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Exhibition at the 45th Tokyo Motor Show
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Abstract

In recent years, CES, a consumer electronics and technology trade show, Japan ITS and several
other trade shows have become competitors to motor shows. Motor shows have tended not only to be
showcases that attract customers with products and technology, but also stages to describe the new
future and new values that the developed products and technology will provide for customers. This
report introduces the latest technology we have been working on for the 45th Tokyo Motor Show in

2017, based on our vision for the future.
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“Flesby II” — One Embodiment of a Future Vehicle
Chiho Watanabe™
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Abstract

Although Toyoda Gosei is a parts supplier, we have been making efforts so that visitors to the
Tokyo Motor Show will feel a vision of the future with our attractive, futuristic vehicle mock-up. The
following describes one embodiment of a future vehicle, “Flesby I, which we are exhibiting at the
45th Tokyo Motor Show, and the concepts behind it.
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Abstract

The Model Create Group in the Design Planning Division consists of two teams, the Digital Model
Team, which creates 3D data, and the Craft Model Team, which creates mock-ups (prototypes). Here
we introduce our activities for the concept mock-up we are exhibiting in the Tokyo Motor Show 2017.
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Abstract

When producing concept mock-ups, the concept needs to be quickly realized. Recently, high-
performance and easy-to-operate single-board computers, typified by the Raspberry Pi, have become
readily available. In this paper, we describe a case of building an electrical control system with a
single-board computer.
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Abstract

In recent years, customers have been demanding changes in automobiles at an accelerating rate.
Not only people in the automobile industry, but general customers are realizing that a world with
many autonomous vehicles and electric vehicles is coming in the near future. That world will give
rise to new values and bring new functions and designs. We have to think deeply about the most
suitable vehicles for that time and come up with the best solutions we can provide. Here we introduce
the plastic parts that we are producing for new value in the near future.
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e-Rubber and Future Vehicles
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Abstract

“e-Rubber” is a novel artificial muscle that exhibits innovative characteristics by employing a
supramolecular network structure (slide ring material)
and dielectric elastomer sensors. Its versatility in the field of automotive technology is presented with
three illustrative examples, haptics, sensing, and morphing. Applications are shown in autonomous
driving vehicles, which need novel devices for enhancing human-machine interaction in order to
ensure a safe and smooth transition of control, or to ensure comfort environment in the fully

at its core of dielectric elastomer actuators

automated driving mode.
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Abstract

LEDs have come into widespread use In lighting applications. In order to find new value in non-
conventional light, we organized a light management working group to address concept planning from
various approaches. In this report, we introduce new concepts, approaches to planning these concepts,

and activities for the Tokyo Motor Show.
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Development of a Steering Wheel to Prevent Dozing and Inattentive Driving
Yasushi Hibino”, Ichizo Shiga® Fumiyasu Kojima®*
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Abstract

In recent years, careless and inattentive driving has accounted for a large percentage of accidents.
A promising way to prevent such accidents is to appropriately warn the driver when dozing or
Inattentive driving is detected. However, there is no effective method to prevent terrible accidents
caused by dozing and inattentive driving in heavy-duty trucks and long-distance coaches already in
use. As one preventive measure, we report an after market driver monitoring steering wheel that can
be installed in existing trucks and coaches.
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Development of Steering Wheel with Grip Sensor
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Abstract

Steering wheels are operated by the vehicle driver, and for the lane keeping function of current
driving support systems the steering wheel needs to be held by the driver. We developed and are
mass producing a steering wheel with a grip sensor that can detect with high accuracy how a
steering wheel is being held. An advantage of this product is that it provides a sensor function with
no loss to heating performance by integrating the heater element and sensor elements of the steering
wheel for the first time in the world. This report describes the detection technology and sensor value
correction technology used in these steering wheels.
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Abstract

Recently, carmakers’ demands for low costs and lighter weights have been increasing. Thin-walled
technology is one of the solutions to meet these needs. To reduce the thickness of a material, it needs
to be given high stiffness. A general method for enhancing stiffness is to increase the content of
reinforcing agent (ex: carbon black) and olefin type elastomers in rubber compounds, but it is difficult
to find the balance between processability at room temperature and maintaining sufficient stiffness at
high temperature, which is its usage environment.

