Vs tha propeily of

This materlal and Ihe Informalion herel

Fujl

3
5
S
o
5
o
3
a
)
5
2
c
o
)
E
@
>
=]
=
-
=2
S
o
£

lor the usc ol any
Qg purposus withouut

Co..L1d

sclosed In any wny whatsoove
y.nor used lor the manuiaclurl

d

third pm

lonl,

<

2}

Ihe expross willien consent al Full Clectr!

SPECIFICATION

Device Nzm

(1}

IGBT-IPM

Typz Nams

EMBPSONAQOB0-01

Spsc. No.

MSEM0O275

Fuji Electric Co.,Ltd.
Matsumoto Factory

-

DATE

NAME

APPROVED

DRAWN

H.Kawa ko i

CHECKED

A A/

N \Ti?lﬁﬂ-'“‘f\ i

THese

Fuji Electric Co.,Ltd.

DWG.NO,

MSEMO275

1715

IR TaVWEaTaY BN atwl



[=3

This materlal

nd the Informaltlon hereln Is tho property ol
..Ltd.Thay shall be neither reproduced,copied,

o

Fuji Electtlc C
lent, or dlsclo

ed In nny way whatsoever lor 1ho use ol any

“

usod lor the manulactuting purposes withou!

Hten consent of Full Etaclric Co., LY.

third  party.no
the express wr

Revised Records

Datz

Classi-
iication

Ind.

Content

Applied
dats

Drawn

Checked

Approved

Mok =27- 94

enaciment

Issuad
date

INERZE

T Hasetd

Fuji Electric Co.,Ltd.

DWG.NO.

MS6MO275

2/15

HO4-004-06



1. Qutline Drwing
=
Unit:mm
B mm 1091
95+0.3
138203 674 , 2225
32203 | 508 056 508 D6 508 D%

%
f‘.@.
EA

-

T . [ J )
l 9 I ”LL-‘!ITU Tai]IJeseans LL @ e Ty
"‘E’;- a2 4 T 0 6 | r;
R @ 3 '
!
= =
—|m™ %
g 3: = S . -
: o Ll:
. q
O 1N
- — W v U

toporly ol
ed copied
se ol any
es without
—
i .
3
1
T
|
._Q]L
o
@]
=0
I
|
=

p
c
u
5

5

6-M5 0054 2-?2.5

closod In any way whalsoover lor the us
.nor used tor the manufacluring purpose
wililen consenl ol Fufi Electrlc Co. Ltd

Inl and the Informatlaon hereln Is tho
c Co.,Lid.They shall ba neither reproduced,

7 = | d ri :‘:’J
EEEEE 33 i | i GUBPEONADS0- 01 I =
Sesaz & i - 0 T -
23::; °f L |
FrLeg== I
e
Fuji Electric Co.,Ltd. ¢MSEMO275 35

| HO4-004-03



This materlal and the Informotlon horeln Is the property ol

Full Elactric Co.,L1d. Thoy shall be nalther 1eproduced,copled,

lenl, or disclosed In nny way whatsousver lor tho use ol any

Ihltd party, nor usod for the manulacturing purpases withoul

Ihg express willten consent of Fu|l Electric Co.,Ltd

2 Block Diagram

Jov s
—O P
Veel G |
VinU @ - Pre-Driver
vz ﬁ I
GNDU (— ¢ - e
VeeV § |
VinV & ' Pre-Driver
VZ ,5/ .[
GNDV @& * - oV
VeeW @—— |
VinW@ " T’ Pre-Driver
Vzﬁ/ T
GNDW @ . * oW
Vee @ T |
VlﬂX@ ? Pre-Driver
W) [ !
GND (D) -
I
VinY @ . Pre-Driver
Vz ’i ; . % -
| [
K&
VinZ @ ! Pre-Driver j
Vz@l ; * *—o
OB
NC @
O N
l Temperature sensor
Rau Over heating protec- : W -,
ALM @ AN~ tion circuit ] -

Pre-Drivers include following functions
(D Short Circuit Protection Circuit
(@ Ampilifier for Driver
(3@ Under Voltage Lockout Circuit
@ Over current Protection Circuit
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3. Absoluta Maximum Ratings (8t Tc=257T unless otherwise specified)

ltems Symtols Ratings Units
Min. |[Max.

OC Bus Voltage Voc 0 450 \%
DC Bus Voltage (surge) \OC(SURGE) 0 500 Y
DC Bus Voltage (short operating) Vsc 200 | 400 \%
Collector-Emitter Voltage Vces 0 600 \
i 0C lc S 50 A
N | Collector Current 1mS lcp —_— 100 A
v Duty=62.6% -lc -_ 50 A
Collector Power Dissipation One Transistor Pc —_ 198 w
Junction Temperature Tj — 150 T
Input Voltage of Power Supply for Pre-Driver Vee X1 0 20 V
Input Signal Voltage Vin  ¥2 0 Vz %

Input Signal Current lin o 1 mA
Alarm Signal Voltage VaM %3 0 Vce \%

Alarm Signal Current lam %4 | — 15 mA
Storage Temperature Tstg -40 125 T
Operating Case Temperature (Fig.1) Tor -20 100 T
Isolation Voltage (Case-Terminal) Viso ¥S5 | — | AC2.5] kV

Note ¥ 1 Vcc shall be applied to the input Voltage between terminal No. 3 and 1,

gand4,9and 7,11 and 10.

