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One Twenty-Five Thousandth of the Responsibility
to Save the Earth
M#HE - MITIRE

—Thoughts From the Tokyo 2020 Olympics/Paralympics (I RAZAZE)

Al £
Takashi Ishikawa
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What Is Carbon Neutrality?
Internal and External Trends and Expectations of TOYODA GOSEI

Kimio Yamaka
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(HFr) ETIP-WIND, Wind-Europe “Getting fit for 55 and
set for 2050” (2021/6)
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2010 2020 2030 2040 2050
(3¥)NZE :Net Zero Emission
m Oil Hydrogen based Wind
Unabated natural gas Nuclear m Solar PV

Other renewables
W Hydropower

B Unabated coal
B Fossil fuels with CCUS

(HFT) IEA “Net Zero by 2050” (2021/5)
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Abstract

In recent years, the goal of achieving carbon neutrality by 2050 has accelerated the development of
low-CO2 materials and the improvement of manufacturing methods. The establishment of a method
to facilitate the changeover to mass production is also needed, as is the ability to handle various risks
such as material supply uncertainty due to natural disasters and changes in legal trends.

However, the situation is complicated by the fact that the equipment and setting conditions for the
vulcanization process vary from location to location, and the vulcanization process condition settings
currently rely on the intuition and skills of experienced workers. As a result, production preparation
troubles and re-do work occur frequently at overseas locations with limited experience.

In this study, we improved the prediction method for rubber vulcanization in order to accelerate
the optimization of vulcanization condition settings. This prediction method can calculate and set the
vulcanization conditions required in each process. We have verified our technology in order to reduce
the worker-hours required for production preparation trials and prevent the occurrence of
vulcanization defects. Here we report on the establishment of this prediction method.
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Abstract

The earth we live in is exposed to changes that bring environmental deterioration year by year. It
can be said that a factors in this is the cost of obtaining “abundance,” such as the necessities of life
and transportation as we seek more affluence, comfort, convenience and safety. In response to these
environmental changes, government-led efforts are underway in each country to reduce greenhouse
gas emissions with the goal of being carbon-neutral. We designers do not simply replace existing
materials with environmentally friendly materials, but take advantage of the new materials and
construction methods created through development processes to deliver designs and functions as new
value to our customers. This article describes the efforts of design in these fields.
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Abstract

Countries around the world have been accelerating their transition towards carbon neutrality, and
companies have been increasing their efforts to achieve it. Since the time it was founded in 1949,
Toyoda Gosei has been committed to environmental protection and resource conservation through its
business activities, incorporating “Conservation of global environment and resources’ into its
Management Philosophy of “Boundless Creativity and Social Contribution.” Toyoda Gosei's efforts to

achieve carbon neutrality by 2050 are introduced in this report.
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Abstract

In aiming for carbon neutrality, it is essential to reduce the amounts of materials used by reducing
the weight and changing the shape of products and making good use of COz-saving materials, such as
recycled materials and bio-derived materials that fix CO:. In collaboration with petrochemical
manufacturers, Toyoda Gosel is developing materials for fillers used in plastic and rubber composites
and reducing CO2 emissions from polymer parts. Cellulose nanofiber (CNF), which is a biofiller, is a
highly functional material made from forest resources, agricultural waste and similar matter, and is
expected to contribute greatly to countering global warming. By applying CNF to plastic composites,
the CO: in the product raw material is reduced and the product is made lighter, contributing to
improved vehicle fuel efficiency.

In this study, we developed a composite material containing 20 wt% of CNF in polypropylene (PP).
It was confirmed that this material shows the same moldability as conventional automobile materials
and that its characteristic values are at the level of general parts. The CO: emissions of products
were estimated to be reduced by about 4%. In the future, we will test this circular economy (CE) in
the area of logistics materials, after which we will expand it into automobile parts.
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Abstract

We will introduce the current CO:2 emissions in production processes and current efforts to achieve
carbon neutrality by 2050. Based on the CO: produced in each process, we will clarify the key points
In system innovations including design and explain the utilization of clean energy, such as hydrogen

burners, as a remaining issue for the realization of carbon neutrality.