Using rubber elasticity, we have developed a new rubber material that has low temperature
dependency in the normal to high temperature range. Formulation technology for both high-stiffness
and good compression set ability was established with the combined use of sulfur, organic sulfur
donor, and accelerator. Rubber elasticity was confirmed from molecular mobility with pulsed NMR.
This technology is suitable for practical use, and it has been used in rubber formulation for an air
cleaner hose.
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Development of High Efficiency LEDs
that Contribute to Reduced Headlamp Size and Weight

Satoshi Wada'', Naoki Arazoe” Masakata Koseki
Kosuke Yahata™, Munetaka Watanabe *
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Abstract

White LEDs are used in many illumination products and have become common today. In vehicle
illumination, progress has been made mainly in interior decoration products. LEDs are becoming more
efficient, and they are rapidly replacing existing light sources in headlamps that demand high
efficiency, high reliability, and high color quality. Here we report the circumstances for headlamp light
sources, and the technology applied in our LED headlamps.
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Development of Crystal Acrylic Radiator Grille
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Abstract

Since radiator grilles with transparent resin were first used in 2006, they have expanded rapidly
and been applied to a variety of standard model cars for differentiation, such as high grade light
vehicles and hybrid cars.

We have developed a crystal acrylic radiator grille with a new stereoscopic representation achieved
by uneven thickness of the shapes in the lens section. We also achieved weight reduction through the
structural design.

For the issue of forming the shapes of uneven thickness with transparent resin, flow scratches
were eliminated and sink suppression was inhibited with optimization of the molding condition and
gate arrangement.

We report the characteristics of these products and the technologies used.
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Development of Dielectric Materials for e-Rubber
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Abstract

Soft actuators are attracting attention in various fields as a substitute for current actuators, such as
electromagnetic motors. Among these soft actuators, dielectric actuators are considered to have the
greatest feasibility because of their high displacement and energy efficiency. In this project,
investigations were conducted using Slide-Ring Material, which has low Young's modulus, low
hysteresis, and high dielectric constant. This report describes the development results for versatile
materials that have improved humidity resistance from the use of polydimethylsiloxane (PDMS)
component crosslinking agent.

1. FC&IC Ka$hIENTEXSL. —oIF, WilkhToRER

B (&2 WIIMERICHEGEE &) 3 2 8H0R

1—1. 7OFa12I1—-52DRIK

AR, B iR o/NL - e l, aRy b
Fffr o — M AEHE~NOFERLIZBNT, 77 F =
I—% QWAL - S PEEF N TS, F
W77 Far—%E L CERKBE—F—RHERER
TREICHMOENTWAED, BHE— 5 — 1 LERENE
OERIIANT LB/ E L, B LIZRAED
HHEE DA b S F VSRR L
SRHEYEOMERFIEZ & ORED R S T
W5,

F7:, BFEHZETFIZOVWTIE, B EINNEW
DI — 7 —ORFRE LTS 2038 L
W, IS OFRER RIS B4 CHr LW RIS
SCEWRET 7 F 1 T— ¥ ORI, e -
EMITROENT WD, @ TEMio/7 7 F
I— % OWf7eid, FICEE bEHO D, ERE
TERAICERBENTE . BT T7F21—%
i, BREIEFICLDR—1IIRTLHI22D12

DESTT 7 F2T—5ThH), bI—DIEFT
ABRBETULEETXLEMERRDT 7/ F 22— T
HbH, WMEORENLZLOE LT, BRICEAEA
T OB AR LEESESTT 7T T —
sV AF I WESTFT T =8P Y
H, INLOT 7 Faz— Y I HMEEERET L L&
ORI ENEH B D5, WEF LI BRESI NI — >
TOREHENTE, 72, TANVF=RIEIMEL L,
FEREPEEL WEEZTWD,

£—1 BRFFIF2I-SOUK°
BRR () Elth%
BEE | (A | gmese
AT | BT
45 (MPa) 10 0.0001 /
%gl/;\;o; <1 <1 70
HIEEE (Ho) 5 50 100

OREREER eR BRI ZEE

T RNYAN VT b T ) TV (BR) HliBESER EERTER



e-Rubber AFEEMFEIDFEFE

—J, BEOREN LT 7 F21—5ThHiHH
BESTT 7 F 2T —71k, TAVFE-FENE
WA, FERMLIZIEE R 2 BT LETH 5.

