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Abstracts

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 26~31 (1993)

A Client-Server Software Development System for Business
Applications

by Tetsuyuki Tobiyama, Hitoshi Dsaka, Norikazu Inase, Hideru Doi & Kotaro Yamashiro

The article introduces “SWEET 1I/WS” and “OPENBUILDER” tools
developed to support production of general-purpose workstation and
client-server systems for business applications. In connection with
SWEET II/WS, the authors describe the integration of design informa-
tion centered around a data dictionary and tool linkage. Regarding
OPENBUILDER, the authors describe production support under a new
task integration model and such features as data-dictionary-based inte-
gration and application assembly using linkage functions.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 2~4 (1993}

Trends and Present Situation of Software Production
Technology

by Takeshi Sunohara, lkuo Yamada & Hisao Koizumi

The revolution in information-processing technology, with its trends
towards downsizing, open systems and networking, has increased the
importance of software while greatly influencing software production
technology. The article explains the basic philosophies of software pro-
ductivity and quality improvement, and examines the present situation
and trends in production technology. It covers the establishment of soft-
ware production processes, the shift towards object-oriented program-
ming paradigms, the move from integration to knowledge-intensive pro-
duction systems, and the education of software engineers.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 32~37 (1993)

An Integrated Production System for Plant Control Software
by Taku Fujioka, Takanari Fujimoto, Takehiro Kaga & Yuji Morioka

The article introduces an integrated software production system that
supports software production by a plurality of physically distributed
software engineers in a client-server environment that resembles the
target system. The engineers can exchange or share information and
have access to a rich variery of tools. The key features are described, in-
cluding the cooperative work support functions that join distributed
production sites, electronic documentation support, tool integration
using framework software, and software reuse functions.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 5~10 (1993)

SPRINGAM: A New System Production Standard

by Hiroshi Kobayashi, Kenzaburo Akechi, Mikio Masuda, Tetsuo Kimura, Tetsuya Mano
& Fumio Yasuda

To implement application systems, there have been various ways spe-
cific to application-field and hardware-platform. Recent trends in the-
Information Technology industry show rapid change and vast diversifi-
cation both in customer reeds and computer technology. A unique and
well-organized system integration methodology is required to corre-
spond to this paradigm shift. SPRINGAM is the Mitsubishi Electric Cor-
poration’s methodology for system integration to cover the require-
ment. The article reports on the features, content and application
methods of SPRINGAM, particularly on customization methods that
can adapt to various system scales and project characteristics. Applica-
tion examples are also discussed.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 38~43 (1993)

Software Engineering for Embedded System Integration

by Fumio Suzuki, Koichi Kondo, Rika Aoki & Yoshihiro Iwasaki

Innovations in software production methods, improvements in the soft-
ware development environment, and the establishment of operations
standards are being implemented with the aim of improving the produc-
tivity and quality of software for embedded system integration. The
article discusses these embedded software production methods. It
describes product development using such design methods as the MES-
SENGER operations standard, the SA/SD method, object-oriented cod-
ing, and a software verification system.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 11~15 (1993)

Diagnostic Technology for Software Production

by Toshifumi Naito, Mitake Yoshida & Naoichi Yamaki

The authors have raised software productivity and quality for large,
complicated software projects by application of diagnostic technology
to both production process and organization and to individual software
production projects. The article reports on these diagnostic technol-
ogies and on simple diagnostic tools which have a knowledge acquisi-
tion mechanism.

Mitsubishi Denki Giho: Val. 67, No. 9, pp. 44~49 {1993)

The Mitsubishi Software Quality Management System

by Tetsuo Tsuchiya, Mitake Yoshida, Toshifumi Naito & Yukiyoshi inoue

Software development has become a complicated and diversified proc-
ess due to the use of networked computer systems and open systems.
The article reports on the software quality management system at
Mitsubishi Electric in this context. The system was developed based on
an understanding of the characteristics of software quality, and has
been upgraded every year.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 16~20 {1993}

Software Design Process Support Using the PPK Method
by Norihiko Suhara, Naoki Tamura, Tsuyoshi Nakajima & Jun Sawamoto

We have focused on software design processes in order to provide a
design method and software development environment. We have devel-
oped an original method named Problem-Product-Knowledge (PPK)
method to record and analyze actual software design processes. With
this method, we have derived a domain-specific design method from the
actual design processes, and applied the method to the development of a
real-time system with object-orientation technologies. In this article, we
discuss the importance of software design processes, outline the PPK
method, and present in-house application examples using design
methods derived with PPK. .

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 50~53 (1993)

Educating Software Engineers for Greater Productivity
by Yukiyoshi Inoue, Koji Yoshida & Takeshi Sunohara

The key to the most significant software productivity improvements
lies in software engineer skills rather than the use of specific develop-
ment tools or management systems. Education of software engineers is
especially important at present, when quality takes precedence over
quantity. The article explores the curriculum used for various fields and
levels of skill at Mitsubishi Electric. It also introduces the present state
and key issues in software engineer education through discussions in
seminars titled “Basic, Comprehensive Software Enginieering” held at
Mitsubishi Electric’s Institute of Technology.