1. 3UBHIC

2020 4F- 10 H o E#8 B KB 2050 4F 7 — K
Za—=FINVEED?DL, BRFIIHTLE0IE0
OTHRWVIEIEET Y, SRHHETHY LiFsn
ZWHIZITHbZWEF R A, REMED, &3
B HOREFEE L TINETIIAWIIEE
P o CTE 7 EEFEa LR, ARSI X -
THUER D PR MIEA 085 BE LA L, #FET 5
KBFEKED Z OmEbIc L 2 REEHZESD
NTW5, ZHIHEWREFEBRIR AMfroskbih 5

X—1 ESG

PR FAREEITR L, T MAZITD R WS
X, BBERPHERDPHBIEN L 2R E 2o
TW5,
BHAKRICBWTY, 202144 A5 HDESG
AT A EES L 2050 T35 CO: ¥
OEE, 304 CO: HEH 50% I (13 4Ek),
T A AR 50% L] OFEBIZ AT TR # A
AEIELZ (B’—1).

S, FFICAEETRERICBIT L0 — R
Za— b Z VIS 720D LA RIS D THE
N9 5.

BESTOEE

EFEFMARIEES R v =2 — b T OV TR S



2050 A

—RYZa—RSIVADEETIZEDOEJEHFTDONT

2. T35 T30 CO: BEHNDR 2 %1k

2—1. REOMEL & BEYE
A RETAED CO: i & L T H ¥ R E1L
(ZPE D) BT O CO2 IR 0 58 72 5 B 1 LR &
DHEMEL CTE 7. Bo T, EINAER F%Wﬂb
T BEHEHEZWAEL CALE, SHEHIC
TIAGHH BB AR & 2 <, fev Tl %
k&%(l 2).

Z0fty

it HrEgtan

-2 HERBOEHERE

S OMTER & BEIROE I DL
AT EEN R UIMER D 50% & FbTwiz
B, FEBRIIHAEL TADLE 1V/3BMEIIRDLI LN
birotz (B—3).

120

= EER
w HER

@ 8
& 3

EBHEKW]

°

N
s 38

-3 SHEFEEOBEHEXREREER

S F TOEMALESHFHOE 2 F 217 TIE R
{, W=—FRr=a2— NI NVEZEZFHENZEN
LETHNCHEZR Y5 & & 12, Frl i AR 121X
SR a7 MUIZX AR 7 5 25
LMHEESE L HA S DR TNA A 7 VLR ER
fLICb NEANTHETHZ LT, BHFHES
P45 & & B ITHEHMEREOEIRIZ S D421 T
w],

2—2. EATIIEHRO CO: HiHEDHRE(L
HIZ CO: DK Z D T WL 720 21T {FE
OB R TELZ RO, ZOTLREIZBITA CO:
PEREDL R A ¥ 2308 L 2 TS
EVNETLLENRD L. LoL, BURIEHEET &
DCOHEHE LB TE TV AP >72DT,
TP L > A TR O CO: HEti&E %
WoE LES THEOBEREZIT-72 (B—4).

CO: HEHED L WL IZINIR L 724, LD
B LTI54 74 7 vek (R—5) = /7
COz B HEIH A — ) — RALAY L 1 72

Z0ft

SS  cosmtm
10 675t-co2

KPWS
KPWSH LE
FECONHE
GRALHZ

633t-co:

('21/7RE)
GREELH

GR: 525>, O/T : A=F=>JNIA

R—4 &BWEESLVIIER CO: HIHE

R—5 SA47H9147ILETOH CO: BiEDiEE

DO CO PR EDERDFEE N 2OHDH I L
SR, #an, TREICKS L ONTIEZETO
CO I EDL WEAL v POV TF—T =
7 M) A TAEZHGICHEC L (B—6).

