

W%Lt%kaRﬁﬂwﬂé§&®£ﬁ$M*

Fik % Fig. 512”9, 5K 400nm TZ# = % L
5 &, EE 400nm 12 B VT MoVO.: YL /Tm* &
EEEA459% & R L 72, MoOs:Yb* /Tm’ 1% 95.7%
DEBRERLTz.
N
i = e
g o
2 : —m,o,;\;x;i-m-r
B it
‘: A S — MO0, YT

Wavelength [nm]

Fig. 4 Transmittance measurement
results of congo red solution

MoOsYb*Tm*  CaMoO4Yb**/Tm

TiOzYb*/Tm®*

MoVO<Yb*/Tm*
Fig. 5 SEM images of Up-conversion powder

Bi2Os'Yb' ‘*!‘Tm"‘ TiO2/Zn0O:Yb**/Tm3*

PEBLL 727 v 7 a v N—3 3 VKR SEM %
% Fig. 6 I8 7.

R L7-7 v 7 a v =32 a VRO ER
K% Fig. 712 3. P AL BLO:xYD /Tm’ 2%
WAKERD, 2.13um & o 7. F72, MoVoeYb'™/
T 2Sf/he 720, 1.12um & o7z,

o THHE o BAHE o BOHE

Diameter [pum]

o
CaMoO, MoO; TiO, Bi,O; TiOJZnO MoVO,

Fig. 6 Diameter measurement re-
sults of Up-conversion powder

5. ¥&8

EM P E R F L D MoVO:Yb*/Tm** 1E CR &
i, MB B OMFIZBVTHERIHEBICER LT
LI, [REEOHEBICBWTEWEEBELESL 2
EMWMTELo72. L2L, MoVOYD /Tm* 1Z
CR BBIIBWTELT LI LR, EOREETH
BHENYE SN

B3

$ﬁ%%ﬁ5 IH7Y, TIGETE 7 AR — e
LEVEHWLET. FLTC, HIADMRIZBY
T LT s, WEai#Rz LT 2wzif
JeEOFME, EHTICHFLE L BT ET



KRimHIVRF I BESFREND
7 S VRDEER

W ok M m
Yuya FUJITOMO
BRHMEERE 45

1. EU®IC

AL, 2025FE3 A 4 H» S 17THIZ2T T, T
LI O R TEFLRY: BHF v > 2822 TH
fle & o7z, 5 72 MW B S SR FMHEE S
B, TEMINVKFLERESFEE~DT 3
VEORBIG] L) BB TR EEITo 72,

2. MARER

AR A ERMICRAE G LTRSS
H CHL#E AL B 43 T B (Self-Assembled Monolayers:
SAMs) &, 1) WH#E, 2) WK @FE S, 3) %
REALOBESHIC LY, RHizBHHRES W
H. AR TIE, BREEICHVAF I EEET D
R AR VR SAMs O /K H2fil £ Tz O FT-IR RAS
D% 4T - 72
3. EBRAE
ORI - Fab L, Si ZEAR B IS IRBUIN B B L
7o Al HRFER % UV B LIC X ) ALO, FE % TER L
72b D&z KIZ, CEA (-7 Vv EF T 5
V) RAKVER), CPA - IVEF T 7 =)V
ARVER) BENEN, TV IVEERE L TR
HEMEE L7, COWGEERIZHEM %, RIER
%% 2T (6h. ~24h.) BEL, ZOHIRFEL3
MIPEHd % 2 & TARIRIGY % B2 L7:.
QKR A HE  BAMKE 3uL B N L TiTo 72,
FT-IR RAS #ll %2 : MCT # ) %%, 1R 66 A 4 A
857, FHEIAI% 200 [Hl, Z3f#RE 2em 12 THIE L 72,

4. ERERFER

112 CEA @ FTIR-RAS I EfER ZR§. B

B R[] 6h. T K e fil /1 25 CEA 1349 60° 7R L
7z,

212 CPA O FTIRRAS Ml EfE R 2R T. &
B R[] 6h. T K% EE il fy A% CPA 1349 57° 7R L
7z.

WEH 3500~3800 [em'] CTEEMOWAEKEZIRT
WIEPHER CTE 72, BEDERTIZ, Kind® CHs
D SAMs (21X 2 NS D HEFE T E o 7z,
CAUIBUREEREDSRIENAAE L 72w, WKL
FHELBVWEEZOND.

—7, ALOJAl #EARIZIE, ZHoBAKEED OH
D B 12 OWAEKRPELET HEZEZONE. £D
7%, CEA & CPA I K ¥4 CH; ® SAMs & 13 2
RHBAKEEDNLEH DD LN Ghot. F2,
1250 [em™] 12 C-O #& A& DMHMEIRE) % /8§ W2
WATE/. $74bb, COOHEDHFEERLT
W5,

4000 3500 3000 2500 2000 1500 - 1000 500

Wavenumber [cm]

1 CEA O FT-IR RAS BITEHRER

=== =
|r H CPA_24NIAIL04 J
1
| ] H\
i i
| i ww
M | :
| |
] 1
ODPA_24hiAL i
! : o G oV WY
1 1 Y

I e
i

e

]
]
1
I
ALO, !
]
]

|
|
|
|
|
I
|
[
|

I
|
I
|
I
|
|
I
|
\

s

4000 3500 3000 2500 2000 1500 l 1000 500

Wavenumber [cm™']

2 CPA @ FT-IR RAS JAIFE#EE



312 CEA DK sl s, X412 CEA
fEE 12 PPD % FERE & -8 72 WS o> 7K B2 fik £ 0 52 4G R
L7z [X3,4 X0 CEA JE 1IZ PPD & % B
L7278, Ki#E A OZ L RS o 7z

=1
-3

g

A T =~ A thmin]
iy

al

o ",

[

Foi- -t
Ay
E A
o -y
e psEER

Contact angle[deg.]

F
|
b
|
I|
I|

a

3 12 16 18

9
Immersion time [min.]

3 CEA OKiEHEfARIERER

-
]
-]

-
™100
@ P 72— At 7= agieemn |
E T..]:;, Ty b
2 reggrrrr— rrp—— pa—
o &0
3l
Jwo—
=
=] —
O 2
0
15 18 21 24 27 30 33 36

Immersion time [min.]

4 CEABELEIZPPD 2B & ¥ -BBDKIE
EmMABERR

512 CPA DJKibE A RIER R, 612 CPA
JiE 112 PPD % F& I8 & & 72 5 0D AT 42 ok 1 0 o2 5
L7z 3,4 XD CPA JE 12 PPD B % jlt i
L7228, JKigHEmA OZLIZR S o 7.

g
g
i
I

g
Bz
52

Contact angle [deg.]
2

T

]
o
w

& ] 12 15 18
Immersion time [min.]

