FEBEE 02435 @%1042% . ISSN0369 -2302 CODEN :MTDNAF

MITSUBISHI KEPSFEHET IDFzVY
ELECTRIC

Changes the Bette

=B BIEH

3

IN —7

2018
Vol 92 No 3




= el it

B X

HE TINT—F N1 X,

20255 IV TIERT 5787 — 7754 Rifidfy oo 1
Ml

NG —F T 2 — VO T & R s 2
T=57 T2 ny— N - LA

Eﬁiﬂ} RC-IGBTF v 7";)1&%]‘- ....................................... 7
FOTLAE - & ISR

SREE N o —= DRESE 11
BN - B ACA - TENURIEE - Tk - N

IRF VBRI Sy = DEM e 15
FHDE ST - SR - M - #E B - TR

33KV T ILSICIST —F T g Jl vrertereenrrinenraiaeiiniannn, 19
BUR AT - IRE S5 RBNL @ R -l W

SLCHMF & HiPC- TIMIC & BEA b L ALK -ovveeeerene 23
WY - KFFRIL - Mg

FEXHE 7THHCIGBTOCIB Y A 7 cvrevrererereemnmnoeennenne. 27
RECZER - IL5 F2 - AN

BTHARIPM GIY ) —=X" DG A VT 9 THFE worveeeeees 31
VAR - ORI By - RAER

FB/INE 7 JUSIC U DIPIPM” cererrreererrrnensiiieanieiiineeneinen. 35
EERANE - WAL - WK - BE

ET&.J’HE/J\EJ“DIPIPM“ ............................................. 39
% &S - LHEM

BHEEH BT —F Y 2 — VORI EYA] - evevemrrmmeenns 43
i TTR—

“‘DIPIPM+"2X 34 vI3— % SRETIR AL s 47
[EEE ¢

7877 = 7754 AD G E A HER L B S AT A+ 51

HER - FTEE B - iR

Vol.92 No.3 2018

Power Device

Power Device Market Expanding towards 2025
Tomoya Ikevama

Latest Trend and Prospect of Power Module Technolo
Gourab Majumdar, Junji Yamada

RC-IGBT Chip Technology for White-goods Applicati
Tetsuo Takahashi, Takuya Yoshida

Package Structure for High Temperature Operation
Kenta Nakahara, Norikazu Sakal, Kazuyasu Nishikawa, Yoshihiro Yamaguchi, Kivohiro “chida

Packaging Technologies by Epoxy Resin Sealing
Hirovuki Harada, Yuji Imoto, Satoshi Kondo, Yusuke Kaji, Junji Fujino
3.3kV Full SiC Power Module
Tetsu Negishi, Ryo Tsuda, Shigeru Hasegawa, Shinichi [ura, Hiroshi Yamaguchi

Relaxing Thermal Stress by SLC Technology and New PC-TIM
Koichi Masuda, Yoshitaka Otsubo, Tomohiro Hieda

CIB Type of 7th Generation IGBT Module for Industrial Use
Kota Ohara, Minoru Egusa, Takamasa Oda

Expanded Lineup of 7th Generation IPM "G1-Series"
Nobuchika Aoki, Rei Yoneyama, Hideki Tsukamoto

Super-mini Full SiC "DIPIPM"
Kiyoto Watabe, Masayuki Furuhashi, Shinji Sakai, Toshikazu Tanioka

Super Mini "DIPIPM" for Automobile
Hiroyuki Hata, Naoki Ikeda

Development Trend of Mitsubishi Power Module for Automobile
Seiichiro Inokuchi

Optimized Inverter Design by "DIPIPM+"
Torulchi ra

Analysis and Evaluation Technologies for Quality and Reliability of Power Device
Toyotsugu Enokida, Takeshi Abe, Takahiro Ito

Eﬁiﬁm.‘ﬁ%ﬂ ............................................................ 55

FEFEHME

CVAVER RIS ol

iﬁﬁﬂiﬁlﬁa‘%lﬁﬁ X Uﬁi%{&%ﬁﬁ(ﬁJ ........................ 57
F/\q_is/f/fo ...................................................... 58

ARy bZ4 b
33kVIZNVSICNT —FE Y 22— )b

R NT—=FIRA X

HERE, M, RE BH HEE HIE HiioF-% mEAvnT—1L
Mo ZAWFT N T — TN, AR B LT A
SHOSIH(T Y Ay CMARMMUF Y S THBSIC(EN AL A=A FYDTA VT Y

THRELTWS

S 1k, BT 1 v

VEGETABLE
IL INK

R &
TELRMWLHEIETVD

51T, ENLPEKT v 7 ERBERT 20 7 — DI b BIRROHGM 2 IR E
B OB Z R L, WISV 5O ERUT IS

EMOTEAIRERLTTH S

P S B AR T v 71



MITSUBISHI DENKI GIHO

B/ #/ 5

20255 (CHF THKT B/NT —FT /N1 ATHit5

Power Device Market Expanding towards 2025
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Latest Trend and Prospect of Power Module Technology
Gourab Majumdar, Junji Yamada
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Relaxing Thermal Stress by SLC Technology and New PC - TIM

Koichi Masuda, Yoshitaka Otsubo, Tomohiro Hieda
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CIB Type of 7th Generation IGBT Module for Industrial Use