Mitsubishi Denki Giho: Voi. 67, No. 9, pp. 21--25 (1993}

GhostHouse: A Lively Object-Oriented Application for User
Interface System Construction

by Hideo Nakata, Misayo Kitamura, Taizo Kojima & Akira Sugimoto

In recent years, object-oriented programming has been seen as the key
to developing reusable software resources. However most large-scale
systems already have extensive software resources in place, precluding
exclusively object-oriented solutions. The article describes GhostHouse,
which has been configured using objects that fit with existing software
components. The authors propose a method that achieves the dual goals
of employing object-oriented programming to realize the application
framework and reusing existing software resources.
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Abstracts

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 80~84 (1993)

A High Power Gate-Turn-Off Thyristor

by Nozomu Sennenbara, Tsutomu Nakagawa, Masanori Yamamoto, Jun‘ichiro Kaneda
& Masatoshi Takeda

A 45kV, 4.0kA high power GTO thyristor that meets the demands for
low-loss and low snubber capacity has been developed. The snubber
capacity is reduced to half that of the previous devices through the use
of a fine-pattern emitter without alloying between the silicon and the
heat absorber, and by optimizing the control technology for diffusion
profile and lifetime. Devices have already being shipped, and have
received favorably reactions from customers.

Mitsubishi Denki Giho: Vol. 67, Ne. 9, pp. 54~56 (1993}

Prototyping System for Large-Scale Systems
by Kosaku Tsuchida, Satoshi Shimizu & Makota Igarashi

This system is a comprehensive environment that answers needs for
developing advanced information systems. It is useful from the stage of
system concept definition through prototyping effort with the client. It
comprises a presentation system. software development system, evalua-
tion system, and external system simulator. It was developed to visual-
ize the system concept, unify the developers’ ideas, and permit early sys-
tem feasibility assessment.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 85~89 (1993)
A GTO Power Brick

by Yoshitada Yoneda, Kazuhiko Niwayama, Yoshihiro Yamauchi, Hideo Dbi
& Yoshihiro Yamaguchi

The corporation has developed a mass-production 2,500V, 2,000A GTO-
thyristor module (GTO power brick) for applications in lightweight,
maintenance-free power-control systems. Significant developments
include improved thermal performance and insulation structures, and
measures to adapt the GTO thyristor element and aluminum electrode
block to a non-hermetic package. The design has been optimized for
variable-voltage variable-frequency inverters used in commuter trains.
The device preformed well under accelerated reliability testing and has
been well received by the industry.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 5863 (1993}

Present Situation and Prospects of Power Devices
by Akira Kawakami, Tomihisa Yamada & Satoshi Mori

Improvements in power devices have driven an astonishing advance in
the field of power electronics. Fine-pattern and simulation technology in
the field of MOS gate devices has led to speed and performance
improvements. Intelligent power modules (IPM) incorporating drive,
protection and diagnostic functions are becoming popular. GTO and
other thyristors devices continue to increase in diameter and capacity to
meet the requirements of flexible AC transmission system (FACTS) and
similar applications.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 90~93 {1993}

Highly Reliable Power-Module Packaging Technology

by Yasuo Kamitani, Yoshio Takagi, Kiyoshi Arai & Mitsuhiro Nakamura

Users of power modules have requested highly reliable products for
power converters in elevators and railcars. Reliability (lifetime) is
evaluated using the lifetime curves obtained during power-cycle testing.
The authors’ research shows that the device lifetime is substantially in-
fluenced by the package type. The article reports on the construction
and lifetime curves of a representative power-module product.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 6468 (1993}

Large-Capacity, High-Voltage IGBT Modules

by Kaneshige Takayanagi, Hiroshi Y
& Ken'ichi Kanazawa

hi, Masayuki Koura, Kaichi Mochizuki

3

The corporation has developed large-capacity, high-voltage IGBT mod-
ules rated at 1,700V and 400A. They are expected to bring smaller equip-
ment size, lower noise, and higher efficiency to dual-use power con-
verters for rail use and other high-voltage control equipment. The total
performance improvement includes reduced generation loss and load
shorting protection alongside higher voltage and current capacities.
The atricle reports on the construction, features and applications of
these devices.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 94--97 (1993}

A Low-Loss Soft-Recovery Diode

by Hiroyasu Hagino, Toshiaki Hikichi, Noriyuki Sogjima, Masanori Inoue
& Shin'ichi Ishizawa

Demand for high-performance high-speed flywheel diodes has followed
the development of high-performance IGBTbased inverters. The
authors analyzed the internal state of diodes during recovery and opti-
mized the anode profile, thereby improving the relation of the Q,r and
Vi tradeoff. The V¢ rise has been limited, Q.. reduced, and soft-
recovery characteristics achieved. The diode technology has been incor-
porated in the corporation’s commercial third-generation IGBT mod-
ules and intelligent power modules.

