REREFRCST3HENY | 0 T
RN BEIEPR
EH XN

daisuke.hirai@murata.com .

v FHEEVERTIC DT

vV PHTZVOEERUT

v STERIZED=——X - SEEDS
A TRBRTE

1| Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 24 May 2022



ASHELAHI3>5T? muRata

NP LY
HHER{FFR(E, AFISLTE L T 1

ERFGimDILilT. EPmZRltd S8 DN oY
aEFEmA—H—T9I, ’.

Innovator in ElectronicsZ X o &,
O—H>ICiBF. BHRHRDR G, BEEEEITN
RahHeUFET

Ny 7Y

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 20 November 2018 2



FIZ(E. ZT—RIA> muRata ‘.

1“‘\ 54 R85 1 %ngOO,mBiAE‘th'CL\5

EMIfRED
Y BEEtS=Y 1ILS .@;:o‘z.'v *
Q S 4 aA>5>
g ARIFAEFT A
& Wi-Fi® R s
...'Ir
SAWI 1 JL

FyvT
125045

7 &

% IT media Mobile [EEIIEADERIZEILD

5

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 20 November 2018 3



ESTEHEJD99.9%ICA>TUS muRata

JAXA Qualifled manufacturers
JAXARE b %

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 20 November 2018 4



LASFZHRFTRDIL

»
muRata P

INNOVATOR IN ELECTRONICS

e 146,301 en

18,000
17,000
16,000
15,000
14,000
13,000 -
12,000 1
11,000 -
10,000 -
9,000

8,000

7,000 |

6,000 |

5,000 |

4,000

3,000 |

2,000

1,000 -

D 4

2015 2016 2017 2018 2019 2020 2021

L7 ABROMR 2 TE
54l SAWZ 4 A% Boagorodtibl EMIZ 4 1% vaysesy
’ 0‘ hgr
40% 50% 95%

n52onttis = 7NO.

¥IFENAER L 2 TREUNTETT, 2LHRCHEICLYREYET

SHOEBTHN 27 No.l 232, SFETLFTROSEMCH LV E@ERGLET,

20204EfE 19 2 BBRTL
B BT %  4.8% (20195%)

25.0%
15000 20.0%
15.0%
T 10000
10.0%
5000
5.0%
0 0.0%
2016 2017 2018 2019 2020
FE
1) 3= =
20205 BT
RIS RIRE R o 4.8% (2019%FE)
paftad = n 0
B AREAREE Em
— 5 FEILEE (%)
1200 12%
1000 10%
800 8%
T 600 6%
400 4%
200 2%
0 0%
2016 2017 2018 2019 2020
e

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 24 May 2022 5



SROMK (T8 : PHF=voLmLT) muRata B

CCCCCCCCCC

HBEFRICHWUTE<DOALREUTEDHEATWNS

BoT E(CEFHLU SR

AEDIRIR(IEE D TL\D | NEBIEER

R DREMNE(CDL

1Bk (FIRERE (CHB

BWEODDIRHDHHRDFRLY + fEhhALY
HRBJDEFMADPFOADLREFTO>TND (PHFZVIRLID)
ANEHZ N

BiEMRkZ EBBRUTVEL LICPDOTWNWS

EERICAD EIEEDENRIIHIEDED T
B EESTZRDELY

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.

24 May 2022 6



»
{+ERIB4 or KA RIEORBORR (@) muRata P

AXw
¢ CNECTCEVWCECERNZZTDELXRENI CENTES...OJgEEN
=0\

¢ BIEHIRUVY BB (C KD CRIRNERD

#F1U L B(CDFRIFEN TN &

¢ AARICDIBDHIRNDT. BETHEEN (CENWTIERZEDH DD
ENHD. BBZA>TESD (HEFER(34F(D)