5 CPA MkiEimhmaBIERER

120
b
o 100
g e ourer-sm
2w Ey — —
] = d u =
gl - BT SONER S T— pommn
w
.‘6 — e .
@ 40
:
S 2
o

=
-
o

18 Fal 24 27 30 3 36
Immersion time [min.]

6 CPARLICPPD 2FEEB & B /-BBDKHE
B E A R

5 ¥&8

FT-IR RAS HISED#E R L V), C-0 OMIFEIREI O
WIEPHERTE, ALO: FEAIZ CEA, CPA BEAEIL
ENTWDE I EDHGHY, KA ORI, S K
i1Z COOH # % F#2 CEA, CPA I3k R L T
BY, FT-IR RAS HIE DR S b BN Z R T
WA S e,

Eif

SRIOFXRFEREATICHY, BY R THELXTHS
F LR —5dz, ILARBIREOLE 2, I
LAV, BiE Lo 2R EDME 2 b0 & 1 EEhe
72LE9.



5 72 EIL YRR S E TR

EERCBmMLT
o % i
Kuu NAKAMURA
BFFEAESE o
1. EU®IC

AL 2025 F3 A 14 HAH 17 HIZHIF T, HIL
A RZHHY v /S AT SN, 571 [
ISP BF SRR EANRER IS [RS8y —
=¥ 7 MoO; Bt FEAR % v 72 MoS, @ CVD A
EWHHHHTRAY —EF T 7.

de =2
2. B=

BAEMFH I N TV S ) T v KB EFRE Mi%
(LSD) DYEfEM EiE, FEI2T/51 AOMMLIZ X -
TEHIN TS, 5L 5MMMLEZERT 5720
WX, AR DN T T A F (Metal-Oxide-
Semiconductor Field-EffectTransistor: MOSFET) @ F
Y ANVBEEZEL S L2LEP DL L, ML
o XS SN\ 3 IRTTHE AR TSN
Bl IhTwa, i, BRzHBETRZZEERE
FA AN FAF (TMDC) 7% EDREIRYIEIZIE
H2EF > T, 12, BIRZwibe) 77>
(MoS,) #&LEREEY A AV a7+ A4 F (Tran-
sition Metal Dichalcogenides: TMDC) 1%, J& T J& &
DREPRMEE T TS, REFSARILIIEFFICREN
7o, BENTEEZRT. AR TIE, REEMRIC
HFECE L 72 fEAE ZEAR L2 B L 72 MoOs 5 i % fit
MBEETAHBEFEICERIL, Ihx#icL
MoS, @ CVD &M% Mat L7z, HF12, BeAs 2R b
D MoOs % HIRIZ/Sy —= > 7 L7tk & i L 72
CVD & K2 MET 5. FKOFETIT o7
WS, O CVD ARG ROV T H I THET 5.

3. EEBAE
9, Si ERERMMOBEE ZTo 72, BEiEHke

LT, SiOfSi#RAE 7 by, 25—, B
KON, ZIZEH 10min, BEREEF L. €0
%, UV %% lomin. 7o 72, WwIC, KPUINBEEE
I L o T D MoO, fitiG Fetl 2 1E5L L 72, &k}
&, %% — 11 (MoOs Z5 75 T F 42.4mm’, [E % 1
mm, FEFE lmm), /% — ¥ 21 (MoO 7% # Il i
50mm’, [ % 3mm, #% B f@2mm), /¥ % — 3¢
(MoO, 55 TiAE 225mm?, FA_E—FEE) o 3 Fi3HE
RAELL. HRNy —= v FHRRIER O i, 8
% TS ICHE L7 Sioy/Si ik x Eia, BIRE
WZEiE L7z (Fig 1 28). BIRF % Ar 7 A5 PA
T2 L, Bt # o 150C, 30min, # AR 750T, 30
min D ZE T CVD &M % 17 - 72 (Fig. 2 &
M), FHRIE 20C/min TV, BRI H ARG HNC
Lo THiRTF THAL 72, WS, SRR E R 5
Bd, ERIFZ A FAFHSTICL, Bids @ 150
T, 30min, £ % : 850, 30min @ JN 24 & f T
CVD B %E AT 72, F-iiid 20C/min TPV, Nk
BITHRGHIC L > TEiREF THAL 2. WS, G
HROMIENy —= v 7iE, Ny =22 LEEOH
ETIro 7.
MoO,

[_-_l-_l H

Si0,/Si substrate

9 ¥ @

Observation substrate

F—== = E—

Patterni Pattern3

Pattern2

Fig. 1 Radial patterning diagram

Zonel  Zone2 Zone3d Zoned Zone5 Zone

sl =Nl
Sulfur 2.5g|

150°C 750 , 850"C

(20°C/ min, 750°C_30min , 20°C/ min, B50°C_30min )

Fig. 2 The setup inside the tubular furnace

4. %%ﬁﬁ%%l (MOSz)

Fig. 31213, MoO; ® 757 MM & MoS, 23T &
N-MmEE OBRERT. /8% —21,2,3 D MoS,



D %A ETTH R L %9 0.055mm’, £ 0.095mm?, £
0.020mm* THo72. ¥ =Y 3D L HICHET A
7 &L T WIEREER E F 7 E, BT
5 MoO; DB IIRAKTH 4%, ER S N7z
MoS, D#EHEE T IR/NE TR o/z. Tz ens, it
MR DOFEAE MR & TR S N2 5 S FE 1 1 LB
A rnEEZLNDL, T, XY= 1BLUS
57— 2128 \T MoS: DS EFEA A L L Twb
DI, HEy —= e ER R 52 LT
e OBAFE DI L, B R IR LA
L2720 THD LHMS D, Fig. 4121, MoS:
DRIEH A XL DB ERT. /Xy —21,2,3
DE IR 3.9um, 9 3.5um, £ 3.2um TH
T/, 85— 13 ORAREIE, Fh
FENA 44um, K 48um, ) 4lum & o7z,

> 7z,

(X 1412 X 10°um?, F IR 1L 7.544um T H o 7.
— J7, WO, 2% 5mg O W, #& 1 F& 13 0.0141 X 10°
um?’, IR R 3.224um TdH o 72, WO, A% Smg
DOYAE LI LT, WO, 25 8mg DA 12 I3 B
K100 5, FEHRAENH23[BHEEL I
X, HERASRITFZ 572 MoO, Smg & WO, 8Smg D€
VHEEN KT 5 E05, WO, Smg TlItiE=
PARRELTW/2EEZHN5. Fig 6 12 WS, DRIE
A XZTEDEEBERT. TOTT 7056, WO,
73 8mg DA, EERIHE S L ML TWwa 2
EWGDB.