Mitsubishi Oenki Giha: Vol. 67, No. 9, pp. 6973 {1993}

The Third-Generation IPM
by Ken Takanashi, Seiichi Oshima, Gourab Majumdar & Yoshifumi Tomomatsu

There is strong industry demand for low-loss intelligent power modules
(IPMs) for application in inverters and air conditioners. The corpora-
tion’s newly developed third-generation IPMs have reduced inverter
loss by 209% compared to the corporation’s second-generation products.
In addition, the IPMs have an internal realtime control (RTC) circuit
that simplifies short-circuit protection, allowing equipment developers
to make the best of IGBT capabilities. The article reports on the con-
struction and characteristics of these devices.

Mitsubishi Denki Giho: Vol, 67, No. 9, pp. 98~103 {1993)

Simulation Technology for Power Devices

by Akio Uenishi & Hisao Kondo

The article reports on the correlation between one-, two-, and quasi-
three-dimensional breakdown-voltage simulations with measured
values. It also reports on the results of two-dimensional device simula-
tions used to analyze the critical power loss for a transistor leading to
the sustaining and switching waveforms of a IGBT turned on under
shorted-load condition, and to determine potential distributions for both
devices. It also reports on the application of circuit simulation (SPICE)
to power device switching analysis, specifically the modeling of IGBT
and GTO thyristor circuits.

Mitsubishi Denki Giho: Vol. 67, No. 9, pp. 74~79 (1993}

An IGBT for Low-Loss Voltage-Resonant Inverters

by Kazunari Hatade, Takashi Ono & Yasuaki Fukumachi

The corporation has developed a low-loss 1,000V, 60A-class IGBT for
voltage-resonant inverters. Reduced V¢g(sat) for the device was
achieved by optimizing the MOS structure and the doping profiles of the
n* buffer layer. The tail loss (E.,,;) was reduced by raising the resistance
of the n~ drift layer. The package is a TO3PL type with the longest pos-
sible creepage distance and clearance distance, an advantageous struc-
ture for users seeking safety approval.This T03PL package allows the
loading of IGBT and diode chips together.
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DI, 1EA) Oid{b R U7 — 8 > ZREEOmaiifbic
£ BEXEMPREE COBFBENGE L, 512, Fv»7
T CTOMERERD 1200y 3_—3 3 V3l EXER
BT~ b,

FITHE, TANARAYI V=3 Y EHWT, £o35
A =2 Fiadfl L7oAER, FREE T2 3 2 & %< 1,700
V U EomELE L, FORBEELZR 5 ITRT,
.22 R4y FrIEEOER

=X 7LD, 7~ T ORI T
TH b, FRoSBEERRCIE, IGBT W& pnp b7 ¥
RGN L > TRET 57— NVEGHIERL, FHRMINEG] &
BIT I L FDIMER LD, £2°T, ¥)ary
2= DN Ny TPBOTOTFANES AL TIL LAY
bo—L R T A2 LT LD, HEpT EAM HDR—

Vees (200V,/div), lees (200 A /div)

5, TERET (GBTHIEK)

I {100A7div), Vge (200V,div), t (500ns)
(1,/2Bridge, Vec=850V, lc==400A, T,==125C)

8., ¥—> AR (CMAOOHA-34H)

65(881)



YT

IVEADIRAV LA 2 FE L, 57— A 7RI X
272,

§— A IBHEOIGHIZIS, IGBT BN S — % S FF
BOFRE O LETH 205, LAFMERTHT Y —hAf—Y
TEERMES £ — A v ois, IGBT &gz S
W75 o — Fowa{EEHEDIn L EE L7 727 §— L %
Lo L72hioT, 1700V SISD 74 F— FERIZLENL,
pn AT A 4 — FO p BOSMMRERE, #3 R n ER/EE
DGR E D, WREERANE <, L b AR
di/dt 258 7 b ) AoV RHEDER S A A — F 2
bIrizkoT, #—rA AEKOEEEX -T2,

Dz A F v BRI & - TS L AT
2 g F v ZEEERE 6 RUR TITRTS
2.2.3 EFRIOEREAETERTEORER

EFHBLEAGHT 272012l IGBTOIVL79-13 vy
& IR Vg (sat) MK LE & b, B4 051G
BT o3AH{EIZ MOSFET 124 % pnp t 5> ¥ 2 & Eiid)
THbB»b, Vg sat) # LS5 FEE LTE, MOS
AL AAEPALS, pnp F T VRS D hpp HEMS &
5 EICE TR b, FAUIRE, Bk L7zy—r7F
THEOBMER I ) T, BRPHERTTT, @k
EREER A &I L, #F LWARERSITREOIKT 246 <