s BADL—EFTRSGEIL—bkdEND

¢ BBEARMEVWSERE

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 24 May 2022 7



SRS DERDIE muRata

T S RE - HRICBITS
EROMBARTERELRS LA 0)¥§b

¢ REETHR : SERRCI(IHEL LY

J. Phys. Chem. C 2017, 121, 1609816109

F IS IDINBYEICH T D FHERIET DIREFEA

Pt ' SrTiO; ' Pt
600 ; . . oeoeoooeooobg@y@ybgOyOyOydoeoeoeoeooo
- | e s0e000e0eoBiOlillNIale N cosecsseoes
€ 550} (a)
(4]
% 500} ]
& 450] =
3 v ] Z
o 400] / ] o
g 3%0f —=—400°C, Pt ] ?] )
@ o0l / —®—490°C, Pt |
%’ 250 —A—630°C, Pt
[ —¥—450°C, IrO, ] i
200 :
0 400 800 1200 1600 =
Thickness (A)

¢ # const. BRE ﬂ:ﬁﬁt‘ﬂﬁ I RHE
<IETTS

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 24 May 2022 8



sTERIFDBEDS

»

INNOVATOR IN ELECTRONICS

mnatal.

EROMBMR TERLZ

¢ REETHR : SERRCI(IHEL LY

¢ SHEMBORRE MEmETE | 2 < OJEEHZ BRI CERR

v REREFTEZEASOETRMFEFRPE BRI AT

/

Pazm #113) T
! down

~

2500

2000

1500

1000

500

0

BaTiO; '
Perovskite FE

PbZrO,-based
Perovskite

E

B K3Prg 75La0 25ND3
R TThis work
a3 . 1

0 4 8 12 16
DC E-field (MV/m)

J. Phys. Chem. Lett. 2015, 6, 283-291

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 24 May 2022 9



SRS DERDIE muRata ‘.

TEOMBARTEERC MnCkBFrUT hSw

METH | ZH% T%@%iﬁ‘fﬁ (i
6 ad V‘V -
s [EIEZEHH : RERTIIELL - L[
— |~ Mnn-vo
e Sl
= el A6 L — ﬁ ’ .—’—’/ o l%
¢ EHREMRIOBISE - HiTE BT e gedon
N 41 )1 ¢ 0;0
) (Mnnvo)’“ Mn3;

6 T T T T
0.0 05 1L U 1. 5 2 0 25 30 35

g E*ﬁ'& . E‘I’%t“ﬁgﬂﬂ . ;iEEﬁ JTIL=%#AT (eV)
MLCCO#EFARIR DELZE DyDEEFEZT, NS v TOREF

e injection

(b)
0-0:00:5°0
QQ?QOQ 0‘ Oo

QCOQQ ‘l.‘.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 24 May 2022 10



SV EBIES & DI BT S IEY muRata

RRAKF
RIEXZF
RRIEKF
FUMNAKZF
g2y RE
Etc...

W N | | | e

HHEBHERES & BIFHREY (C1HAE L
FTARBNT « FIARM B ORFE(CBNZANTNET

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 24 May 2022 11



Electrocaloric MLCC

=% UNIVERSITYOF  snulRala ‘
) CAMBRIDGE INNOVATOR IN ELECTRONICS

(@)

|AT o5l (K)

o) S ~0.96
6 200
5 MLC of PST
E~29.0Vpum™ —150-
S
4 1 ~
3 51001
(@]
2] T
™ 5.
1 Gd spheres MLC of PST 1
| E~158V um’
HoH ~ 15T Hm \
0 . : . 04 . . —
260 320 380 440 500 0 1 2 3 4 5 6
T (K) ATl (K)

Comparison with Gd in magnetocaloric prototypes
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Large electrocaloric effects in oxide
multilayer capacitors over a wide
temperature range

B. Nair, T. Usui, S. Crossley, S. Kurdi, G. G. Guzman-Verri, X. Moya , S. Hirose & & N.
D. Mathur &

Nature 575, 468-472(2019) | Cite this article
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