3 2 Vin shall be applied to the input Voltage between terminal No. 2 and 1,

Sand4,8and 7,12 1314 15and 10.
% 3 Vawu shall be applied to the Voltage between terminal No. 16 and 10.

% 4 |aw shall be applied to the input current to terminal No. 16.
3% 5 50Hz/60Hz sine wave 1 minute.

Fig.1 Measurement of case temperature
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4 tlectrical Characteristics
4 1 Electrical Characteristics of Power Circuit (at Te=Tj=25T,Vcc=15V)
ltems Symbols Conditions | Min. | Typ. | Max. |Units
Collector Current lczs | VCE=600V — | — | 1.0 | mA
| | at off Signal Input
N |Collector-Emitter Vez(sat) |lc=50A — | —1 29 \%
V| Saturation Voitage
Forward Voltage of FWD VE -lc=50A — | — ] 30| V
4.2 Electrical Characteristics of Control Circuit (at Te=Tj=25T,Vcc=15V)
ltemns Symbols Conditions ! Min. f Typ. | Max. | Units
Power Supply Current of P-Line lcce  |fsw=15kHz %6
Side Pre-Driver (One Unit) Duty=50% — 6 16 mA
Power Supply Current of N-Lina fsw=15kHz
Side Three Pre-Drivers and lccn  [Duty=50% — | 18 48 mA
Protection Circuits
Input signal Threshold Voltage Vin( on) |ON 1.00 | 1.35 | 1.70 \Y
Vin(or:) |OFF 1.25 |1.60] 1.95
Zener Voltage Vz 6.9 | — | 7.7 %
Over Heating Protection(OH) fon  |VDC=0V,kc=0A 100 | — 125 ] ©
Level Case Temperature
OH Hysterisis TH — | 20 | — T
Over Current loc Tj=125T 65 _— — A
Protection(OC) Level INV Collector Current
OC Delay Time (Fig.2) tooc  |Tj=25C — 8 — | uS
Under Voltage Protection(UV) Vvt 11.0 112.0] 12.5 Vv
Level
UV Hysterisis VH 0.2 - | — V
Alarm Signal Hold Time TALM 0.8 2 — | mS
Delay Time of Short Circuit {sc 12 — | — | uS
Protection (Fig.3)
Limiting Resistor for Alarm RaALM 1425115001575 | Q
%6 Switching frequency of IPM
4.3 Dynamic Characteristics (at Tc=Tj=125°C,Vcc=15V)
[tems Symbols Conditions Min. | Typ. | Max. | Units
Switching Time ton |lc=50A 03 | — | — | uS
Fig.4 toff  |Voc=300V — | — | 3.6 | uS
Switching Time (FWD) trr I[F=50A,Vpc=300V — | — | 400 nS
g
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Thermal Characteristics (Tc=25C)

F [tems Symbols | Min. | Typ. | Max. Units
Junction to Case INV | 1IGBT |Rth(j¢) | — | — 1 0.63 | T/W
Thermal Resistance FWD |Rth(j-c) | — | —— 1133 | T/W
Case to Fin Thermal Resistance with Compound Rth(c-f) | — ] 0.05 [ — l oy
6.Mechanical Characteristics
ltems Min Typ. Max. Units
Screw Torgue Mounting (M5) - - 3.5 N-m
Terminal (MS) — — 3.5 N-m
Weight — | 550 - g
7 .Recommendable Value
ltems Symbols Conditions Min. | Typ. | Max. | Units
DC Bus Voltage Vbc 200 | — | 400 V
Operating Power Supply Voltage Vcc 13.5 1 15 | 16.5 V
Range of Pre-Driver
Switching frequency of IPM few | 1 — | 20 | kHz
Screw Torgue | Mounting (M5) — 2. — | 3.5 | N'm
Terminal (M53) — 25 |— | 35 | N'm
g
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12.Example of applied circuit (TAEESR)

3ren ) AC200V
20«2 | 3 f —
—— F = ZZ 10 1PM O Mg
o7 LT 2z
Ve = -
had D——’Q | Q.iurF l
. - Tl U
k@ -
b . ~
o ? = ZZ 10F Ei Vi |
Ve = - +
ol 0.1vF O M —z | A
. @ l
?.O_&Q . @ W
hi S
ol kA3 = ZZioe g
A CE
4 T
s
B
O
P
<3
V:‘_'TT N
.
o - ©
ZQkQ
"r s = ﬁ*10uF =
Ty B T @
7 2K o
L—'___I
EQRQ
* ]
I | ZLK § = zZow o,
- 0.1ufF
SRR |
20kQ
h hf 1+
o ii % = Z 0 .
N
O—:}]? | 0.1uF ’
I

- The wiring between opto-coupler and input terminal of IPM should be shorter as much as possible.
The stray-capacitance between primary and secondary side of opto-coupler should not be increased
by pattern lay-out.

REATSEPMOANSTFHERRZ. TERLEFELRIATSDTR-2 REDFEBRERNS
EHOWAG =LA 7O RELTTEE, :

- Capacitor should be installed to VCC-GND terminal of high-speed opto- coupler closely as much as
possible.
=EAR A TSSO Vee-GNDICIE, AV Ty 2 TESLEIARLTRYMNITES L,

« Use high-speed opto-coupler : tPLH,tPHL = 0.8us, high CMR type. (Example : HCPL-4504)
=Zk b A1 TS tPLHPHL< 0.8 s, B CMR & A T2 TERAT &\, (I HPCL-4504)

- Low-speed opto-coupler : CTR = 100%

{E@mik hHh TS :CTR=100%
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