SPECIFIGATION

-

Device Name : IGBT—1PM

Type Name : 6MBPZORTAQOGBC
SELE Spec. No. . _MS6M0713
Bogig

Fuji Elecinc Ca_Ltd They shall be neither reprocuced, copied,

tent, or disclosed in any way whatsoe

This material and the information here:
third partgnor used for the marnuiaciur
the exprass written consent of Fuji E3

Fuji Electric Co.,Ltd.
Matsumoto Factory

DATE NAME | APPROVED . ]
DRAUN [May —3 = 23 W/ AaTmdln Fuji Electric Co.Ltd.

N Lo lhiv & &
GECED | - = A bl 7‘%/ ., Tl
CHECKED av‘_zj—;d’ KM MS 6M071 3 www.DataSheettt.eom

V H04-004-07a

DWGNO.




Revised Records

Classi- Applied Check | Check | Appro
Date fication | Ind. Content date Drawn ed ed ved

/71@/1- 3 Issued ;A/ [d

Enactment | —

oo date /7 ui& j&m@% t‘%‘"ﬂl

+ Block Dingram . ——iA
Sep . 17 { ) . {,‘M‘ﬁa&‘; for design ol a”ﬁagﬁm /a‘ 7 Mozt _7/2;\‘%%5
s i o |, of o, rewy A ‘
ooy | REVER Eﬁf:{!; f aglied circuit Yok, f%«a{ét /

95 ' Chﬂrging mdnqﬁdurer S y v
I viion | 4 |t resistr o gt A

KYOCERA to TAIYOSHA-

loo7 DENKI-

erein is the property of
ither mpreduced, copted,
snever for the use of any

ji Electric Co,, Ltd,

Lo & U0

third party,nor used for the manufaciuring purposes without

This material and the information
Fuj Elecinc Co_Lid They shall be n
lent, or disclosed in any way wha
the express writien consent of F

MS6MO713 -0 A

www. DataSheetdb.com
H04-004-06a

Fuji Electric Co.Ltd.

DWGNO.




1. Package OQutline Drawings #+#2[&

Ul Ul sUO|susli(

S|BUIWIEY 40 §[1B3Ep BUL:d _

w *gs m
|
EETE
i

lesd painjoetnuen 0 33(p jse]

{0: 82 ' "ACH '0: 190 "G~ B85~ LB
oL paIn}as pnuey

Ao U} o) patepy

€ Lir

—

Ooaan

Fuize|d plog:s| B ka)
(IR 2C 0% L3 Y

"SON{BA |BI1UR4042) SUDAW () UI SUD}SUBM|P Al[

"PETTEE CAERM () ¢

U0330G Y} 1B PBUILGD AJB S|EUIEIET BUL LD SUDISUBNID By)

&b R ICEIL TERE Y
SUDISUSEP |BOI1BI08Y3 Suesl [T,

CEERELEEA )

04 107 20 LOTRERIPY]

‘oY 307 /_ ﬂumom
IR o
T AN PO 1 ubum%w.%
TN g b g A
(WA = i w
&
| _
|
B
TEES
m@.\
i
.
£
& S B
,.ﬂ a _ f&
| )
1
€3G po-2 |
. Frai)
/‘{.»1\\
8 01 ___.. 4 l
A L \ A
HRUEEE BOY e WEd
e N |
=] =
sei0§ [z BdEcEds Eafks
& w178 0
7t

619d : odAl adeyord

H04-004-03

www . DataSheetdlU.com

MS6MO713

o]
=
£
Faa

Fuji Electric Co.Ltd.

‘#1770 2119413 04 JO 10ASU0D uBILAM SsBidxe ay)
noysm sasadind Sunn 3Ruew ayl Joj pasn souAjed payl
AUR |0 35N AU D] I3ADDSIEYM ABM AUR LI PASORISIP A0 1UA|
‘patdod ‘pesnposdal I3YuBU 30 HBeYS A3y ) PLTO0 a3 ng
@ Arsadosd ayl St wdaay UONEWIGHA BYL PUB {ELIBLELW SiLf |




fent, or disclosed in any way whatsoever for the use of any
third partynor used for the manufac turing purposes without

Fuji Electnc Co_Ltd. They shail be neither reproduced, copied,
the express written consent of Fuji Electric Co,, Ln:l._

This material and the inforenatian heren is the property of

2. Pin Descriptions B+ E&H

Main circuit F[EFR

Symbol Description
P Positive input supply voltage.
U Output (U).
\' Output (V).
W Output (W).
N1 (For connection an external shunt—resistor)
N2 Negative input supply' voltage.