A1
|
I

25
2.0 |
1.5

_— a_— Yy __a

0.5

CO,HEHE (kg-COz/%)
"
o

0.0

L Y
. 6 O/T T D CO: DA

COTRIZBIT S CO: O & 0 EEHE T DR
MEFCO: BRI = EH, MO TR TO CO: HE
HEDZWI EPRZTEL. 2F V4 —T=
M) A TRETEMEE#EHT 2805402 L
MBI EZWRIA B TAIENRS VM ER
5. T TEAIL, MEOMENEY & L TARR
BB E2IT) L EHICTHRNARESZ Y Y
A7 NVTBIETEERDCOEMEER. I

DFBEE LA TH B 2 & o SEN SRR
A RHESE TG, — 5T, T208mE L
W) R S U%%ﬁ»il%& b T&7:
B, BTEOEEZANE—DbT kel ) #E
Pt F—% 2 HFE TS 2 5 2 &L TS
HOARYIWT 5B ESAr 2L, V142
WA feE o7z (R—7).

X—7 BiBREER




2050 713

—RYZa—RIILANDEETIZEDORJEHFTDNT

COFMICL DS 1ED 2D O CO: i E
DR TESL (B—8) Zenb, 4&iE)H
1 7 VEOW ExHE L LRENEED oL a{tz
Higd. 72, BEEPYOICHLT, BUETIEHE
HETL%E S EDOBBIIRTOTIEARL, THTO
VR o #8K A~y FELTUSHL, B
e R L7,

xg(«:ﬂ_ﬁi

RU- U1 o)t

w

N

-

RUT—CO28HHE (t-cO2/t)

i iFJ:(DiEE')tLI
HRICCO2ERIN

(A-T=I M LEETE]

-8 UHA 7ILHFERICEK S CO: KilzhR

7, SROF 7L L THRESLTLAL
Wo 2R =PAF LI 2L TREMED2D
D, ZOxIEE L CREIZERL2S TAZHD A
LEMEE LTHEHTAZEDEZTVE W,

LSROWYHMAD L) ICTHEOE LRSS v b x
B ARBHER R S TIIOLEEH247H) 2 &
T CO: R & & b 1T SEME A b2 v THeEd
EFHEDTNWELNWEEZ TS

3. D%
EIPN CO: HEHE 12 J ton 12X} L TH A DB

KR AEADOKREIZ LY CO K % # D T
W< (B—9).

20 |

e COAR
15 B~ 1275ton AGEton(ASOO/o)
10 VCOzﬁ,rks

A4Eton
5 1
CO2
' ¥0o

5 || ETRIL a5 1=1
m U= TR — S
|| scozirem

CO2HEHE (FHr-co2)

‘15 '20 30 ‘50
K—9 2050 FH—FKR>Za—brZILAD
O—kK<v7/

Lo, h—Kr=a— 7152 BIET-OIC
&, HABREED Scopel 75 D CO: HEH 2 ¥ |2
THLEND L. M THEOIEREE L L Tidik
BOZRPHNH L L OO, ZNF TIEITEHT
ETWhnrorz 202148 HIZE z ERIILH
T5 [BERE] OMBAEMEZROAS— T v
TREOMRASHES —FT 27y 7 ICHE
L, B A V¥ —OFRFI T 755 % Bk

L7z BN &9 200} 8k (BEBLHRET) |
REENEL L LB TPEARM 2B LE ﬁ#
N sHMA (E—xy 2558) T, CO: &4k
WLZaWwZ ) = A VF—2{E) 42 &2l
95 (B—10).

X— 10 #HETHIT
(Ey—F> o7y I8

BHAZH AR L CIEL L TH A 2 G H
T 50, BFREORE BN TE 20WEEITK
FN—F = A r—=Ta yo@EfE Lz
CO: #¥TlZlTHIENTERY (F—1).