Kota Ohara, Minoru Egusa, Takamasa Oda
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Expanded Lineup of 7th Generation IPM "G1 - Series"

Nobuchika Aoki, Rei Yoneyama, Hideki Tsukamoto
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Super - mini Full SiC "DIPIPM"

Kiyoto Watabe, Masayuki Furuhashi, Shinji Sakai, Toshikazu Tanioka
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Super Mini "DIPIPM" for Automobile
Hiroyuki Hata, Naoki Ikeda
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L ChEE 2 B 72 il I D W TR F 72 Lo 05 % o
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HEEE LT, NUY—FV 22— VHPEEINLPCBED
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A VN=F VAT A FEIICHER L, 737 —PEfkoM
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Tz—AZELTHHHI LB, £ U NN=F VAT L
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(1) WA, Er:avnN—%- - N—% T L —
FHNEDOF—NA v T % 4T DIPIPM+ 1) — X",
=FEBEEPER, 90, No.5, 303~306 (2016)
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Analysis and Evaluation Technologies for Quality and Reliability of Power Device
Toyotsugu Enokida, Takeshi Abe, Takahiro Ito

2 B

ZEBBRIE, WDKK E LR EORFGHIRD S Gate Bipolar Transistor Module) ® MOSFET (Metal - Oxide -
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A THRBEYEARD 5N 2 SOl Fm L B/ HBH (EV) I, B R COBERAKIZ D B A A, B
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I Y REE R ORI EORERIFHA > N— F I#A AXRBALZTEALRZY, HHRRKD O ORE L ik
ENBINT—FEV2a—VeGEE LTRERTELT S DIOIBETHELZD T5720, &BEEOMEGIRES
CEEoT, HADHIANFLIZHEIKEZ LTV 2, BERYOBEE, T VT ABREDNT—ET 2— LD
F 72, 19904 MBS SSI(Z Y I ) T4 ALY HE B LB ’ﬁéﬂ REEERITT, 20720, HHFMNE
IR D RG22 & NEUE 3BT & BSIC(¥ ) a > MIE, mE - &EE - REPAERM EdE L A s, T —

=N F) T4 2O Z MG L, 20104- 125 TNA A% RETBSE R S, HOREZFHN, AREGMmD
FACICEE), BERREIA 07y 72 LA L5, & figedT, AEFH A e Bl 2 & & ATV, Bl A SR T
HBEBOP K ZHTF TnBH 00, Vb,

R —EY 2= VERET 5% T THHIGBT (Insulated

W.,B DB
iR AV
(1) MU FEILOBERK / Elw )
RREINT% L TSEM, FIBE,
TEMIFEIC K> THR SiF 17
la*/un
() MEEBDOHERERA

SRi%, SEM, SCM, )
SMMIEEICKDT ﬁﬁ@%ffﬁ

g ZEN—ZR

(1) D/BEW./BOESSHE OWIERIA

() FYTRAAGSA ADME — [P SHPIIIT % UTSEM, TEM, ESBDiELE
AES, XPS, TOF-SIMS, [CKOTEHR
SAICASEVILE [ &> THH n+/\v7z = (2) BRM DEMERRE & Wik

F—bhISTPRELCK>THE
(B) BRMEDSDT U AR
GC-MSEICK>THIE

IGBTF v JDFHHEIEE & DHFiE INO—EY 1—)VOFHBES & HHFE

SEM : Scanning Electron Microscope, FIB : Focused lon Beam, TEM : Transmission Electron Microscope,

SR : Spreading Resistance, SCM : Scanning Capacitance Microscope, SMM : Scanning Microwave Microscope,

AES : Auger Electron Spectroscopy, XPS : X-ray Photoelectron Spectroscopy,

TOF-SIMS : Time of Flight-Secondary lon Mass Spectrometry, SAICAS : Surface And Interfacial Cutting Analysis System,
ESBD : Electron BackScattering Diffraction, GC-MS : Gas Chromatography-Mass Spectrometry

(E1) SAICASIF, KEXTSRAFvIARDSRERTHSD. (X2) FT—hISTIF BWERRIEFOERERE CHD.

IGBTF v I ENT—EY 21— IVOFHEIRE EFRFE

JND—FEY 21— )VICEBEHINDIGBTF v JE/NT—EVa2—)UHII CITECOFMER EPMFEDO—FIERT, IGBTFvIE v
FEILOMEFAR, IBBDERRA, %EX@?’(K@DDE%E@E 95, ND—EI1—)LHIICIETIF, D B(Die Bonding), W./B
(Wire Bonding) & E S BEFEOMERIR, SEMOEBHERE>T D SHARD D ZEIT D,
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BREOKD, 512, Sn&BE Th AIMCHEENICBI%
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BB ERHED T £ 7 ) T T @1
AN DR DA L 725 O TR R fffT 7 0 — %
R8ITRT. 3, XU —EY2— VIREET, BT
fliz g L, NEAGNELHERT S5, KRIZ, SHEEAEL &
HIZ, EBXH, SATCEGFWEES) mE, vy s 4 %
BURNT 72 E OIEMIEM A X A A RATR AN E 2 R
5o WIT, HEEAFER Sy r—VRBET, Fy7eHEHRS
%, EMS(Emission MicroScope : Z%###7), OBIRCH

54(210)

OM : Optical Microscope, LM : Laser Microscope
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