Control circuit #il &l [E] F&

No. | Symbol Description

GNDU | High side ground (U).

VinU Logic input for IGBT gate drive (U).
VecU High.side supply voltage (U).

GNDV | High side ground (V).
VinV Logic input for IGBT gate drive (V).
VecV | High side supply voltage (V).

GNDW | High side ground (W),
VinW | Logic input for IGBT gate drive (W).
VeeW | High side supply voltage (W).

GND Low side ground.

Vcece Low side supply voltage.

VinX .'Logic input for IGBT gate drive (X).
VinY Logic input for IGBT gate drive (Y).
VinZ Logic input for IGBT gate drive (Z).
ALM Low side alarm signal output.

RSB e Pu® Ve
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3. Block Diagram JOwSH

Pre—driver] ¢ O, P
1
@VCBU Q Voo :
. , SGND !
@vinu Q N GND ouT E
1 3

MGNDU Q Q U
! Pre—driver1 B 4 E
i
BVeoV C:> Vae :
SGND ;
&WVinv N e ouT !
1
I 1

@GNDY Q &— Q \Y)
i Pre—drivert |
1 1
1
BWVeocW O Vee :
; SGND l
Bvinw N GND out !
1

@anow O ® O w
]
1
Pre~driver2 E
I
OHX :
v Av SGNDX |
@Vee Q o OUTX E
‘ :
| ‘
[} I
1 t
i I
@VinX Q————H)!NX oy .
| SGNDY !
@VinY Q—Q——OENY OUTY :
1 t
]
@vinz (O o SiNz :
] '

: —O N
; OHZ ]
BALM O_j\/\/ JALM SGNDZ @ !
1 QuUTZ R1 !
o RALM 4 !

' 15k A~ TN PGND N2
! oc ]
! GND !
1 ) 1
]
@ O o—o—o ¢ :
‘

Pre—driver! includes following functions.
(P-side)
1. Amplifier for driver
2. Under voltage lockout circuit
3. IGBT chip over heating protection

Pre—driver? includes following functions.
(N—side)}
1. Amplifier for driver
2. Under voltage lockout circuit
3. IGBT chip over heating protection
4. Over current protection
5. Alarm signal cutput
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4. Absolute Maximum Ratings X ANER

Tc=25°C unless otherwise specified.

ltems Symbol Min. Max. Units
DC Voo 0 450 A
?E;lestv\::::ieenninal P and N) Surge VoClsurge) 0 500 v
Short operating Vse 200 400 \'
Collector—Emitter Voltage *1 Vees 0 600 vV
| | DG le — 20 A
Collector Current 1ms fep —_ 40 A
Duty=88% *2 -l _ 20 A
Collector Power Dissipation One transistor ¥3 Pc -—_ 103 W
Supply Voltage of Pre—Driver %4 Vee -0.5 20 \'
Input Signal Voltage *5 Vin -0.5 Veot(0.5 vV
Input Signél Current lin — 1 mA
Alarm Signal Voltage *6 VALM -05 Vee v
Alarm Signal Current *7 IALM — 20 mA
Junction Temperature Ti — 150 °C
Operating Case Temperature Topr =20 100 °C
Storage Temperature Tstg -40 125 °C
Solder Temperature *8 Téol — 260 °C
i;ﬂf:’::'lgal\a:c:tl?ie, 50/60Hz sine wave 1min.) Viso T AC2500 M
Screw Torque Mounting (M4) — — 20 Nm

Note EE

*]

*2
*3
*4

*5

*§

*7
*8

NandUorVorW.

: Duty= 125°C/FWD Rth(i—c)/(lc X VF MAX)=125/2.7/{20 X 2.6) X 100=89%
:Pc=125°C/IGBT Rth{j—c)=125/1.21=103W
:Vee shall be applied to the input voltage between terminal No.3 and 1,

No.6 and 4, NoSand 7, No.11and 10.

:Vin shall be applied to the input voltage between terminal No.2 and 1,
Noband 4, NoB8and7, No.1213,14 and 10.

: VALM shall be applied to the voltage between terminal No15 and 10.
:IALM shall be applied to the input current to terminal No.15.
:Immersion time 1024 1sec.