10"

9 ~ 43 100
— 8
o - 80, —
37 g
= $s
4 g ® 60 B
3 £3
8 - Ea
23 g2
- <=2
g2 L 2 * ® 20
=1

0

Pattem1 Pallen2 Pattern3

Fig. 3 Total surface area of Mos, and the
deposition area on the MoO;

x10°

1.4 @ 10
- 3 9 'E
E 1.2 8 2
5 6 3
90.8 5 @
B =]
EO.S 4 l—u
=04 . 3 e
5 2 =
2 0.2 1 £

4] - - 0

Smg 8mg

Fig. 5 Total surface area and average
particle size of WS,

2000

1800 |, 50 s *8mg

1600 40 e oo
5 1400 30 2
21200 . g o« 0| 200
_Emoo 10 r
a 800 . 0 g0 1 DA 88
S 600 10 15 20 25 30

400 e, .

200 | °, *,

0 L —eais2%ea%astanes
0 10 20 30 40 50

Fig. 6 Counts of crystals of WS, for each particle shape

Particle size [ um]

1000

900 |[* 30 « Pattemn1
P 800 :3 . « Pattern2

700
% P o 20 ..= _. » Pattern3
o 00 10 :o.lgl .
é 400 . 0 0 e, . 82 3089,
S 300 |, 10 15 20 25 30

200 -

100 | * *3e

o AT
0 10 20 30 40 50
Particle size [ pm ]

Fig. 4 Counts of crystals of MoS; for each
particle shape

5. EEERI (WS,)

FEERERT LD, WS, O BREI RO KNE %
LR EELNINT — 2 212BWT WS, ® CVD
B EAT 572, Fig. 5 I S 7z WS, OFRTHFE &
SEHRAEOBRERYT. WO, 28 8Smg DFF, ATH R

6. HBhHIC

Hr & U7 — < 12D AL R 5 R A3
DA EZRTHIENTE, L DT 477 =M
WEZITEL ASEREZLEERT TO—F
WA A Z & T, INFETICRWVERLD Y, Hf7E
WA EBLIERE Y F LA Fo, RO
REBEOILRAFI MmN S BT, BHOMREICLEH
B A TR ATV E 72V E WD Bundsig
IOFELA



[2025 £ 5 72 ERAYEES
BEFFNREER] [CBMULT

I % #h
Takumi KITASAKA
BTHWAERE 37

1. EU®IC

3H14H~17 HIZ, HEHEAREHF v /32
TITbNZSHWEFEZIIBML, RAS—t v
arE{To7.

2. MEARRE

21 MERLG=- B/

AR &1L, JBIHRE S B ICER LR T RUG &
I L, ZRPOEEFELAKICKIET 5 2 & TR
FEBESEIWETH D, T OIS %
CBRBIH R & WE YRR - T A
RO TBY, ZZRIEERR SICE SN, B
AW Y M EN TS, TiO, (E,=3.2eV) %
EORERDIMBEL, RIMROAZILL, WHE
L v, 20720, IR L ) RER O
Mgt Snga, ToasREe8E L vk LR
EAH L. AWFZE TG TR % R $
ZnGa;S:Mn (E,=0.8eV) A K% H VT, BEM
IEEZALIC X 2 Al UG O 5 % Ji 7z

22 EBRAE

Fig.ulX D znS & Gak MnSZZNZFNn1:2:
0.05 DENVITERA L. KATIZBWT, BEkiR
% 600, 700TC, 800C ® 4 TZEH L THEKL
L, ZnGaS:Mn &M EXER L7z, —EEE L
TWoH Rz FLERTHF: L 72 1ER L 72 ZnGaS.:
Mn #% 0.05g = Z 21 0.1mM ® MB (X F L ~
7NV—), CR(a>a—Lv F), BB (KXA<ILZ
T Y)W 3ml AN, BHERICEE L.
HH L EWARICTEDLE th, B LA 2o
#, 13,200rpm_10min. DS CE LD EEE T 72

FHEOBEREIR T — FNF 2R - FBESES IR 41

BT BER O BB AT 2 AL IVIZ AL, UV-vis
I w3

B CEBFREZIT 72

Fig. 1

Illustration of experimental procedure

23 ERER

PESL L 72 ZnGa,SeMn iR & 43 K & MB ¥ 1, CR
B, BB B DS EIR D ZNZN0E#I % Fig.
2~Fig. 4 1Z/R .

90
80
= 70
£
F 60
50
£/ wan
g 4 ZnGa;0,:Mn_B00"
£ 3 —— ZnGa,0,:Mn_T00°C
= ZnGa,0,;:Mn_B00°C
20 ZnGa,S,:Mn_B00*C
10 —— ZnGa,S;Mn_700°C
— ZnGa,;S,:Mn_B00"C
o

300 350 400 450 500 550 600 650 T00 750 800
Fig. 2 Transmittance "FEES0hent results of
MB solution

Fig. 212R L72 MB O R KBINEETH %
664nm IZTEH T 5 &, RO B EFE L, BERET
13 0.005% 5L, BERFAIE 0.018% TFREL 7.



=
2

— CRE®
ZnGaz0,:Mn_800°C
ZnGaz0,:Mn_T00C

—— ZnGa;0y Mn_800"C

Transmittance [%]

B g segg 38

ZnGa;S,:Mn_BO0'C
—— ZnGa;S:Mn_700°C

=
=1

—— ZnGa;S::Mn_600°C

300 400 500 600 700 800
Wavelength [nm]

Fig. 3 Transmittance measurement results of

CR solution

Fig. 3IC/R L2 CRBBMOBMARIEETH 5
498nm IZEE T 5 &, EGROEBEFE, BEET
1313.702% b5 L, BEpifzid 69.232% LA L7z

b -
,-/ ZnGay0,:Mn_800°C

/ ZnGa;0:Mn_T00°C

— ZnGa;O Mn_600"C

— m ZnGa,5,:Mn_B00°C

—— ZnGa;S Mn_T00C

Transmittance [%]
5 885828 3 8 8

-

e
|
|

—— ZnGa;S:Mn_800C

300 400 500 600 700 800
Wavelength [nm]

Fig. 4 Transmittance measurement results of

BB solution

Fig. 4 IZ/R L7z BB B O I KIRINE R TH %
450nm \[ZAE BT 5 L, EOROE I, BERCHT
13 75.184% b5 L, BERif2Id 75.324% LA L7z

X104

Intensity [a.u.]

Wavelength [nm]

Fig. 5 Graphs of ZnS, Ga, and MnS mixed
powder before and after firing

Fig. 5 1% ZnGa.S:MnS IRA# K DBERL AT & BERL

@ PhotoLuminesence (PL) DI EFE R TH 5. B
WHTE, ¥—2 BERRTE Lh oz BEBIE, W
£ 642nm OB OB —O VY — 7 2 MR T & 7.

100 r [ ]
o0 | [ ] L ]
80
= 70
8 e0
g 0
40
E 30
20
10 | ° =
° & 3
BBEH CRE & MBEB
458nm 497nm 664nm
Fig. 6 ZnGa,0..Mn MEBEO 7Oy rH

700°C_3 h.