F—1 IHECOEONEZH
ES BIX PRI

Scope2 JLyhEA E0MER. IAN>S1%RE

§ 2 RS E-INE+BIxR JZRUP

?;ﬁ)ﬁ K O OBIREHS.
: CO0ZH ] 127584k
Scopel sz savmemEEs)

X TOMb : HRRRBE (IFICES) ORE T ERE

Z2 T, oo Y R 5HE
AZRE L, EYETIEIRL I —KRr=Za—1+ 7
NEEHTEXDEMHEMHA TN L EDFA Off
WKL TwD

SR ft



BHTBORAKRZERIRT 2HREEEE GaN NT—F /N1 A%
EBESH ', #AaER", MThiEE ', RREMH"
HFAR', hHME"', "BEME ', MEAER"

TEXEH ', EHEH
Development of a GaN Power Device with a New Horizontal
Structure that Achieves Low Power Conversion Loss

JIL

. *1 . *1 . *1 . *1
Hisao Sato ', Masao Kamiya ', Yasuhiro Takenaka ', Naoki Arazoe ,

Kimiyasu Ide", Naoyuki Nakada”, Kazuki Nishijima", Hisato Kato",

Daisuke Shinoda”, Toshiya Uemura”

1. EU®IC

PR 0 ERGUE OIE KA O REIFTEB) O 55
2 & o TIRERET 2O EG, KREIHE
L2 e E 2 ), T TULEIZERERM
ISR 2 EHSHRNICEE->Tw5b, FIZH
BhEESE IS B W CUIP R FEHSFEIICMIT T, &
E, SFHBHEA—7 =2 EV OEKZN#ELT 5
FIEZITHEHLTCBY, EVRAEBI AT LADOFRE
BEEO> TV ZENTFHRENL. T2, FA
FET AV F—& L CiEH SN L KGHEEEEES
ZIUCHTHE T 2 EE TSR E b BT 2
ELTBY, o 2 RIS 5\ 2
EEOZ—AbEmTo>Tnb EVREEY AT A
CTIEIEBEECKEBEL - APEHLEIIEE 2 D
728, LTI 800V EED ¥ AT ANERHL S
NTWa, 29 L-EBELEZTIRRET H720
Wi, R &N B30 —F8N 4 21213 1200V %
B2 5 &) BIEMERENEREI NG, FEEH
wELTH 1000V B2 5 &) REHED=—
RIBL L DY), BIHETENER T ZD/NE 7
INT = FNA ZADFERSHBEABIE T > Tl
ZENTFHRINTNS,

2. INT—FINA A

BERDIST —F N4 20 SEFEAEHUT L AL
TH o7z, SiC R GaN FEARTIE /8T — TN
A AL L CORERE/RETH HIEL RIT L EH A
f o F o IR ERTE L0, BHEHo
D/INE T INA ADMERTEETH D, w3

T—=TNA R L THEBENTWS.

R— 11212 Si, SiC, GaN ## Z & DI E & +
VRO BHIRFMEOBRZ R T Y. B— 125
HUMETHIIE SIIZHRTSIC2S, X512
SiC 12X T GaN 284 » KT R FHE THEL T W
B2 b s BIFERETE VRPN S Vv,
ThbbAAL v F 7 OR - EHEHEO ZDO/NE
WTFENA ABREBT B 200K L LTIE, GaN
PR OBEN TG,

__ 1000
E
S 100
£E SR
Q
§ 10
3
¢ ! SiC Limit
o
£ o1 GaN Limit
Q
3
001
10 100 1000 10000
Breakdown Voltage [V]
E—1 NT—FNAZXADOMEEF EFOBER

SIC \ZEITAME S AN FEA S METfE & D /3T —
TNNA A TH Y, FEHBZMEMEREIE 1200V 72
JEE TH—T, TN EDOMEMEREE FEH T
HGEIIIEEER I X MREE D,