Vee

Ie (100A/’/div>, Vee (ZOOV/’JdiV), t (500ns)
(1/2Bridge, Vee=850v, Ic=400A, T,=125C)

1. &—>7 7R (CMAOOHA-34H)

D
=
N s
g °
£ b
- -
- A

FToanaay

1
1I
; .
Poly-Sité Poly-SitR

8. IGBTE I OEERUKEES

66 (882)

ZEELD,

72T, Vg (sat) DK E TSI RO R T 5
T 2728, IGBT Hx=v Fe/uiiEs SHEERESHNT
GBT THwWe g ERIAL L, UTI0R~N2 L9 %F
BCRaifta R -7, 8 I3F0eETH D, s L
Tt n" T3 BRIEFLIKITERL, BEOTTIy
7B/ E R, F72, R VERETIEHS Z EHTEL
B &5 0F v VRIS, pT ILEGER A L, - k-
I3y L EWEER Ve (th) #25< L, Fx 22
LTV 200 TH B, ZDET Iy FHEICH
T2 BESOTI v FEEOEE, 2FD, TIvsar
27 b E{=B/ (A+B) } kU n" = 3 v & FEEOYEAEIT
DL RS 2 & T, Vg (sat) DM & whRICIESD
7, MOS SN EFRHHERES 2 REVICHIR L T, EAGER
N2, EAPEETEOMERE FEB L2,

B 9icid, ZERME=MAL200V RIGBT 24l
D, T3y aryr L AT E R RO E—
7 EROBUERTRY, 7575, TIvyary sy EE
Tl T 52 L2 L - T, FEE— 7 W& IS
LT ERTE, fERE LTHaaBfEEEL R LN TV S
ZEDr b,

X 101243, 1,700V IGBT RF 0 AMEEEEEEZR

12 F 41.2

1.1 - 411
~ 1.0 - o /Q/o/ 410 .
g o—"° AN g
Z 08 F gt 109 &
oo o
= =
.08t {08
el o) =

07 \o O 107

— O
0.6 - — 106
05 4 L 1 ] i L 1 405
6 8 10 12 14 16 18 20
y (%)

K9, T3ivya>y o bE(y) & EERWEG) RY
EiE— o iR, nBE%R 1,200V RE=HAH)

fo (100A7div), Vee (200V,/div), t (2 s, div)
(Vee=1,200V, Vee=£15V, T,=1257C)

10, BFEHER (GBTER)
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30F

1257C)

281

a0, T,

261

S

°

221

20r \

18} \I

161

V) Vee=15V, &

Vee (sat)

. : ; ; .
0.0 0.4 0.8 1.2 1.6 2.0

F— LRy F IO (md (A - pulse))
{1/2Bridge, Voo=850V, V=215V, L=400A T,=125C)

R, Vee(sat) & 2o v F o FEEOBE ((REH)
T WEP LEMER LB L S

% 10 ps LLEDMHEA LN TN D
ZEHGIr B,

Yiar—-3zvETIL
VWFA »/X—%

600 |-
Voo =850V, 1o(rms)=200A, =08

g 500 |
X
[ " f.=3.6kHz
& 400 f Cese 1 BEFE Case 1
N 2w
< DIEEOX
A /
300 b foEy

200 | 27
IGBTEEOR

16 18 20 22 24 26 28 3.0

Vee(sat) (V) (Vee=15V, T;=125°C)

B12. Vee(sat) & EAEERIZS 51 > — FIBEOBRF

. CMA0OHA-34HIRAER D EE 4L (REH)

2.2.4 A= 9ERX o { H % Yifir | WA
IGBT B){ERFDFS AR K T, Vs V-2 iy 2 MBE Ic=1mA V| 1,800
- e - = T,=25C 2.6
BRSNS A >3- EEDX ¥ Veplsat)| a1 gz sy |00 o v 2
Y TR £ D, Rk 2 £ o =
, p - VGE(th) Y—t-2 Iy sEIL EWEERE Ic=40mA, Vep=10V A% 6.5
- ~ S He - EH[ AN
/{ /%/7-}}3}\@[}]&)%{5”@75 = Cies IMER ANEE o 56.6
¥ 2. 20, EHABEETHH Coee IMEE T II;GE:i;’:; nF | 124
- N CE™
T HEEIIEFIRED, mIRE Cres NMEB IR A o] 064
THEMT 2500324 v F 7R talon) | & — A VIRAUH Rf;x%:‘fx 4 ‘707; v 266
o ~ ~ - B3 pde S CC:I’OO =
USANE 3 s PN EoR-E LT h 7z A LI Vge=15V ns |22
‘ ty(off — ok 7 R AU = 354
LTKEC 2, LEnisT, * aleff) | 7= A7 R Rg=22V 5
. t 5 — o 7 TR T,=25V 420
! eV I n e P
v 7RI LT IGBT ot I SRR —di/dI=800A/ p's A | 688
FRZRET HBLEPH Y, 21 n [ T,=25C ns | 198