:Vces shall be applied to the input voltage between terminal P and Uor V or W,
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5. Electrical Characteristics BB
Tj=25°C, Vec=15Y unless otherwise specified.

5.1 Main circuit FOE

ltem Symbol Conditions Min. | Typ. | Max. | Units
Collector Current at off Vee=600V
. . Ices . . - - 1.0 mA
signal input Vin terminal open.
i it Terminal - - 2.2
Collector-Emitter VCE(sat) | Ic=20A
saturation voltage Chip — 175 — V
Terminal - - 26
Forward voltage of VE | ~le=20A
FWD Chip - 16 - %
Tum-—on time ton VDC=300V. Tj=125°C 1.2 - - us
Turn—off time toff le==20A Fig1, Fig - - 3.6 us
Reverse recovery vDBC=300V
trr - - .
time IF=20A Figl, Figh 03 | us
Maximum Avalanche ?ntema[ wirng
inductance =56nH
Energy PAV L 20 - - md
A o tition) Main circuit wiring
(A non-repetitio inductance=179nH

5.2 Control circuit Fi{EIDIEE

ltem Symbol Conditions Min. | Typ. | Max. | Units
Supply current of P-side oo Switching . 05 _ 9
pre—driver (one unit) P Frequency.0~6kHz ’ A
Supply current of N-side Te==-20~100°C
. Icen , 0.8 - 28
pre—driver Fig.7
ON 100 | 135 | L.70
Input signal threshold voltage Vin(th) - Y
OFF 125 | 1.60 | 1.95
Input Zener Voltage Vz Rin=20k {2 - | 80 - \

Te=~20°C 1.1 - -

Alarm Signal Hold Time tALM | Fig2 Tc=25°C - 2.0 - ms
Te=125°C - - 4.0

Current, Limit Resistor RALM | Alarm terminal 1425 | 1500 | 1575 Q

Shunt—-Resistor for Between terminal

over current sense Rl N1 and N2 40 mQ
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5.3 Protection Section &SR (Vee=15V)

Item Symbol Conditions Min. | Typ. [ Max. | Units
Over Curr.ent.F’rotection Level of loc Ti=125°C 30 40 _ A
Inve_arter circuit
Over Current Protection Delay time tdoc Tj=125°C - 5 - us
: Hoati
IGBT C|.1|ps Over Heating TiOH Surface .of 150 3 B
Protection Temperature Level IGBT Chips - °c
Over Heating Protection Hysteresis TiH | - 1 20 -
Under Voltage Protection Level VUV i10 - 12.5
v
Under Voltage Protection Hysteresis VH 02 0.5 -
6. Thermal Characteristics E4$EHE (Tc=25°C)
Item Symbol Min. Typ. | Max. | Units
Junction to Case IGBT Rth(j—c) - - 1.21
Thermal Resistance *10 EWD Rth(j—c) - - 270 | ‘C/W
Case to Fin Thermal Resistance with Compound Rth(c—H) | - 0.05 -

*10:{ For 1device , Case is under the device )
7. Noise Immunity /A XM&E (Vde=300V, Vcc=15V, Test Circuit Fig 5.)

Item Conditions Min. | Typ. Max. | Units
Common mode | Pulse width luspolarity =,10 minutes |

. ] . +20 = - kv
rectangular noise | Judge:no over—current, no miss operating

Rise time 1.2us, Fall time 50us
Interval 20s, 10 times +=50 - - kv
Judge :no over—current, no miss operating

8. Recommended Operating Conditions HEIREI{ES{8:

Common mode
lightning surge

This material and the information herewn is the property of
Fuji Electng Co_Ltd, They shall be neither eproduced, copied,
lent, or disclosed in any way whatsoever for the use of any
third party.nor used for the manufac turing purposes without
the express wrilten consent of Fuji Electiric Ca,, L1d,

fem Symbaol Min. Tvp. Max. | Units
DG Bus Voltage vDC - - 400 \'
Power Supply Voltage of Pre—Driver Vee 13.5 150 16.5 v
Screw Torque (M4) o - 1.3 - 1.7 Nm
9. Weight H&

Item Symbol Min. Typ. Max. | Units
Weight Wit - 85 - g
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Figure 1. Switching Time Waveform Definitions
AAvF L TREOESR
of f of §

/Vin |_en__] E on I
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1
]
Fault (Inside IPM) __normal | | ] L 1
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! 1
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I‘ » 1 ]
1 LALM>ax. :! AN Nax. '! :‘—’w_n : gms{typ.}

® @
Fault : Over-current-{ver-heat or Under-voltage
Figure 2, Input/Qutput Timing Diagram
A IESEZAETTFv—)
Necessary conditions for alarm reset (refer to () to @) in figure2.)
(DThis represents the case when a failure—causing Fault lasts for a period more than
tALM. The alarm resets when the input Vin is OFF and the Fault has disappeared.
@ This represents the case when the ON condition of the input Vin lasts for a period
more than tALM. The alarm resets when the Vin turns OFF under no Fault
conditions.