GaN /877 —F /)84 2 & L Tix, GaN 4% H
W RIRE S O TNA ARENITbILT WA
23Y, b SICHEBE, 1200V 282 5 &9 2w
MEALZFEHT L2 EIEHFESHTIERL, F/oM8H
T 2% GaN EWRO KO L LT 2 MEAFRE L

T F ATV =3 VB IFMNE T — TN ARISEE

254 7V) a—3a v 3HAMTE



EHEROEREEET 2 FEESEE GaN /S0 —5/\( 2B

o TW5h,

BEICTHIR ST WD GaN /X —F 81 2 & L
T HEMT (High Electron Mobility Transistor)
ORI 7N 2H38 % Y7, ZhUd, AlGaN/GaN
AT OERICE DAL L EEE, BRBED 2K
TLETH A (2DEG) #F v A2k LTHATS
LbOTHY, SiRSICTIEHEHTEAVED &
B A A v F v Z S Fe e RN EMIROER)
FALICEHTH L. L Lad 5, HEMT # i
AL GaN 7877 — 78 A A TIL B VAN (25 &R
FICEBRETDPAELTLE S 20, 1000V %82
% &9 EitEALOEIIIRD THEETH 5.

KEGTRRIT 2 HHEE O GaN /87 — 7
INA AL, 7 7 A4 7 MW 2 GaN/AlGaN/
GaN i Etrs 24 L, St e 2 EH T 54
BB L0, EVAREEY AT LREEIL
MR EERR A B~ OB D e T/3 A A
ThHb.

3. MIRW\EWE GaN /XT—FT /N1 XD
BiE L RE

Xl — 2 27”F & 9 12 GaN/AlGaN/GaN F &
ER T 5 & AlGaN O H 5112 & 1) AlGaN
F o GaN A I iZIETLAS, AlGaN T o GaN
REAHLIIXET»EET S, BELLZETLIE
FLIEH CSEICH ARIZINDS S & & 26 ZkTTIE
LA A (2DHG) & Z kL& T H A (2DEG) &
- iE, AlGaN % 4 L 7z 4 & B # & (PS] -
Polarization Super-Junction) & & 72> T\ 5.
C O 2DEG ZIFFICEEEICHFIEL, hOBEEE
LENWTOERAAL v T v TEESIETX 5.

EFIRLY—

NeS

GaN ZRFTIEFH X (2DHG)
0000000000000 O0

AlGaN

Neov

eecco0c0cccc0dee
ZRTEFHRX(2DEG)
@
GaN BB E

$2m

GaN/AlGaN/GaN #& @M IRLF—1Y FE

Rl— 2 GaN/AlGaN/GaN 1&& &
IXRILX—NFKE

—7Jj, 2DHG #FH$ 5 Z & CHMEDZE T
FEHTEX 5. GaN OFHER A mEIL 3MV/cm T
H5HA (Sii1x03MV/cm), #HEOFETHEETIE
BRERT LD TE 5720, BHREREE T
BAZGWE) R OLEIZENTWV S,
K —3 2 PS] GaN-FET (Field Effect

Transistor : ERIFEN T IR F) & —&H7%
GaN-HEMT #7~3. B—3 (a) ® PSJ GaN-FET
7= NEB (G) ICANA T ARHINT 52 &
12X 1, u-GaN $Hig D 2DHG D IEFLAYH | & Hih i,
ZIUZE u-GaN T 2DEG OB F5Hik T 5.
ZO4ER B—3 (a) 1278 L7z PS] $H T 41k
zezAt (B2 2ikEE) L, ©—bh - FLA
I OBFGEEIZ—EIC RS, FLA VEmRPS
7= NEBAN» L EREEFEICTHTE LD
BHREPT LA <, 6000V 225 L9 %
BEMTE %2 EHTE L WREMELND 5.