SA79 4030 Fa—IZk
S>THhE 5,

CM400HA-34H @ L 857, @RS T THORA v F >
THEE Vg (sat) D b L — FF 7BGEZ2R1112RT,
121243, IOy — 70 —TrofBonbT—3%
MW, BEAREEREL, Uzx ) TR . = 3.6
kHz 2T CM400HA-34H % VVVF A > /3x—F 2L
T EDFAERIMEERT, B125 6 f.=3.6kHz Tid,
Veglsat) 12 & BEMIRRAOEIRL D 3, 24 v F 7K
AN T, BRI R T TEIRE W2 L% b,
L7255 T, RITDML—F+74—-7D (Casel) DAk
274754630 ba—LT 52T, R12DEHAIE
REPGMERICT 220 TE S, £72, (Case D fHERIC
B ARERKDEFIEL L 2L v F v THEOE L %
1215R9,

CNLDEY IV —1 s VRS, OGO
FME, BEEEER L T~ ) TR f. = 3 ~ 6kHz
THRMBREZL D L9 Vegat) =27V, F— 4 7Tk
R £ = 450ns & L7z,

c BINEIGBTE 2 2 —/v - @l - i - &l - 2R -

2.3 EETEHSH

212 CM 400 HA-34 H OFYERIE TR 5 1172 EEER
B R, ©1313, T3 SEORIEETH Y,
I LAWMTHIV Y ZBIFRE A v F » 7 EORGRE

Y,
2.4 & B

IGBT # DC1,500 V 2R Tk hIHSaE (< L 7o
DSBS EE 15 2R T BT, 3L~ 3=
S HRDE LN, 1 T—2472) DEFOMIEE 1,2 THE
HTE5 L) FEEINTWE2H 1,200V LD IGBT @
R REE £ Z H5ND, L L, HEESEED oS s
WX B2 ANBED LA BPERBDA L5707 L 2L 5
—UREZEREFERE LA, 1,200V IEN IGBT @i
BiEE 702, L72As-T, HHEEE20E LT EMEY 51243,
1,700 ViitED IGBT A8y 7 3,

Bk GTO T3, %Y TS S = 1 kHz FEAIR
RTHLDIZx LIGBT 2T 22 &tk Y, fo=3~
6 kHz BLE TOMHM M REE e o 72, F72, EBAA v F

67(883)



o

ve=2ov || |/ vi=1dv
L
RN
2 L]
% // Vee =10V
s
;/// Vi 8V

e (50A/div), Vee (1V./div)
L y-T 3y 9FEIEJ@EVCE (V)

B13. Hh4E (KFRA)

v RO 7260, EEE PWM (Pulse Width Modulation)
T BT 52 L AREE 2o D), A voy— HERTEE
I IGRICEDIT A L L TE S,

. & 7TV

Pk, DC1,500 V 250 gkt B i kI SEE o st ok
FELTHRLZ, EH1,700V,7400A, IGRT €Y a—
)V (CM 400 HA-34 H) O, FBRUZDRAICDWT
WAz, LIS, ZOREICOWTE LD,

(1) SWE E#1,700V), 2 ARHEE R EAFHETRD
TR £ b — 2 VIERER 1 B3 5 2 LTI L7,

2) &4 575 2R Y, BHE, KERERICEL
T2r¥y & — UBSICRTI L7,

INET, IGBT IZHat ) - hRBE»OEEKDOE D
BREE ST TOMEAI T &2, SR0EmE KR
BN D E-T, ELREFOHATFIE» S bk
B, i, ZoOMn=—XHHEZE LHALPTH D,

ZZETREW TIE, EM1,200V,1,000A IGBT €Y 2—
)V (CM1000HA-24H) 2BA¥ T2 Z LICbBIILTHY,
AR L721,700V IGBT & AbeT, ZD@EHSED
PRICHEERL 5 2 L LTEET 5.

68 (884)

0

1,/2Bridge
C Vee=1,000V, Vge=x15V
T T,=125C
= L
£
z 10F 0\0\‘)><2“
£ T ta(off)
§ : A—’W td(on)
I - s t,
i\ ‘/ :
Y O10° | —
~ - /‘
: A
10 i T T Y O S | 1 TR W T S |
10 10° 10*

ALVZIERE (A

14, AL 2 9BHRE 210 v F o 7EMOBE (REM)