@ This represents the case when the Fault disappears and the Vin turns OFF within
tALM. The alarm resets after lasting for a period of the specified time tALM.

/Vin of f
! on | | on
]
. i
Ic ; :
H I
1 |
1 1
' I
! ! larm
/AL Tol | a
"@hi < tdoc H—®—H tdoc

Figure 3. Over—current Protection Timing Diagram
BERGRELZAIZTFv—1+

Period (1): When a collector current over the OC level flows and the OFF command
is input within a period less than the trip delay time tdoc, the current is
hard—interrupted and no alarm is output.

Period @2): When a collector current over the OC level flows for a period more than
the trip delay time tdoc, the current is soft~interrupted. If this is detected
at the lower arm IGBTs, an alarm is output.
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Figure 5. Noise Test Circuit
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Figure 6. Switching Characteristics Test Circuit

Figure 7. lcc Test Circuit
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10.Truth table EXE{EZR
10.1 IGBT Control IGBTH|{H
The following table shows the IGBT ON/OFF status with respect to the input

signal Vin. The IGBT turn—on when Vin is at “Low” level under no alarm condition
AAESVINIZHT BIGBTOF > /7 I7E TFRICRLET , Vindt "Low L AL IMDTS—LB
EWEETIGBTIXALET,

Input (Vin) Alarm Output (IGBT)
Low High ON
Low Low OFF
High - OFF

10.2 Fault Detection &R
(1) When a fault is detected at the high side, only the detected arm stops its output.
At that time the IPM doesn’ t any alarm.
E7—LTEEERBLEES. RELE7F—LOAHFBAEELELET., COBE. PMALT
S—LEFEHALEEA.
(2) When a fault is detected at the low side, all the lower arms stop their outputs

and the IPM outputs an alarm of the low side.
F7—LTCEEERHLEES. FF—LA2TOHRAFFELL, PMMASTIS—ALESEH AL

£79,
Cause 1GBT Alarm Output
of High side | High side | High side ,

fault (U-phase) | (V-phase) | (W-phase) Low side ALM

High side |UV OFF ® * * High

(H-phase) TjOH OFF % * * High

High side uv * OFF * * High

(V-phase) TiOH * OFF * * High

High side uv * #* OFF * High

(W-phase) Ti0H * * OFF * High

| 0C * # * OFF Low

Low side | LV * * * | OFF ] Low

TiOH | * * * ] OFF Low

*: Depend on input logic.
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11. Cautions for design and application ERF-EHIZEBLTOIFESR

1.

10.

Trace routing layout should be designed with particular attention to least stray
capacity between the primary and secondary sides of optical isolators by
minimizing the wiring length between the optical isolators and the IPM input
terminals as possible.

AT ZEPMD AR TFROBRIEEHENL, 73750 —REAIEZRBIOFHEEETMELE
B AT IRILTTEL,

Mount a capacitor between Vec and GND of each high—speed optical isolator as close to
as possible.

EE 74T IM Voo-GND RiIZ, 2L T8 ERBFEITEELTRYMITTTSL,

For the high—speed optical isolator, use high-CMR type one with tpHL, tpLH = 0.8ps.
BETARNTZIE, pHL, tpLH=0.8us, & CMR #4 7 & ZfEREELY.

For the alarm output circuit, use low—speed type optical isolators with CTR = 100%.
TI—LHAEEIE, BETFEHTS CTRZ100%D A4 TETERATESLY,

For the control power Vce, use four power supplies isolated each. And they should be
designed to reduce the voltage variations.

FIEEIR Voo &, B4R REERLUTEED, B, BREEHEIMA B LLTT AL,
Suppress surge voltages as possible by reducing the inductance between the DC bus P
and N, and connecting some capacitors between the P and N terminals
P-NEOEREBHRITHESETEA LTI REL, P-NBFRICI T HEEBETIRELTY—UE
EFERHLTTFEL,

To prevent noise intrusion from the AC lines, connect a capacitor of some 4700pF
between the three—phase lines each and the ground.