600°C_3 h.

Fig. 7 ZnGa,0..Mn @ SEM E{&

3. ¥&B

FHBFREICLY, TNENOBERTEIHEL T
WLBERIRESRENH L EEZ LNL. FFIZ, MB
BROBBENEA LIS, FTHRLAZEZIALHE
N2 DD ZnGaSqMn DIREF R & AT ICH
WAt % & Bbis. BB B TIE, BERHET & BEpk
BTEVERRER L. S X ) R Es %5
fRLRT W ERFEI L2 F72, BERGHT & HEtE
TOWEDOEER A5 L, BEEHNI 1.229 120 LT
BEK 413 0.453g & 0.76g BE DS > T\WB T & x
MR L7z, UL, Ga ORElEA29C Th A 7208t
B IC Ga "RAL L7 L E 2 b, Fig. 5 OllE
FERLD, BERBEEMENKIG L, ZnGasS,:Mn 12
ZALL72Z 8128, BEBZROAR Y — 7 PHERTE
TmLEZOND.



5 72 [EIs YRR S E R

EERCBmMLT
B3 4]
Ryo MATSUBA
BTEMAESE oF
1. EU®IC

FAI%, 2024 4F 3 A 14 H~17 HICHEER RS
H¥ v 2782 TR S L7z, 2025 4E45 72 [l i
P RFEFAMEES] 2SN, 3H14HIZ
[9-C:Ns 45 K & Fl v 72 G PR e O A ZARSA 1] &
W) TF—RIZDOWVWTRAY —EEIT- 72,

2. MARER

e & b Otk M 2 & O BREE YY)
HaeMELZWH oM - BETL2MEZRF->TB
D, DRI T T, LarL, BRbTF
% >~ (Titanium dioxide: TiO,) 7 & D FE 3 O S fil fi
i, FRERPEETH Y, FRL ) RERON
MHG SNGEE, ToR3REFEL 2 ViiE
Bhb. LzhoT, KWFFETIE, AHRLEWEN
BT 5757 74 MikgEfbikFE (Graphitic
carbon nitride: g-CoN.) (235 H L7z, VEEASEHE TH
B, g-CN AR EDTHDOG TR % 7R
720 ThHsH. ZOBKREHNT, BN, BX
OSSR OB I 50 & 2 Al BOS DR 58 % 7

~7z.
3. EEFIE

FEEFNEZ Fig. LITRT. £9, AT 3 %2845
it 572012, 650C OS5 T TMBLE L 7-
%, FLERCTHFEL, g-CN A REZMERL 7. g-CN,
WAREERS B12H72- T, REFTIE, B
BRI 2SZ-E45h. 6h. @ 2 fliSH, RIS Eh
21175, 150, 300 [M1o> 3 fdi%H, &f 6 fiiHD g-CoN, ¥
K0lg #HE L. F/2, FEEEOTNETNELE
R & R Al B o0 e 7 2 6 FEEH D g-CaN. H 7K 0.2g

FHAELL. ZNEND g-CN, B K G 12 i %
MB (XF L ¥ 7)V—) @& 3ml (0.1mM) 2 A,
BHEMmeEA L, BH LR D LB UREL
60min. DG % 2N ZFNATo72. Z D%, 13,200
rpm_30min. DL EER TV, BRI Bz
MB RO FEAEEZHEH VISR L, &#E
Mg - 5l A 4T - 72,

Fig. 1

4. ERERIER

Illustration of experimental procedure

g-CN, 3 K 0.1g & A7 O 3% H % O I 5E 4%
B% Fig. 2, MK 029 # ANZEW O EBFEOH]
FERERE Fig. 318, AEETIE, MB BEOK
KWLM & % 664nm & L, TN % Fig. 2, Fig. 312
TR L7z, |ARIERICBWT, g-CN Frk
0.1g & AN7ZIER TIEM K 78.2%, g-CaNs #3 % 0.2
g% ANTZBEH TIERA8IS% &\ ) &S
itz F72, g-CN. KK 0.2g9, Hipi i 6h, #5
e[l % 300 Ml D FUEF & Bk &, INEVLBR IS [ % & <
WA % < § 5132 EFEBEDE & 5 BREDS
Rohi. ZofmE, ANMshERoEx R L
AR, AR OB ZE T ISR EN
7z.

=]
=

Transmittance (%)
28888388

e B

300 350 400 450 500 550 600 650 TOO 750 800
wavelength [nm]

Fig. 2 Transmittance of each MB solution
containing 0.1g of g-C:N. powders

— 100 —



100

——5h-75[]
——6h-T5[E
——5h-150[

6h-150[E
——5h-300[E
——6h-300[
—MBE#
300 350 400 450 500 550 600 650 700 750 800
wavelength [nm]

Transmittance [%]
o BEEEE3EE

Fig. 3 Transmittance of each MB solution con-
taining 0.2g of g-C:N, powders

T/, (ERL7- &KL EAE T HME (SEM)
TIKBIZE L, ZoRELIE L. BRI LI
KBlg % LR O NS % Fig. 4, TOWEE D
LICKEE 1LOoTOMEL, K 10ME Lo %
Ty b L7AERT Fig. 5 IIRT. 2D OFER,
5, WMHEEE LT 5IEEEBREBEN AL ER
&, BPEEBUIIL U TREDV NS BB ETH S
EFig.506EZONE. Lo T, REOMHE L
IR 2 LT g-C3N4 B KDL REASTH B3
LEBbNG.

Table 1 Particle size of g-C:N. and transmit-
tance results using 0.1g and 0.2g, respectively

FIZE[pm] EBR[%]
g-CsNy 0.1g 0.2g
5h-75[g] 12.107 57.711 81.91
5h-150[g] 9.698 63.11 84.79
5h-300[g] 8.187 75.75 86.59
6h-75[g] 15.151 69.22 83.46
6h-150[g] 10.322 74.97 89.49
6h-300[g] 7.423 78.23 81.65

SEM images of g-CsN.
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Fig. 5 Comparison of particle size of each g-C;
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Fig. 1 Experimental method
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Fig. 3 Cross-sectional schematic diagram of
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Fig. 4 Optical microscope images of MoS; films
deposited in each zone
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Fig. 5 Diameter distribution of MoS, samples
obtained by sulfurizing MoO; thin films at 750°C

Fig. 6 Comparison of the total area of MoS;
crystals formed by various MoO:; patterning
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L T 0.3M @ NaCl % 100ml il x 10 53 [H] # ¥, [
BOWEBEITV, AT v HEER Gt
EL7 &5, xS0 EOKEKREREL
THR ST VOB L DML, 7 Vil
ELTCOEY Y HEEFICHR L U&7
V).