DC1,500v
Z>— uid vig wia

BEBBMAIYF | Ce

K3

i JK}

KF K
A J@ :JK}

a% o Uig
LA © Vi§
e " Wi

]
1
Pl
|
[N}

i
Cx Ji}

s %

L

Y J(:}"
L,

F15, o >/85—5 ERRAERL

&£ XK

Filmon, FLOERD, KEZIE, KNI BRI E
BEH GTO2EF 3 vs%, 3Lv~UVIGBT A vox—%
FEE, TS FEERFSSERSHMERE, 5-70
~171

RANES, (REEA, HHST, aREFER, XHEE
IGBT T 3 v #HEBIC BT AR~ DRE, P 5 F
ERAFefERe#HERE, 5-8

IFE—, FAFH, HFHEL, SRIET & 3R
1,200V R IGBT mBi%, P 5 FEEXF2EEAS
FiEam X5, 5-12
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g S

NIJ—FZa—J

HE " HRfER
ABE—*
I-57 w2any—-1*

. & A &

WA, A =R ACH—KRRZT 2 »EnnF
TAHE— 5 DWRERINZAT ) 72dicA » 7Y Yz v b
7 —%& ¥ 2 —) (Intelligent Power Module : IPM) 2%
PIUADH T 5, IPM 13, ®d IGBT (ks — boxA K
—J FZrVRP) DEREER TVICE] & BT FERENDE,
BT BEEORETEY 6 ATIRER TV, VAT A
X7 —E5% 74— F Xy 79 AHlEEEEZ N7 —ED 2
—IVCHE L 72m BRI D X7 — T34 A TH b,

wlt, IPM IS 2= — X & LTRIARAL, /4 X
THEMAENERITE, SRIDOTHGH=—XITZ 22 572
DIEIARDE =M IGBT % IPM (AR AT E =
fLIPM #BRFE L 72,

AFTIE, B IPM DFE - #i5 - fFiZiconT

WD,

2. FEHKIPMBEAEDORS L

IPM {3, TERD/ N7 —Fo3f iz gL, &) Edec
ENEART L, L DAEYRE BB WY AT LA=—X
MIEDT 234 2T, B1IZIPMBIRD 2 27 b #5RT,
VAFLh=—XZR L, IPM OREr S sl O
TR, QEIAK, @ SHEERTE (R SOA), @R
DEGEEIEFONDL, L, ¥—F (X THBIG
BT 3R A o F > 7Rk S MBI & SOA L offlic b —
FAT7DBUE DY, TRTCOEE 2 RKRIRICRET 50l
AHRETH B, F2T, THOIL—FF72%ELTIVE
BRZEHT 57O Holi e HiliEl [C 2 FV2E 2 Hrdb b,

FAE, [ 23— AC H—KRED T — 7 HlfHEEE N3

S RFLD—Z RRMEEE
DESRE (BER%) QERABEAA v F 5k
OEME (RIER) OE#EER (Vee(sat), t)
QBWIETE :> @IEIS0A E:>
(OF33Av il 31 OREOBE SN
@ EHE, Ot DFEHE
®&nit ®./ A ATHE DA
DNy 7 =5 - BERL

SOA : Safe Operating Area

1. IPMOBEI w7 b

RIEIC
SRETEAN

“EEGCRTRIRE *HaE e 3= V=7 ) 2 I

FRIGBT
F v TEM

BICIBHEE LWbord ), FHEREE, it &
BEAEAL, ROV - BRAFREA TS, Ihbild
2 IPM ~Otfig=— X L ERRIRER b L5 (2
%D, AFE=FEMETIAIPM &) iR%% 20 %K
L7 =1 IPM 2BSEL, —BREMRET v 72 R-7,

3. ®  HE

3.1 IGBT * FwDi(7 Y —5 kA =¥ 1 F— F)

IGBT I2l3—ffic, a2V 279 -3 v ZEEMEE (Vg
(sat)) L AEF DALY — A TH» 5 b5 —
A7aRED ML —FA TRV Vg (sat) EPIEMERED L
— Bt 7BHRA D B,

Alal, BiFE L 72 IPM 3 TERD @ RIS O IRaEHREIC
Mz, V) TING A LOfFERHERAE RTC RIES) 28007 5
SET, EFEORAES =T 70D L— K F 7BHER R
FRICEANE 2 A FTUGET A 2 &AREL T - 72,

Vg (sat) ERIZ I3 MOS ¥o@EaE hom_ashRe T
Hb, 2T, UTo3mzrEREL: (@2, FT15M),

1) By »o—{lz L 2F v RNENERE

(2) g —2DT7 74 AL BT v ANNEORK

(3) p—ARE (L,_,) Df@flic & 2 JFET HEHOKH
F72, pnp b7 VR IEDOEGZEFEDOHADL Vg

O NV

2. IGBTF v 7R

F 1. IGBTF v 7 0¥ Ebs; (X k)

RALIPM Lch LpB Lp-p
;O fit £ 1.0 1.0 1.0
g = i f& 0.5 0.5 0.9
69 (885)



(sat) (ERICEHRINTH 7%, K, 72— 470K
Dbl n Ny 7P BRUTA 78 A Lot EAT
W, EHEORLF—rF 7D b— FF 7O8# 21T
=72