p-GaN
SEREA(PSI)HL
——

u-GaN

AlGaN s°
e
GaN

Sapphire

Field plate

& & o
(a) PSJ GaN-FET (b) —A&#ILGaN-HEMT
X— 3 (a) PSJ GaN-FET & (b) —#%f9% GaN-HEMT

S:V—XEB#H, G: 75— MNEH,

D: KU1 V&, FP: 74 —=IVLKTL—},
p-GaN : p® GaN, u-GaN : 7> F—7" GaN,
- 8F +:EH

— %1 7 GaN-HEMT R — 3 (b) 1% Si FAK -
AR L7282 TR 2o, 77—
MENOBERERICL ATERTEZ, 74—V F
7L —bF (FP) #2452 TYWHEL TV,
LA L %5 SiERPEEREO-D, FLA v
B\ (D) & SIEWRE OB O EDRIEE 2 5.
THO GaN & %€ $IULTHE LE  TE 575,
BRI A R L T B 72 f i R Ka 4 <
GaN O M L ) BEWTHIE L o TWna. &
512, THO GaN gz ERILL T Z L idE
ik 4% e L, GaN Off S Sk
WAEL Z LI L BERDENR, FESIZ7 T
AL MELR &0 B 720 T H# GaN J& O JE fix
LIZIZBR S 2SS 1, — #9121 650V B f2 O
Lo TWnah,

F72, —#&B97% GaN-HEMT IZI3&Eii 2 7 7 X
EIEEN D, AL v F o ZEE (& 7IRED S F
VIREE) 2K BRSNS K R AHR DR E
LMENDH L. FP 2 Filzh WHE T &4,
F 7IREETH — MW ERE SR Z 2 &
T, = MhEICEF2EIND. ST
By MCEBERAIML: LD 2R 8BV
L A — b e e B R e LR —
FOSF v AVEERZALL Y — R - LA VRIS
MNLBEMERKALTLERY, BRI %
L. Bia T 7 AOMHENIIERAER BTN



EHTROREHETIRT 3 FUSEHETE GaN /v0—5/V 1 AR5

v, 20720—#KIIZIZFP 2 HWT, &R
AR CEREI T 7AZIHT 50, T4
WM 52 & d#EE L v, —7%, PSJ] GaN-FET
S CIIBEBREFT T AHEES 220, — K%
GaN-HEMT o £ E £ D X2 0 i2Edw
6000V ZiB 2 5 &) ZEEHMTHERIT T 7 A
DOFEDVH SN LM EET 5.

SR L 728 B & D PS] GaN-FET %1 o Wi
BN, NG ELZR— 41277, 4HIEPS]
B O (PS]J£) % 10um, 20um, 35um,
100um 2L 7-FFE2F MEL. 7251
DOY A X1x 4 X 6mm & L7-.

2T S A T =
Sz 3
2 P71 = =

FFHL4X:4x6mm
K—-4 ZFHEEAR, SHEBEE

4. $FHERBEA

3ETHM L 72 PS] GaN-FET ZF & #AME L,
FHEFE - YRHERFTE AL 7285 R 2 AT 5,
BUEL 725 T35 7 8 Cu () ) — FHA0
b — VSIS L TR AT - 72 (B — 5).

X—5 454K ERE

[ AN

4—1. BR4FME

WARF 22 & LT, PSJEA20um @ IV ¥
“ER =673, KIZiE (a) Idvd, (b)
IdVg, (c) & 7IRED IAVAdiEEEZ/RLTW5,
ZOTNA ZE7 — NEMETEE Vth 23-50V TH
W —<)F %47 (F—FEEOVKIZHT
B V) OEHTH L. Tz, Vg2V Eo
FLA VEROBEE 25RO 724 v IEPTIZ
82m QTHh -7z, F 7IRED IdVd Fithh» 5 FE T
i 1300V BLETh B Z & #HEZR L 72,