BEEREIL, KEKICESAKMEEAEY Y24
40mg/L |27 % & 9 1253 H L 72 BB 500ml (Zh L
T, VX =T A7 =2z 8E 2TV, TOHD
LR O LB AEEAD S TATHE L 728 EIGET
FH L7z, BRSOV IR O SRR A 150
rpm T 2 43 [, #& & % 60rpm T 30 45 [ 4T -
72 WY A a— 2T D B HEIR L,
IS 2Bl OB 10g/L & L, #& AT 100mg
L2725 912, BERSMEZRmML 7.

BRI =

BRI C O FEEROTRRE B E — 5 5 C OB HE

Be AN C O EBR O TR B

23 EERER

B1lZ, YVORDRTERZZBETEVT—
AWM (E) LBaosiReRs. B 7
VIR & PR TRl 21T o 7278, 2 2 Tk
I 500ml (2 LCoOVIRINE 1ml, 30 53O (L%
DEROARE T LD, O — 255 R % 2ml
PLbEdmms 2 &, GEEEEZ 015 E (f248)
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WETEXLI NGt

10
08
QQB‘“HO/’///.—___—.
i P
o4
B I
02 |
00 e e
0 2 4 6
+)LO—2 NN (ml/500 ml)
M1 +w/0—XRBERORNE
(7L 1ml: 30 DikiEE)
24 EE

L a— A% RE L BB B L 7o
RERT L. B A ERERIEREOWE TH
D, FRIE K OYE R R IR AV S W
G, 7y ZEIVNSCTHREBELIZAWEZ RS
N5, Flbru— XL GFRWETHY I A4 R
FIVRIELETH LD, 70y 7 OFEIHEINT
HEIFEZONEWV., LoT, EhO—ADREMIC
I BENERoWwEIX, 7oy EOBKA (B
) I2Epdbne#Ez s, 22T, Iml DRINTE
EWEEDPMEDP LR ST LAz0R, 70y 7oK
(LIRS AT, Ll a— 2 HEASEE L LCH
WENWREEYD S, 7272, Era— 204 %K
EETHRINL A (B v ERER L), &
BEBIETET (F—Rs9), oty
O —2Q#fFE, ENERD AATTHKILL 2o
7270y 7 OBREAMRN 720, BEEEEDMET
L7z et b, (M2: A4 X =) 7272, HK
L TORPTEENFRL, H25WVITET LSS
ZREEE SR T2 L 0E25N50T, #ER
WIMZ L VAL L 2ot o700y 7 %5

s (BEE) TLE0EHL B 50 ReM
IEz6N5.
ST
Y 2>

7
* 0y
W

* x sy
o2 P La—2 e, 3 é *' ]
= A N ER

%rm(ﬂ_—z/d? '''''
2 EAO-ZOBEHOTES XY

25 &

L a =20y, BFSL 70y 7 oM
FALIRAEIZ X D, BERTUWETE LI ENTh-o
7z.

3. BhWIC

85 59 M H AKBREE =222 L ¢, FENICH
HBOWMRNELZZEH L TR 2 LoL &%, TH
WM Eh S HBARRREFAE, & 5ICH5E
WEOH 72BN oMY, BRBELRERE 2o
72, B UAOMGEE STV S MRZEOITESE &
BT HILEDNTE, HHOWMRDESF R—T 3 ¥
Ty TEMBEDSEII R 7.

WP IEEER A WE A TY, a2 ML T
RFEOHEZROFA L OZRL TE, USRS
T 5 OWIER EOREE B\ THYE ) NE BRI
FTREGIZRDT 720, ZoREZ 2k s Onf
FRFRIEN LIV EEZ D,

SEH

476 b (2018) BT Y Moringa oleifera OFEIZ & F 1
B EREEEMER AT O - R o Y. 52 [0 H ARk
TRES A SAESTRIAE, p3l

B4, WIS H, W HYEIE (2006) 244 FE Y Moringa
oleifera DRI & F N 2 BEEIG LR 55 O K LI~ DG
D720 ORGHL L 50, BREE L7078 3 S5 43 p605-
610
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BEXEFRE 92 BKE
Dt EEAERIEF S

X W 5 W
Tomoya TAKEDA
ISR{b®a—xELEiE 1 £

1. EU®IC

20254FE3 H 18 H225 20 Ho 3 HIE, HIEAR/N

SN H HREUR TR P &I F v /32 TH
sz [ERESE 2 kS AEttEEA
BRALFR] 2L, AT vV AROFLHRE
RV xHWZEIT A F—R— )b I )2 & ) 7ER
L7z SD-SiC/C/Fe = BMIEWH & L7z F 7 54 %
IN—=T LIV OFEMEZEE) | &) EHICTHES
RKETo 7.

2. BiE&

21 %8

D F LA EMOBBMEHNIZRES VS
NTW5ED, HENAE =D 372mAhg LRONS 72
B, LHHEREOREWEWEORFEI KD 5T
Wb, SLIZZDOEMOREFTHY, Lit A+~
DARANE LTEH LGS, ARICBWTHIZIE
Lil5Si4 D & 9 =ALEME LT 5. ZOHE, K
BILAEEIZE < 3579mANg L B E N TV 5,
Sild4fFICd RAKBEEREZEZ L, 1 7V
TEICHRER S L. — 77, WEHKLEHEELHT S
InSb Tl&, Li+ A4 >DA ¥ —HL—varic
£ 56% L) RWERRESREINLTVE. N
HESREIAREE |2 BT 2 UK A b R NHAET A b o
TR Li+ A+ OFRA & LTER LGE,
[ Ui o B-SiC O EFH LA = 1% 1336mAh/g & &T
BTEL, AT V=TT, EtrAEFHOR
WmER—NVEHWAEIAVFEF K=V I VT L
N, B AH AR & (stacking-sequence disordered:
SD) %/RT SiC/IC BREZMEHML, AmME LTV
FIAALFIN=T VOB EEEEZHRTE

7z, ARWRZE I, FERNRBLE O & b7 1 FHIC
B2 CAT VLV ABOERER— V% T SD-
SIC/C # A HL L7z, HaAAE X Y% < OFEASEIL
ENTteD, AT 2 L ABROBEBANDRA DR
BENz, INE)FILAF =TV OETE
YR L L THWERESRE) % 800 L 72/ R, KE
WHERBIEAT Y VABKROREAIZL VML 20T
WET 5.