BHAKTIE, B—1TRTIIR2BOE
e 1 EBoOFER TR INHKEER GBET 7
F 2T —%) % e-Rubber & LT, BHE%EIT->T
Wh, RAERTZF 2T — ¥ EOEEFEME
K EN SR EAD e-Rubber O G %17 - T
BY, HH, FEMEOSTHEEORE LIZX
D, MEBIEZERO A MY — B KO
AT, B L L Z2HEIC D W TGS
5.

1 — 2. e-Rubber D EH{E/RIE

e-Rubber 3B — 1 (2773 &£ 9 IfHHEVEEM O
MICEEZ P72 & SIZERMIEC 7 —a 7]
GREH) CTHBEBBSOANL E VI EHIZLY
BREH L T 5.

v—-arh

X— 1 e-Rubber &5k & BRE) R IR
e-Rubber O34 )1

Prax = E€0E* = &reoV /'[)2 (1)

D, P 3mRAHT, g3 EEOFER,
e IFBREONMFESE, EIXEMMEOERBE
VIIERE)EIT, I 3FERBOBRIETH 5.

F72, B2 oWTIE,

AL o = 60E (LIY )= sreoV 11)°(LIY) - (2)
b, ALy, 3RKRENE, LIZWHokS
VIZFERBOY Y 7L TH D,

(1) XroFEREOSFE, #EHELELT,
REfEE T EIF5Z & TRV EDRSL Z Ebh
5.
(2) X oZfiEd M LARICEEMFOS
FEICLVELS RS, T2, 7—ua izt
LTHRARELT L0128, FEREOY Y IERE
BLTHZELEMTHA.
—HREN TR BT,

[ R el i g

Y TROMIIIIFEICEE L. CRE Rk 57
DI, BOTHEEO—HTHLHR)O Y F 0%
L CHEHONDLIATIA R I T YT
(SRM) O % et L7z .

1 — 3. SRM % F\\ /- e-Rubber OBIFEIKRMR

e-Rubber ®FEREICIL, UTOE®EZHEL T
WL ZENEF L.,

) FEEIIEHV

2) XU TEIP/PNEN

3) AT AT AAD/PNE N

4) HMAFREIETR EE DS

FRoEEETLIOL L TR TEED—
MThrR)Oay x4 IEHLE R—212
NS IR N N ) Ru I < A b e o i[85 S/ N=1
SFDRIZ T DOWIROE S FAE M L 72014
AERTHY, WOWMEKIFEB LR F Y v 7
L7oHiER L CWna, 0ROy x4 2445
LTSN SRM (&, IR 8 7 & oAk 4]
Mk & FRED ] FR oIS RS2 R

i)

o 7

B—2 SHEEMEICERL - SRM OEXE ©

— AL GG S o E s TR TR, B
TEIZAE D) A —HEOE RO =D IZhE 2 5 Dk
IS HCESFHICER L, &5 OBTEmE
ETICEDPT I L% ST A 2 L% n

AYuy x4 2ol L3 2 HHICE) <
B TFMEY T, SO TFHOENAEEIC A
5 &) e VEEICGAEESRE L, SR
SEOREED X OISO —tE S s 2 &
MR TH L. BT Far—% L LTHEHT
DT BEHPFTOY v FREH LTS LT
HETHDH., B—3 1233 L) I2#) & LEED
R, RY I EOMEITHb e AT) Y AT AN
v, #—2121F, MBoOFEME L O E IR
3, SRM IV > 7MKL, FRICHFESE, v
7)Y AUAPMOFEME LY SENLT VS,



e-Rubber AFEMFEIDREFE

15
E
E&
|
N 05
0 ==
50 100
ZE {51 (%)
(1) SRMEBRD#EL) IR L ER
1.5
=
g1
b
N s
0 50 100

25457 (%)
(2)7HYILFERT LORYELHE

K—3 SRM &7 7 VLT LD R HER

x—2 FEMHOLER
FOFII—&FH |Y)IVIL[FHUNTL]  SRM
FEX (o) 2 4~5 8
v U% (MPa) 0.7 1 0.5
EAFUSZOR (%) 4 50 1
SRR E (KV/mm) 92 50 10

SRM O EHERK X, #ho TR = FL 7
) a—)v (PEG), K& FICT7a7F A b
1) (CD), ¥x v ATy~ ¥ 73T
WL TWs, &S FICPEGEZHWAZ ETH
WIHEERE (e=8) *ALTBY, BRETTEH
W72 TR S AREEE R (06MPa) &k X
T ATA (1% LF) 24 L7-MEHIZ: 5.