(a) Idvd
100.0
900 Ron:82m! Wg: 375mm
F o Vgs: 2V
80.0 ll 9 o
% 70.0 —
5 600 F
5 500
o 2
= 400 7 2V
E w0 r
20.0 mikd
10.0 ikl
0.0 8V,
0 5 10 15 20 25 30 35 40
Drain Voltage [V]
(b) IdVvg (c) Idvd (off state)
1.0E+01 1.0E-01
Wg: 375mm Wg: 375mm
LOEH00 Fy4i0.0v >~ LOE-02 fvg: -10v
1.0E-01 £
z f = 10E:03
= L0E-02 =
£ I £ 10E-04
2 10E-03 2
5 S 10E-05
O 10E-04 o
g LOE05 g 1.0E-06
S 1008 Vth:-5.0V O 1.0E-07
1.0E-07 1.0E-08
1.0E-0f 1.0E-09

Gate Voltage [V]

8 i i i
-12.0-100 -80 -6.0 -40 -20 00 20 40

0 500 1000
Drain Voltage [V]

1500

X—6 PSJGaN-FET(PSJ & 20um)® I-V ¥4

B—71%, PSJREMEDOEBEZRL TS,
PS] B L T ESEI$ A EIICH 1,
PS] £720 ym LI LT+ 1000V, 100 um Tl
fif FE 6000V DL EA 5 TB Y, PS]EORGE
2B T ETHINELSTEETH B Z & 2 iERE
L7-.

8000
7000
6000
5000

=
kg 4000

% 3000 o
2000 '
1000

0

0 20 40 60 80
PSJf& [um]

X—7 PSJ&EMEDER

100




EHEROEREEET 2 FEESEE GaN /S0 —5/\( 2B

4 —2. EpfEtH

H—81ZPS]E20umET D300V AL v F
THEWTH DL, A4 v F v FTEHMmIERI— 9 IR T
BT > 72 FFliE, 77— F AJI-10V/+5V,
OnTime 1 u sec, Off Time 10sec DS THE i L 7.

RL:300 Vg;d.:!?‘."; PSJR20um
e e - - |
Vg :-toy | [ FRmnsmnasmbmaninsinsem e 1. ¥
4= | d:9TA i i
'F | T e
vd:300V ! -
il BRIS7RAEL i 2o,
1d id ! hansna
z WY | OIS SRR PR S N 1 1} _,--ff'v VAR
1

= T
= wine i ey v e
tr: 20 ns
tf:11ns
i vd -
Vg Id vd ‘J 0 0% [ T
™

tr tf

K—8 300V RA v F> 744 (PSI &K 20um)

Vdd:300V

RL:30%2

Vg :+5V
FET

Vg:-10V
On Time 1 psec —7I;O

Off Time 10 sec
E—9 XA vFJ4EsEmBERE

K—8IZ/RT PS]E20um ZTD#ERIZBW
T, VB E2SD B (tr) & 20ns, BT
DEFE (&) X 1lns THo72. T/, B—8iZ
IRTWIEN S, 4 7IREET 300V TH-o72 KL A
YEE (VAd) 4 IRETEVUTETEAL
TBOVERIT TABHEDS W L 2R L 72
BT T TAPIH SN TV WEFTIE, A
Ay F v TR SN -ETORETE VIR
WEL b2, VO VA OWELTAY X
57\, B— 101 PS] & &0 & #E OB R & R
LTWwWhA, triZBLCIZPS]EIZH T VIKEFL
v, T2, HICELTIEPS]EZEL TS &
FER IR 72 B ATRED B N7z 0SB R DS
HEOETIZROA TRV, $4bh, PS]E
% 5 < L 6000V DL b o> it e e 1 2 fe R L 72 7%
FICULEEAL v F U IARETH D 2 & HHERR
TETEY, \BWEFEETLENEHE T 29K
TNA ADFERDPHFTE 5.