22 EBRAE

HEh (G), Fe/G (33.3/66.7wt%) R % {GHH &
LT, £78i,C (G), AB% AT ¥ L ARDOELE
ER—NVEHWTCEIZANVF—R— )L I VLT %
Z & T Fe 4 % & & SD-SiC/C ( : SD-SiC+C+
Fe) MARXMER LIEWE L L THW. EWE, N
AV 5 —, BEREHIDS (85.0:7.5:7.5 TN 92:4: 4wt
%) &AL HITHREEL, ARKEEEE LT
FimLEE (FEFE 60sec, Miif 30sec, THINKY #) &
BHWHATY) —% Cu BEMBICHE L, HEGHE
(80C, 12hrs) ZATWVEMOIERHEZIT o7z FRL
7oEM A E B, oIS O Li 5% T
) F I AA Kk N— T R REEL L FEIE R % 1T

27z,

2.3 EEER

Fig. 1 1%, (a) Fe/ #f (Fe/G) #3 K, (b) 2 45
(G) OFEBMEMBTH 5. (a) 1F229mAh/g-(Fe+
G), (b) 1Z299mAlWg-(G+AB) DIEILE A E
BN Z2oR, KEWEONELS &L R
35 &, Fe/G W 0 R 5 1d 325mAh/g, Fe/G H @ Fe
13 37mAh/g DIEIEEEZ SO LFHRINS. Fe
X, AT Li+ A4 ks A e LTIER L
WEEZLENTWALDT, Fe & SEI % EORMT,
Job-sharing ) KA EE L -0 b Lt v, —F,
SD-SiC : C=40: 60wt% 2 BT A W i BA & 13,
EWEE AT v L ABOELECTIER L 72808850 %
GhRE, BT A RKEOERCIER L -8R0
*EFEHRWVWART, £ 21 628mAh/g-(SD-SiC+C
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+Fe) K U 492mAh/g-(SD-SiIC+C) & 7 - 72, Hi
%fi PRI D5 16% FEEEIGW IR AT 5 2

&Y, EWEBELOE SR S, L
+OWESILCDHRI ) 5 %5720, HELEED
WMLz E25N5. Fig 212547 VEOR
ERFERZIRLZ ATHIL (a) 852%, &RE X
(b) 88.8% DFmIRFERL IR S N7z,

g
2

[ (a) 229 mAhfg
-(Fe+G)

2B (b) 299 mAh/g
ol -(G+AB)

b

Voltage [V vs LVLi']
[ — | —_
in

S
=°

200 30{! 400
Speuf’c Capacity[mAh/g]

Fig. 1 Charge-discharge curves of (a) Fe: G=
33.3:66.7wt%, (b) G.

= 800

ﬁ E — Stainless vial
E 6oof Ohﬁh“*%"“*~o=-=-o___qo
by

F—: O\Oﬂ*o
£« 400(-

-¥]

1

= 200f

o=

2

fom] 1 L 1 L L

0 1 2 3 + 5 6
Cycle Number

Fig. 2 Charge-discharge curves of SD-SIiC: C=
40 : 60 wt%, (a) SD-SiC/C/Fe prepared by
Stainless vial and ball (b) SD-SiC/C prepared
by Si3N4 vial and ball.

3. BbHWIC

S OFRI BT HWFE5EFRICTHE 2 TRHR
7 F/MX%TM ZENTE 26T, BEED
it s arToREEREL, §~®ﬂﬁ%%
WMEMLT IR L F ok v a
YTIRARGOMEL IHN T A5 HORELH -
7278, REMRAICBRS D 2 EIFhA . RIOFESE
KTHOTHERLEZD, Bonlzdoidbwne®
25,

KRG HOFRFERETICHIZY, ERED
TR, AR TG R 72 725 2 K 2 e A,
FI e R SEBRGR AT, 4IRS NFEBRRRAN, KK
Bh#, KHIRFZEEOBRIE CELR L BT £,
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2T/ RmRF@SR=ER—I
ZHAVWCEIRIVF—IR=I
[CKDIERUTe SD-SIC/C &
BEMELIEUFOLAFVI\—-T
DFEIEZEEN

oo A
Kento NAKANISHI

RMER - 2ELRE 15
1. BU®IC

20254-3 18 H2*5 20 H o 3 H [, HITHR /I
EHMN D B HGUR TR NEHF v 273822 TH
eI [BXALFERE 2 MAkE] 12&mL, 14
b A FRRBER— VL EHWTEZ AL F—KR—
VIV X D ERLL 72 SD-SIC/C & BEfibt & L7z
FI DA F UN—TVOFRINELEE] v EH
TR 21T o 72,

2. BiE&

21 #E

VI AAF y ZREOEWE L LT, Hat
S 372mAh/g Tdh B BRI I D B m AR D
B OBBEPEAIITDONL TS, Silk, 0
RFFE LCTHIRESNTBY, ) F 7 21LHitETO
J&ak - WU &2 WIS % 72 O ORISR I 22 &1
Twa, —7, WNHHHMELAE TS Sh Tl
56% V) RWEIREPIE SN TE Y, FLUHE
HED B-SIC 12DV T b, HimLA & IT 1336mAh/g
LiERoAmM L) bE <, £ oEslE S
Twa, L, B-SiC I, PEIREFEZ Fo)5E
BAETIEZVOT, F /KT ORIEEEORE
MBVLEEZEZ 5NE. KIFFETIE, B-SiC & Mk
IR, NEEY A S 23H 2D TLIi+A 4 D
RAME L THIRFTE 2HBAHAIERE (Stacking-
sequence disordered: SD) % #F 2 SiC % & T % b
F=R— IV INWIZL YA L7 SD-SIC + / ki ¥F
REBEWRENED L) ITEWEEER L 22

TlL, SD-SIC/C DIREEEZ LT LICL LA
wmETA 7 VEEEIZE 2 ZRBIZOWTHRS, £
OFEF, F_TO SD-SIC 7%, Li+ A4 DK A b
ELTEHLTWADIFTE W EAURIEE L
7z

22 EBAHE

I (45um, 99.99%, mALEALFH) LT vF L
¥ 79 v 7 (AB, Li-100, 7> 7 X &H) 2 H
W, BIANNF R IV L Y #EFREEED
TR A AR ER! Sic (SD-SIC) 2/ L7z &
L7z SD-SiC |&, #E#5#] & dkiHl 2 E= L 85:7.5:
751075 K HIZRAL, HEBKICETL LTV,
BROVER 24T 572, BLHEBA N — 7 LV O/ER
(& £ 1 12 SD-SiC/C, I Li 9, IS M
LiFP¢/ (EC : DEC) = (50 : 50v0l%) % M\ 7. & &
{LAMEHEE LT, RFvvalunNs 28y b &
AW TR EREE T 72,

23 EEBRER

Fig. 11X (a) SD-SiC=100wt%, (b) SD-SiC: C
=50:50wt%, (c) MG-Graphite ® FCH7E Hi# CT &
%. (a) TO SD-SIiC THEFBHLEEDH 3.6% L2
Wik L TH 5T, BHEL SD-SIC DITL A LIE Li
TAFYDORAME L THREL o728 EZ b
%. SD-SiC D& % 3 % 720128 % C % 50
wt% % & A 72 (b) SD-SIiC:C=50:50wt% T I,
354mAh/g-(SiC+C) OB AEE * MR TE /2.
WIZFDWED SD-SIC D Li+ 4 Y DARA & LT
OB A T2 Fig. 1 () @ X912 100mA/g-C
T? MG-Graphite D T EA ® 1%, 529mAh/g & il
EE N7 SD-SIC: C=50:50wt% 2BV, 9
MG-Graphite 2SHE T 100% OFTEMEIFTbN S &
WET 5 &, b9 —J70D SD-SIC IZE ) IR S N5 i
BILA=L, HEHBME=ZD 153% (179mAh/g) &
At E N