1 — 4. e-Rubber DiE7E

SRM O il T Ol #5 A 32 58 BE 25, 10kV/mm
ThH)HHLWELELIEE LG, Mixmis
THLNVTHo7/z, FLEERMTICELZE
CHEARBIERFEE AT (T L 72,

TP & LC, WIRRE T COMGHIER
% 60kV/mm L EICHITAZ &2 HiEL L, B
W&z 72 RGNS % B2 L, SRM 0% %
%) 2 &7 CHEmEom Ex il

FoME2L LT, HilEM (60T 90%Rh,
500hr) TERAF L 7235 & T b # i ol 32 0 B
60kV/mm UL EZ AT AHZ &% HEEE LRE & it

W7z BAE, SRM kML S <, BSiREsT
TG T OMBNEBNDRADEZ L. D
KT DIRAZFG 720 SRM ZBik{b$ 52 &
ATz

2. REBFG&

2—1. SRM O — MERK

Ryay x4 L4EH] (3-1 TR % FH
T5), 2—-AMNFTIY ) — )V EERE L TR
L L7z WAL RImFEER], i, ks
FREHIE], BRLBhIER 2 nis, #HEL, Bia
MEITo 72, MHBZROBHREA) v bF A a—%
WX ) &AL, 130C D+ — 7 ¥ NIZHE S
7T 5 R R IMBVILEE %17 5 72

2 — 2. ETHIFHEOFTE

INESLEL 2 0 SRM ¥ — b & M 48 B i 12
P, BLIADRIIIED 2\ & ) ICHZEREIC X
D BARI 21T o720 SR EmSEE T CEERE
WEEZHWCTEREZEML, "R Rz EO
BIE D O Al ik R R E O H M 217 - 72
JIS-8703 12 & W HIZEZ 4T - 7z

3. BWRBLUEE

3—1. REBED%EL /- SRM &5 GERE1)
ATAT A Y TRRE, R ERUED
CDEtpxzy bab¥—IZX)BET LI EDHE
ENTwB 7 B4, SRMIX, AT A 74
VTR R T 72055 T D PEG DS RGUED
WRETA-TBY, YVIRETH-72. B— 412
R LI, 2045+ o PEGIE, #FER
(e=40) DEVT-OREETHET LI L THE
JEZENINS 5 EEH L, A M) —<ENEET
AHZENHERN ST

AN)—THRIE

[ SRMRERD A A—TH ] + + + + + + +

S
&S

gyl —— - L3 1 =3 1

PEG BN EEEM
F—4 REFEOPEGERUOAFHLODARY—
vIFR. EETRE (), EEEMEE ()

FITAMN) —<HIEDER & 7 5 RGO
BHEMIES L, CDDATA T4 v ZahE% b
Fhwd ) Rkt 2t Aaz. A4 71



e-Rubber AFEEMFEIDFEFE

YRR ERH TR NE )T A0, Ky
X EOHBEENEREE LS. kAt ) T
~— L OMBEEERE LR R—50K"Y)
JuvElL y 7)) a— (PPG) »& b HEMEAE
W2 kb ro 7.

WICHRBAED F ) I~ —IRAET PPG % N9
BHEAMN) —BIRORRIZ 2 5720, B—6 12
R X 912 PPG O R IZ NCO # &M L, K
Jyu g x40 CD Kl Efi S T\wb OH 2
HAEZ2BENCTCTIAIY—ELTLHLT LT, Ab
) =Y LR WAHTERGT 21T o 72 T ORER,
SRM D i ak BR 1 (X, 90kV/mm F T k3
HT I L7,

Hﬁé J\>,OH
o

n
B—5 PPG D{Liis

____________

S RuATASIRY

FERZECHTFEE (1X—2)

X—6

3—2. KPFREAZEFS SRM OERk{L (GERE 2)

3—1IZB W CHMFBIERE O FidA Sz
A, EIRESME (60T, 90%Rh) T oA B
THERRBE I TR AY 40kV/mm £ TR T L7z &
MEEE ST C SRM O # g Al 8 E AT 9 % 22
WeELT, UToZeEnEzosb.