F72, F—UAUBHIRET LS~ A v nRE T4 A —
R SV EREP R 5.2 T 5, 20728, #HIHEE
5 (@) BN AEREE (¢,) DR R EE b, 72,

U Ao = CEEDMEED2DIZ, V7 b Aoy b
Weted, #3T, Y3al—ia il TUTHI L
WERATH B Z & BHER LT,
1) T/ ¥l p BOAHYREE ZRNT 52 L TIBIZ
EREND R —)VIBE R TRE R 5,
@ 7/—FlopEr ro—{LtT 5 & Tp B

FH NGB TREZ RS E 5,
INSDEEREILLI2Z LT, DHBMETH A
50 QM2 ER L7,
3.2 R R AR RE

IPM OI{FEEREICODWTRI ISR 4 S v 7 F v — |

THAT 5.
(1) B B

IGBT v 72 E Bt Rk D, avrs
BROAFHRIBE LS L Lty P ENBEF Over
Current : OC) L~ LI RICE Lz E &, AJHES2HHRL
yr— f AN A 7RI LT EER 2 BT 5, DL E,
BESHIRH D & REBHEICA 5 F T ps DFFEIEI Copr
OC)) #&iF, MEIURIBITL S —F L HED 7Y —iK

VX1

CX1

UV @ Under Voltage Mode
SC : Short Circuit Mode

OC : Over Current Mode
OT : Over Temperature Mode

X3, 430 Fv—¢t

HIERIC
ouT
oC
RTC

SC L

WL

4, E=tR IPMOAZBERE

ZAF L Vee=400V, V=168V, T,=1257C
Ic @ 100A,/div, Vge @ 200V, /div, t: lus div

5. RTCHEIEEA 7 WB-A 0 B HT

70(886)

2% V=400V, Vo=16.5V, T,=125°C
e @ 100Adiv, Vee : 200V,“div, t:1lyps, div

6. RTCEIERA ®H 2 i5E DB EE

7. IPMORAEEE (754, 600V)

8. IPMORLEE (204, 600V)
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/Sg RN = N N AN
A . HIERIC
IN @1\ = f/\‘“j“’\——\" = \\\\’ﬁ;ﬁ& NERRENN ‘?H
_M Fy7 hEsEFER
EENY —
i .
~— 2R
- "
?. IPME (75, 600V) B10. BRI
F2. E=HRIPMEE—E
Bone W
¥ 4% RS 2T B. | oc | sc|or|uv (X3 I&is Vﬂ%iﬁ) gg
PMB50RRB060 | 772 b>27 | O | O | O | O | O | 50 | 600 | TYP.18 | TYP.2.2
PM50CRBO60 | 77X b>97 | x | O | O | O | O | 5 | 600 | TYP,18 | TYP.22
PM50RRA060 | 42 LirdiE O] C | OO | O 5 {600 |TYP18 | TYP.22
PM75RRA060 | 42 Lol OO |0 | OO | 75 {600 | TYP.18 | TYP.22
PM100RRS060 | 42 Lrsiz O] O] O | O | G| 100600 | TYP.18 | TYP.22
PMI50RRA060 | 42 LEreT OOl O] O | C | 15 | 600 | TYP.18 | TYP.2.2
FI. B0, B=HR IPMoSHEIEE St 1GBT 2 GBT
P i
e . " P 1Y -
" M B
Vep(sat)| V=15V, Ic=75A, T;=125¢C 25 1.85 v
Ve Vp=15V, —Ic=T75A, Vgn=15V| 17 2.2 v
t.(on) Ic =754, Vp=15V, 0.4 0.4
tof) | Ve =300V, Ven=15V 06 | 05 me
Egw T;=125C, FHEAN 10.1 7.6 | m]/pulse
L Vp=15V, VN1=VNC 80 80 N
Ven=15V VXP1=VXPC | 25 25
taead HT — LB AN IZAS 3 2 ©s Sy — 10Re
—20C ST, =125C | A > 75— 5 161 161 fszrl.ox%lisvy, vZ'E—: 15205051V/div
oc =4 - A
Vp=15V 7L =X 53 53
sC —20C ST;=125C | 4 > 3= 51 241 241 N 11, B, E=HRIGBTO Velsat)
Vp=15V A 79 79 )
1, (OC) | Vp=15V 10 10 s
oT ~N— ZARIBLEE # 118 118 C
uv - 120 | 120 v
tec V=15V 2 2 ms
Vh — 15 15 v
Ry G-0) — | IGBT# 0.4 0.5 T /W

A=NEFAF—FI2L ) 23 BROMEZRE LTV S,
E£72, P AREATRKEICT B LRERC, TS5

(Fault Out : FO) #/MBich$ 2, & 2 —EFMEOT

7 —1ESHMRER S 1L, WEITIREESREIE S LT IUL, ko

ATHES THEIMIZY £ v b SAEKBIEDTTREC 2,

(2) FEMEENE (Short Circuit : SC)