BWE C % &L SD-SIC OBBMHENRED L ) ITE
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T B0EFRSE7-912, SD-SIC:C=10:90wt%

~90: 10wt% D 1 ¥4 7 )V H ® SD-SiC/C D& Lt
e (FEH) L SD-SIC/CH O Clxting b Eit
% B Tl % L 72 MG-Graphite ® % & (mAh/C-
fraction-g) (B#) & & 12 Fig. 2 1278 L7z, Fig. 2
2B MDY, SD-SIC ICEH D BTHNLERE
L7 A, SD-SIC 25, 10Wt%DIFIZ Li+ 1 4 > D&
100% EEtHE SN/

A N & LTHREIERIL,

s}

Fig. 1 TEM image of SD-SiC

0
=

[
th

(c) 529 mAh/g-C
(b) 354 mAh/g-(SiC+C)
(a) 48 mAh/g-SiC

Voltage (V vs Li/Li")
a5

0'00 100 200 300 400 500 600 700 800

Specific Capacity (mAh/g)
Fig. 2 Charge-discharge curve of (a) SD-SiC :
C=100 wt%, (b) SD-SiC:C=50:50 wt%, (c)
MG-Graphite.

700, 700

3 600 jsno

= ®
T 500 4500 £2
Z 400 J00 £3
o el
2 300 1300 ¢
o 82
2 200 Joo0 22
g 100 Jioo T
1]

010 20 30 40 50 60 70 80 90 10?}
SiC ratio (wt%)

Fig. 3 Specific capacity of (a) SD-SiC/C at 100
mA/g-SiC and (b) the capacity / C- fraction-g of
MG-graphite at current densities corresponded
for C in SD-SiC/C in each SiC composition.

24 %8

SD-SIiC Z i E & L, HEEMEL LTAB &2
7o, SD-SIC IZEELTCLEVLIOKRAMEL
TER Lo 7. 2 THE C % 40wt%in 2 72
SD-SiC : C =40 : 60wt% DMK % FrOIFWE O &,
MR R 516mAg & 72 Y, 704 2 ViR D
26lmAh/g DHLF R ZR L7, E2RMENE &
XPS DGR, #WF C % & SD-SiCiss DA B
AURIE S AL, SD-SiC =40 : 60wt % DML % £ i
B TIE, SD-SIC I[Z BT 2 HARILA R D 46.4% 75 Li
DERAMELTERT 5 LEHETE

3. BhWIC

SRIDOFEFEEOEMOBRZ, 72K SAD DI
NEZYWOTEARL, RETRVWESERDIL
7o, BHFEEROBCIE, HEL THEML T B3 A 2
RTEHLZENTEF L, FMERBEOEELEL
BEL, BDHIZEL T3 ) F 7 a4 4 BB
MPZF TR L, BRAFEEOMA RO H 2 L H
TEXFELZ

RRIZEFOFRBERETI ZHIZY, TLHITIC
LSEDLLTHEL O TE LR TIRE, TRETEVW 2K
Wi 2 ek, I AR SRR, 4IRS N FhkE
i, WEARHFARDE, HHMRZOREHEIEK, KW
e OEFRIZIE AL L BiF £ 9.
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2025 FETFHHRBELS
BEXRICBNLT

T I ©
Yuto HIGASHIHATA
HEEEE A 7 ¢ 7 I - 2ELRIE 1 F

1. EU®IC

20254E3 H 24 HA 5 28 HIZH T CHREH T K
FAZ TR S 72 2025 R E TR HGEE F AR A
FHWIBTDL [Va=T&FEERAY -ty v a ]
sl [EREEZHVZESo Y v v OviEE
OFGEEN LIZIT 72 N\b 2 ofad ] &v) & 4 b
WTRRY = 5K EITo 7z

2. MEAR

21 MiRE=-BW

WA, AR— M7+ VR EOWMEDERIZLY,
BABREIZBWT, W7 7YICLAFEr—v 3
YOFHEN TS, —FT, BN, R, K
RIFERRICBIT 2T Er—2 a vk, £ECIE
DEE L TV LM, MO ANED) R LA
T N OEEIEY WA T T OEH R EDOER
WD ERDPEA TR, CORBER FRT 572
HOFFEE LT, T 2 A7 BAE A E X
TANPRESINT VB, FECEEY, JEHzo
Tx Y REQERIZELY, BRBO) 7DD
D, HEEROTHEHIRKOSNT WD,

AR T, BUEMHEEICH V2 ERO 1oL L
T, JEHOY v VHEEZIREL, TOER LT
HiYE 3 5.

22 WERFE

FB A O WK FET 7 )V ResNet-50 [2] # )
HWONREEOT— %ty h TEHEBEE 2 S8, JE
OV Y UNVHEEERFTH. T EPD RV,
k-DEIREBGE 2T . T2, FRERICB VT,
ERIC A& E N5 & FREEEAMK T 3 5 REDs

FEFREN, B 7 I ADF UEEY T ANDSH
HEWORLEENH -7 (F1E) 720, (ERkT
FETIE, YOLOVS Z IWT AW 2 Ml L, B
BEREBEVORTIETAERELL. LarL, A
WEBRZELZWIRE L) D LETHEENEDL,
HEMEPR OGN, TNHOHKREDFEKR & LTI,
MNOHE LT =m0l & NYREo0I12 8
CEBOORLIZHEESHELZEEZ LN, B
THITIE, NPBRFEL 2 WA OREZ Mk TE
F, MATRLOGHD X H\2HEY 5 ADYEE Y
T A& 2 % BN SE A L7z,

K1 RFECH T2 EBRTI

23 REFE

Z 2T, RBIETIE, EgET— 5 0N EBLS
BEFTHRL, ZOMEBHLTA v L YT 1 v
TRHVDZ L THRR NIBEESTREIC Y,
KFEOREL R TED LHER T

BARM 2 T % LT IZ/R . YOLOVS C I {5
TS HOANY R L, ToOHEEE <A 7T
b, BHEALAOA VR VT4V TETIVEMA
L, YAZEREARL T4 T THIETA
WHES Vg E BT 5. Ko TERS
h7z57—%+t v T ResNet-50 # ¥ 5.

24 FEEB

T —% %t v F% LaMa & DeepFill v2 TA ¥~ A
YTAYTL, ENENOETNVTHER S NIZT —
% % JHV> T ResNet-50 % 58528 3 4.