D KGTOHMEONTIZEAL, R)uasx
o OfEED—ERTH 5 T AT IVAEEERT A
TR R TR T2 ), A MY — <R
T5.

2) SRM N ICFEEROE VKT FBEAL
T, BWOMY HEEL, HENER TS
B 7 R A5 L CRR R 5

ARl HEAFIE R AT L 72 SRM @ IR

SEx L72AER, AORHAER TNz 3 I # L ok
FTLHLANRT VDY — 7 HOBRP R S 7.
CORRELY, EREMT THEO IR SN
ETCWDLEEZLNA N — <% 4 5 72
OB OBAILZIT) 2 & & Lz, —iIICHS
NCTw5bPDMS (Rl—7 TRY) &M THE
xFhE L7z

T e 5
l/Nco§
D_. A~ -‘0

PPG

A=

/ NCO#
B'/ o~ 0

PDMS

\

N F5IMERYATOTIR 4

E—7 PDMSEEFHEZETHFIEE(M X—)

FKEE O PDMS % MEHZRINT 5 b % 2
SNAHD, REEWENA M) —<EEOR T &
%0 DHENS, BR— 8 ® PDMS % ZAG#] D —
e LTHWwWSAZ EE L7,

CH, CHy ~ CH;
| ||
— Si —0— Si—OSi —
| |
CH, lH3 CH,

Rl— 8 PDMS Ot##EE

L7, PDMS & 15wt% Pl s 5 & i
fbL, R)ay 34 EENCTHOEES 2 2 &8
bh ), PDMSZEHIOR) & X4 Lo
BHEPEE e o7z, 22 TRy FH 20
MHEVEZ R T 572012 PDMS A Y 5 70 5
v hrRTITT7MEL, FOB, 757 MEO
RSICEVHBEPEET LI bz 7 7
7 MEOBEERITo 7.

-3¢ PDMS 2446 #) 12 & ) SRM @ PDMS &
FHax 7% FTHLEEEL T ED0FEE o7,
B % 72 PDMS &A% 0 SRM % 60T 90%Rh 514
T T 500hr IS HRET L 7o AE SR, HEAR DR R EE A
88kV/mm % H$ 5 SRM OERIC I L7, &
OFERER— 9 II/RT.

100
. oon 5
‘SE'- 70 ¢ u
& 60 Lo _____. ¢ 0.3wt%
i 50
Fol W 2.7wt%
& 40
B 3 L2 A 5wt%
® 20 - Twit%
® 10
0 -
0 200 400 600
8¥[8 (hr)
X—9 60°C 90%Ph R%FXH4 T TH PDMS &
FE LIERIEREDE(L



e-Rubber FFESEMEIDRFE

PDMS O &A= M 5 2 & THKIL L
IKGFHRALIZCL, A M) —<iE2 Iz 5
CENTE, MEBEEREDS LA L. ERst
T (60T 90%Rh) TORLEHERIZ BT, 2000hr
BoORERTDH 80kV/mm LL_E o fa ks i %
HLTWA,

4. £&H

RBFEIZ L Y, e-Rubber ®EFIHE DN -7

5 ONCHHEME S S E S, REMICOHEETE S
LANWIEBEEEZIMETE . F72, o7
FaT—F R T EWEREAL TV
5. B—=10 B OEEEZRL TS, mL
ffire L<, RAEMOFEHLLXVESE, O
Ry MREFEFHETOBEBL NV % 1052 LT
10 Be P CRRAM L 7.