30
o tr(xxH EAY )
{ ]
'g‘ 20 RN . ------------
— @ | tTTUT"Sicasanaanaas
®
£
w1 TR
HI | g LaeeeeeererettY
10| 1
5 ([
0
0 20 40 60 80 100
PSJIE [um]
K— 10 PSJREREFREDEF
5. £¢&8

AFTlE, BHEHOAD/NS AT INA ADME
BIATRE 2 BT B GaN & H W - H kg o /3
T =T INA RNZDWTHAIT LTz, 2O TINA AU,
=) F Y TERIT T AN, FICEE
IR L CIfFC & 2GR 2157

StR1%, /=<))7 FEBIZ AT 2B 5
R RO BRI LEZIT) S LK B
e HEEEm A D &4, BEME, WA
AT, ERCENT 72D A EED 5. &
T T 2 O BARK RAKBRI R 2 5Fli 3 5 72012
X, EBEOI U IN=F R N—F IS AR
CLERH Y, 5H ) LY MA L HEDTW
<. F7o, AEEREGZ R L 72 PS] GaN-FET ##
wCToRMBEREEMHEET 5720, GaN W% H
WRFIZO D MG TFETH .

EHIZ, 2020 4FEENLEBEETO Y 27 M
ZHELTBY, ZOFHMED GaN /X7 —F N
A A Z A5 L 2BEEE 800V Uik (fifE 1500V
VLE) - BHEBFE IR Lo a =%k,
R N - A T AR EREEE O, FEH
tZHIBL TS, Zo7ayey M@ L Th
FEmERM b HED TV,

R HAEERER GaN 787 — 7N ZADFHZHEAL,
FERLZER TS 2 e TEIUE, KiER T AV
F—HEEOKMK, 4 CO HEOFEHICEBT
ELLDEEZTVE,

ABE

AR I N RO—ERIE, BEAD [HE
it 7 4 CO2 EBLO 72 DM % Fbh DAL &5

&l#



EHZHROREAEERT 2FBEHEE GaN /0 —7/\( XBIF

-0 T RBINEALEE ] ORI T To 72
TaY s MEEE L TWEEWTWAERER,
LR FERi#E T H 5 HHEE KRR Ad R,
RS T 1 7 4 T 20ERRICES 2 L 5

T 72, WG TN 2B B IFEIR S B E
i L TV A MRS S 7y 7 ORI EEN 7
LET.

SE K

1) #1ziX, K. Shenai, Electrochem. Soc. Interface,
vol. 22, no. 1, p. 47, (2013).

2) THS, BHEMEER, Vol6o, p. 34 (2018).

3) BIHS, 785 v =v 7 #H, Volbs, p2l
(2009).

4 ) https://www.mouser.com/applications/wide-
bandgap-gan-transistor/.

5) JUKRG, 55 65 15 F W By o5 B s 7 iy sl i
NEE TR, 17p-P12-1.

H T H FH e

N

¢ dsh

[Epzil TR

™

A

(ELPN ERrn



FTB 00

7] /\\
gl |

FCV AEEXKFEE>Y
X¥EH OF, AR B, REBEMEC MELRC
High Pressure Hydrogen Tank for FCVs
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Analysis of Abdominal Injuries of Various Occupants
in Frontal Collisions

Hitoshi Ida, Michihisa Asaoka, Masashi Aoki’, Masahito Hitosugi”
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Abstract

Abdominal injuries are difficult to detect when treating traffic injuries and can become severe if
treatment 1s delayed. In recent years body shapes has become more obese, but it is not fully
understood what kind of effect restraint devices have on abdominal injuries of occupants with an
obese body type. Therefore, the effect of occupants’ body shape on abdominal injuries was clarified
by analyzing injury tendencies using the traffic trauma database and conducting simulations with a
scaling model of the THUMS human body model. The results confirmed that restraint devices that

suppress the movement of the waist during collisions reduce abdominal injuries.
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