LFEMGE TR S N5 &F 75V O FFREE S OHGE
REDFIGIEFERIZIMR, HFETIWVORMELAK Y 7T
DIGER QR FATE TEHIEIT 5.
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25 An~NAT 1 T6
ffHLZZ22004 R4 VT4 Y TETAVOHS
RO AT .
METNESTATHIP/NEVE AR A VA
TA Y TRERPELN, EEbFVASNE Lo
7o, —HT, RAIHPREVEWMETIVE ELMD
HiLo 7.

X2 5<Bf5l (DeepFill v2, LaMa)

26 R
F—EFHAIBIT 5 FBREE B ORRRERE 0O -39 IE 5
i, ERFFHELERTH IR SN o7, (B
2)

K2 RERETERSINBZETIVDIEREE (%)

MNBRERL| Y 2511 |  LaMa | DeppFill v2
N | 94.66 95.69 94.09 94.73
WeRbky |  83.72 85.17 88.69 85.53

—hT, REAATH B &, REFETEERD
7 I ADIE LHFES 7 ANDHEREC O ) 53k
Mahrz K3k Lal, HEs 7 ADHREY
T AN HE R B REIIRR L 2o 7202 R,

(%34, £4k) LaMaDF— % v b2 L
7ZEEBORRTIE, BEVRT WY I ADPFET S
ETNPLER SN (R4H)

3 DeepFill v2 ®EETTS

oo Moiri bor Fokd &

Comuion Matr for Fose 1

Conhunion Matris for Fubd 3

£ & ¥ ¥ 8 u

27 F&E®

REFEICLZEEDR AR N LD o727
O, \WZE 080082 s 50E S5 L
EZb.

—HT, EFEICLY, B0V I AOF U
EY T ANOFHEMEC DR OWAHE SN
L L, B2 7 AHDNEES 7 AN MHEZ 5L
L o702z, LaMa DT —4% v b &
L7228 OfER T, BHEVRT WY I AN
Y 5HETNVIPER SN,

3. BhWIC

90 DARA Y —FEETHMRFED Ik 4 % i
RREME W25 F Lo

%I, AROREEZITHIZHIY, TIRELTH
WIEEREIE, RO, EREAETHC S A%
FEOBMICEHP L LIFET
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EFRHREEFR #HEXD

Ja1ZT7 8&BERAY—tEvIay
[CE&MuLT

o oM fE
Shinsaku TAKEUCHI

FHEEIEHA T« TRIE 4 F
1. EU®IC

2025 4F3 A 24 HH 5 28 HIZH U TH AT K
FHEHAF v SRS CTHfES N, BFIEHGEE
FEOMAERZIIBIT L ISSFEFIAW [P 2 =T &
RS —vyav] e, [ERPBE
CEBHOF YY) 7L—Yayilyrrsyr—vary
AT LADOWME ] £\v) ¥ A4 FIVTRAY —5EREZAT

o7z,

2. BRAR

21 HWRE=R - B

B, BNTOFETY =Y a vy Y AT AOFEN
HeREINTHWE 20—, 4HES O PDR
EENOFRNRIE Z 708G e 5. =
OFFERT 74NV EHIY Yy Ty F 712
LB HEEMIE2AT O 25, W22 12> T PDR
(Pedestrian Dead Reckoning) O ZFHEENKE (&
DALDKELC o TLE D). SEBTWIRICIIHE A H
5y 7 LUET I L TR ALEOHIIE 217 ) HEEDS
BB, MO THHT 2 RN TIEREZ A #E % 408 L
TV TTHLIEDNE L VWEVSTZREEDTD S,
ZFITRIIZETIXZ O L) B T 5 B
ELT, WiEmibic k2 HEC R v T L - a vH
FEF =Y a VAT LOME ET AL E LI, 1
MRS IR 70 & COME 2 385 L 7o iR ol
tgRER ERE L. (K1)

RECRAE
M1 REFEORN

22 VAT LBE

R CIRET HFEr—va v VAT 41E, B
R OR L AL EEE A B LT, - F OB M %
HEIfTHFx U 7L—Yary (WHE) A28 %HM
ELTWD, FRICHWESLBREY O L) REEET
&, ZHNICEZHED T Y =2 (=ERY) 7%
ETHIENEL, TNSRIEHT A2 & T EH
TEOHMS L L THIES L Z ENURETHD L%
272 BARYOBE B L R EHREE I Android
Kx W, 77— 3 & Android Studio (2 &
STHFE L. 77)I2IE, FHEZEBEAOWHE
BHET NV EMAAATBY, A= T+ DN
AT TSN EGEE b L2, WRET) T VS
{ DZET VIR A FATT LML o TwD.
KB E 7V 121, YOLOV8 78§ i 9 % coco
T =%y N THEAEY SN “yolovslpt' %R
AL, BELWHEEDONS VA EERLTT 74
VFa—Z a7, 512, Android JiK L
TON TV A MG r ERT 572010, RETIV
% TensorFlow Lite JEFUIZZEM L CHAAA TV S,
RKYAT LTI, KLEHEDSH OO [RRY
DF—=FR=A] BLO [WiEEBET V] 277
JIZEGFKLTBE, 21—V ixEhonr—4%2d L
WCERMEHRZRE CE L& ERoTw D (K
2). &P, T—FN—A|21F SQLite FHHL TH
D, BRYOS A Mv, fBH, HPISC #MixnE,
BLOTNVEERDSEEND. UL, 22—
SRR ORI & RS, 20 RRYICET 52
TR RIS CTE 2 X127k 5.
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. OBETRYPDOF—2~—2R
( @PiERHET L
[ o

EEE a—¥
2 SEEESI-HIZRETZIDHD

v

23 FEBR
RELEOHFHAMEBGRET 5720, BETFETH S
o EBFY )T L= a v ORBKEREZIT
o7z, WEEREIL 8 AT, MEEMATIIRA RS 7 S8
1B CTH o7z, 7o r— MDY 2B 720, #iER

FHDH B 4AZLIIIORGFFHROREFLEOIE TR
H BYD4B123Q—-ODETHHALTL 65
7.

BlEth, DF O 4HHIZOWT, 5 EREEMT©7
Y= NERE LT
A) Fv)T7TL— gy FHEIEKGTLD.

B) (LEDIEMEICR 72L& L F 320

C) ¥v)7L—YaryOmEEIEd cLizn.
D) Vg ELF LA,

Mat TR, FHEBZOWTTHREZH VT
BREAEOBREZ T2 72,

X3 XERIRIE & FBRPIREMIF

24 R -ER

T o= NORER,S, HEE (A) EFVRT

& (D) IZBVT, REFEPBETE (¥ v TF
) ICHNRTHEZIZENL TV S Z EPRATIIIR S
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