[ip43 !‘1/ N, EXFULRAR
P >

-——— =Rk
e SRM
PN %=VN

—)arvd L

R s

ERIIRIRE

K—10 77 F1I—FHEOMRELE

5. SHROEDHT

R — 10 25 SRM &, Mok & gL <,
FEERIEMNELDH L. ETOHEHIZBWTO
Ry b REFESE~NOMICEH Y g L %
H#D 5. e-Rubber D HE 7 5 8RO 729121,
Whbmt)] - BEMPLETHL. FORTY
), WEMEDICHFEROFEEEL LIFLHZ
CETERTELEEZTWDS, ZOJHEL LT,
— ST & VRN T A EOEFERER T 1
T—RRETAHILICED, TAMEOFERN
ERBZEFELIMENTWS, LArL, 77
VAT LD, YV TENEL b0, I
BERELTHIEICRLR W, R— 1113,
F 5 CEENY) 7 AR EINL 72 SRM @ SS ##f T
HDH. WEDO7ZZOIZHML Tz v SRM @ SS
A& PRt 5 Y.

10
= — J45—RMEL
% — BaTiO, 30wt%;i7n
g
n
0 | |
0 200 400 600
Strain (%)
R— 11 7«4 7= MK 289 MHZE1E

SRM &7 1 7 —O@FEM & 2o %A
WYL, BT s Far—% L LTHHT K
O &M (100% LLUF) TY v 7Eozk{bhrd
LW NG mol. EibR 74 T %L T
DY vV ReMiFr Lo F F FELXEEEHTE
), BAEMEWHREICT 5.

6. SHEDODEZE

e-Rubber I, NI A4 ZRBEETHHTE, =4
W =W N E P OIEROERE— S
REDOERRICEDLL L DL LTER ENLD,
WasbEit), @EMEZEB LI LETE-F L
DESWZHDPREICR DL EEZOND, BIE &
WME—FDFHIN TV DLEEA REETHIZL
A R=2arxdb72bFT I ENRMPFETE,
e-Rubber LG TE VT /Nf 20Ky b,
Rt 22 & N DI BT o B B AN AR
T&2 (R—-12).

(I TL=23)

A2
ON/OFFHTSRLANA

e-Rubber



e-Rubber AFEEMFEIDFEFE

7. BHYIC

KEFENZE, LEFELTH LT N A b
VIR TITIVA (BR) OIiodb L EL 7
FRTHD.

SE Xk

1) K. Kaneto et al, Smart Mater. Struct,, 16, S250
(2007)

2) E.Smela at al., Science, 268, 1735 (1995)

3) Q. Pei, O. Inganas, Synth. Met., 55-57, 3730
(1993)

4) K. Asaka et al, J. Electroanal. Chem., 480, 186
(2000)

5) Madden, J. et al., IEEE jornal of Ozeanic
Engineering, 29 (3), 706 (2006)

6 ) Advanced Materials, 13 (7), 485-487 (2001)

7) K. Kato et al, Macromolecules, 46, 310-316
(2013)

8) http://www.asmi.jp/wp-content/themes/
asm/pdf/slidling.pdf




INT =TI\ ADETHEF T
M o@mE, BEBE, FHEX'
Power Device Measurement Technology
Nobuaki Hayashi ', Keiji Onda, Takuya Yoshida

1. FUBIC

WA, N —T L7 bu =7 AEEROE L B/
BAL - EaE b E HIE L T, &1k 4 ) 7 4 (GaN)
IILOETLTA FX v v TRERE Hwiz8
T —TNA ADWFEHEED A TDI, Sl
MDA 2 N=F TR &5 e EFEHBERICRAT
L2ooH5b.

EHER TIX GaN A LED OHAr & £ L
T, #M D GaN 735, ZADFS 2D T W 5.

T ENTWBINT — TN ZHEREREIL, H
KD ST ARy 7 ThHAHIZD, #Eh GaN 7/
A XD &) LEBEEENTE LT /N, ZA%IEL L
B9 5 7260, FHIIEEORREZ 1T 72,

KETIX, /X7 =731 2D EHERE
% 720 OFHARI R FEAT 2 55 5 .

2. BSOS

B E 2 R IR & L Gt R R (Reverse
recovery time, trr) 2% 5.

SRSt & Ped B 7212, AR FAY 7% SiC-SBD
DTF—=% v — 2L L7H, WEEERIZOW
TORD e h o7z, 22 THEFRO Si-SBD MLF
Ay 7 OFBRGMEE LT MIL $ikg Y g s
T EHIIGM % 2%12, Si-SBD & SiC-SBD
O trr 7l & 47 - 72, (BHI &= 14 13 VF=100V,
IF=15A,RL=100uH & L, Vg & Rg T di/dt % #5E)

di/dt=100A/usec. @ 5F#ll =1 T 14, —10
Fk1Z Si-SBD T trr 255HHIT & 7243, SiC-SBD T
& trr FEHIICE o7 (R—2).