FHSTRABHERELY, 7 2R EIES TE L o AR
BIOTHNIEEIT IGBT v 7% Rl 5 72D DREEET,
WHE BB L D P CIREOFHEE HNE LT 2, BT
HUBFEGT & [ U HEETIT, BB & D Ee L ~)L TR

BZHRA LTI V2 MY -2V — - ERL KB

RSNV VIR T iN

D le=75A,
ic : 20A,/div, Vee : 100V, “div, t:500ns/div

Veo =300V, T,=125°C

12, E-HRIPMY — > o i H

AR L, SHERRS 2 BRESIC L BV 7 MEIFT S — o TRED
Y= PBEEILDTFERI L INT D, 7 — b X R
X7 —EFe NS N5, FEGERE,r SN Y £y ME
TR & AR, BB S S,

71(887)



e

(3) BEAFFEEHE (Over Temperature : OT)

IGBT # v 7’05 I HEREE £ o X3 — 3 X F
REEL, v—RBEOEBKEZRET S, Z0gA, R
HL~VE b w7 v~y )ty FL~ULE L5, 3K
2R LT 20 —ES 2T 2,

4) HEERBEC T HR#EHE (Under Voltage : UV)

FIERERE T, HEIC OALEEER IGBT
NATAARNRICE DR 52 5, LI T,
BERTICA LAIES 2EITT 2 2 &I - TIRERT )
BEEE L EREIZ R Y v 7L E ey P LRAE DB,

Rt Ehiz T 7 —E5 21T 5,
3.3 RTCEH
E=HACIGBT &R B AT ) Beod i, /de 558 Y

IZHATH 72,  BEE il IC DFHEIRERRAEST T
FHEERICH L TEETE L WiEArH 2, 2T, stk
FHRFERITT O 4 IRT LI ICIGBT ot RH
BREE=S L, EBEV UV OERITAIEE, B2 —
bEEEED S EBERZHIET 5 RTC (Real Time
Control) B ##& T T2, FOEEKS, E6ITRT,
B O Ly S BROC— 7 40 BIEREN, £D

D& — o F 79 —VEED S50 BIEEE L5,
%7, RTCHBAPHIELTI =T —ESrHIENGE L
25T 5,

4, ¥ &

EBREE I T IPM SRR TH S, KT, R8I
WERERT, IPM (3, #REICIGBT 24827
L, 3R ETEIGBT F v 72 HFEDORERTEAR L, J&H
[ BB A SR E AR R T MRIC LT B, 50ALILED TP
M 3R 9 TRT LI 12, IGBT F v 7HHO~N— 2B » 5
B R U7 EE DT 2 BRREE TR S LT W 5, 2Ol
MR 1 (3RS R ORI 570 B 1 F » 77 IC A0E
PNTWw3, ZOIPMIZIGBT F» 7IC3ERITHER L7

L (BRG] B & B LT

Z1F 1 1c=75A, Ve =300V, T;=125C
I 1 20A7div, Vee @ 100V, “div, t:500ns,”div

313, E-WHRIPME —2 3 7 HE

] B, %72 30A LIFo IPMIZ,
160F  §2 79 600V FREMSH  PF=08 8 D & Il IC #* IGB
g wp T T 9 70F CHEGICERE S
< Eg: F=5002 nTHsy, r—hbHEANL TR
5 osob WLTLY— MEHRA 77
! SWEA LRI E B A XY
40r peaA — M EEDIREERE AL &
&1 1 Ig=75A, Voo =300V, T,=125C 22 S O S S 1o, 272 0AUTOIPM
Je 1 20A/div, Vee 1 100V, div, t:500ns,div 0 10 20 30 40 50 60 70 80 90 100 OEMIT O BRELSRIRALT
B4, BHAIPMS — >+ LT e 5, HAEOBHER T 5~
. (16, SR IPMOIGBTA R 2= FLTwb,

50 £72, 50A Lk IPM
5t HIBIEEAR DB 2 E 10 1T7R T,
a0 - B2 75A 600V EREEA PF=08 BRI A BRSSP AL
=i fo=15.00kHz B, 3BHIEES A o
< PEEL, LTEI—L B

E 50 | THRAAA TV B,
15 | FmEA 7o, HHERTHARIE 2 8
or MR LTHY, E9%
f)— e FDoNy Fel—NL FLTWw

SftI0=T5A Ve =300V, T=125C 0 10 20 30 40 50 60 70 80 90 100 B,

Ig 1 20Adiv, Ve @ 100V, “div, t:500ns,/div

s (RMS) (A
bW LEo ke, SHEREIP

X15. E=WRIPMY — > F 7K =17, E=H# IPMOFw DA 2 M gshk /4 2R BE/ 1
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