Si-SBD 2 It X SiC-SBD 1 @ E S v 72 0,
di/dt=100A/usec. D FHHI 514 Tl SiIC-SBD D )
VEREE DRI 8 L Tz &I L, B R
OFHSE L E 2 T2,

Z ZCEMERE Z FH, di/dt=500A/usec. T
trr # 5T L 72 & 2%, SiIC-SBD T & trr % £l
THIENTE (B-3).

AT

20
o 100A
= 10 \ usec.
< \ VA
L 5 N
0 AN pu—
\‘
-5
0.0 0.1 0.2 0.3 0.4
Time[usec.]
E—1 Si-SBD Eiii
20
15
100A/usec.
< \F
L5 N
0 \‘._,
-5
0.0 0.1 0.2 0.3 0.4
Time[usec.]

BTN AR TS

X— 2 SiC-SBD E7iEH

ZD—7T, Bl— 3 OMIZEBBEIZIZIRE) (V)
X)) BEAEL, ELWEHIRERZHBL 2L
DREEZ 72 % 2 EASHIBTL 72,

20
15
500A/usec.
<
T . \Z
. \,
-5
0.0 0.1 0.2 0.3 0.4
Time[usec.]

X—3 SiC-SBD ERKA (BEH)

GaN-SBD (& SiC-SBD & [F %5 DL F o @ & B
R, EEEREREHCIE L WEHIE R 55720
W) VRV T RRE L E N E R T



INT—FINA ZDFH AT

VU FZIIEHIIRIEOEEAS Y E—=5 2 X
R 2 a2 Y o, H§EY I 2L —
FIZCHBOEEA, Y E—F 2V AR RE 7.

R — 4 1R EHIEB O/ (Y — 12k 5
HFEAVE—F A% IaL—% FIZBEMNL,
K—-5n0y3Iab—a s/ #HE,2S, MOSFET
V—A~SBD 7 /—FKH&, SBDHYV— K~
R2 ¥ v v MEPIRIIC, &HHTH 15nH O 4E
AVE=F VAN D LT LD 7.

Hy MOSFET
[

--------------

T I;:j’:—[ b~

20
15 ST
VI =2k !
< 10 \ - = PR
L 5
0 \\K\I\A ADAANAAL DAL LD ALDY
Vs
-5
0.0 0.1 0.2 0.3 0.4
Time[usec.]
K—5 IaL—Ya iR

CDERA V=T AR VEVTORRKE
WrEl, 785 Aty FEHUEEOERRE Y —
Mgz RE L7 (K—6).

ok ¥ il

X—6 BckR/N5— > EEHBIEIE

—> LER 6 B (SER)

SOy — VIROWERIZE Y, FhEA E=F
YA%#bnH T THRKST S AT, B—7
RS HE R BRI 2B e o HPTE /2

20

15 (T A
—_ . Wi St B |
<10 \ LT WEERACR
L 5

S

-5

0.0 0.1 0.2 0.3 0.4

Time[usec.]

E— 7 SiC-SBD ERiKH (XER)
3. ¥&8

BLHi /Sy — v DA v E— ¥ A% A
Ralb—varrxfHuwTE=RLL, EHETNA X
WX T & ARHANE R % B 5 L 7.

SE Wk

1 ) MIL-STD —750—4 Test condition D

2) A)DtsE, ANERIER], AR, H)l15EH]:
[ £ $ % & F AR % F v 72 SIC-MOSFET A >~
IN—F OFA3E ], 2016 EFES R IESEIS
MRE

3) FRIER, BARER, RAREL, HRH,
BEIREE], g [ — b NI4T
% % & 72 SIC-MOSFET % — v 4 Y E#i{ED
YIalb—va siEtl, 2016 SEEATE

IR E

AN <4 =

B EkG LSS




NBR=bAeRAAESHEEREFIINT

W

=0l
=/a

High Efficiency Mold Machining by Anticipation
of Cutting Tool Deflection
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