ACTAUDED/ A XBAEHT-HIZ, 3AFRHFE—TFT—AMIZ4700pF RO T ERELTT S
At the external circuit, never connect the control terminal GNDU to the main terminal
U-phase, GNDV to V-phase, GNDW to W-phase, and GND to N-phase. Otherwise,
malfunctions may be caused,

FHIRFOGNDULE T UM, KlHETGNDV &E45F V48, #I505TGNDW & iHF WA,
H#HEFGNDEERF N 2/ ETEE CEELEVLTTSL. BREORBIZEYES,

Take note that an optical isolator’s response to the primary input signal becomes slow if
a capacitor is connected between the input terminal and GND.

AFHEF-GND RISV FUoYEERT AL 24 MhTS5—RAIA HES I SIS ERMMA RV ET
DTIEBLESL,

Taking the used isolator’'s CTR into account, design with a sufficient allowance to decide
the primary forward current of the optical isolator.

AW TSO—RABRIE. HENOTHIATTOCTREZEL . THHIRBEESEIHILTTEL,
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DWG.NO.

MS 6M071 3 www.DataShee!tcl_Ut?J_m

HO4-004-03




Fuji Elecine Co.L1d, They sha% be nefther reproduced, copied
lent, or disclosed in any way whatsoever for the use of any
1hird partynor used far the manufacuring purposes without

This material and the Infarmation hergin is the property of
the express wrilten consent of Fuji Electric Co,, L1d,

11. Apply thermal compound to the surfaces between the IPM and its heat sink to reduce
the thermal contact resistance.
BRI e NS(T A0, IPMEE— M L PMBIC Y — LA S A REERLTT S

12. Finish the heat sink surface within roughness of 10pum and flatness (camber) between screw
positions of 0 to +50um. If the flatness is minus, the heat radiation becomes worse due to
a gap between the heat sink and the IPM. And, if the flatness is over +50um, there is a danger
that the IPM copper base may be deformed and this may cause a dielectric breakdown.
E—rromBEO G LIFIR BS10umE T, O HER TOFEE(RY) &, 0~+50umEL T, FHE
WRAFAOEE, b= 2 PMOBICEEA TEREABILET  Fie TEEN +50umil LD
BIPMOEEA -ANERLURGHRIBRZESTRIRELSBYFEY,

i

S — oz

1 i\ 0

i

| |

|Heat sink 3

i ]

B o

! Mounting holes E

1 3

i |

13. This product is designed on the assumption that it applies to an inverter use. Sufficient
examination is required when applying to a converter use. Please contact Fuji Electric Co.,Ltd
if you would like to applying to converter use.

A&, A\ —IRFE~OERTHHIRICSREF SN TEYEY . A/ —FRg~ BRI S E .
FTHERENBETY . BL. I 2N BRAESh OE S R EEE I,

14. There is thermal interference between nearby power devices, because the P619 PKG.
is a compact package. Therefore you measure the case temperature just under the IGBT chips
that showed in report MTEMO04858, and estimate the chip temperature.
Rl —SEMEEL TN T2 AT—RFORTBNEILNET,

FOh, FYTRERHEIST MTOM0485S IRTFYTETFOF—RBEEUEL T T2 TTFELY,
@

15. Please see the [Fuiji IGBT-IPM R SERIES APPLICATION MANUAL RH983] and
[Fuji IGBT MODULES N SERIES APPLICATION MANUAL RH982].
[Z+IGBT-IPM RU—X 7T —aw=aF i RHISIIRUNGBTEY 21— N —X P 5—ay
T a7 JLRHIBZIZHIBER{FEELY,

a

13
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12. Example of applied circuit [SFAE®EEH @

CrtoCagier FHE O IGF

Ll e
— F: v

rtl

i
iH
114

Il5
b
1.4
e
|
B
ir

il A
fﬂ E O e
_KL 3 .
st |
Foga Ou
. _Kl- by

13. Package and Marking ¥R&{T#%
Please see the MT6M04140 that is packing specification.
WaitiEs MTEM04140 #ESEESL,
14. Cautions for storage and transportation RE . Eff LDFE

-Store the modules at the normal temperature and humidity (5 to 35°C, 45 to 75%).

BB HEE(E~35°C, 45~ T TRIELT TS,

*Avoid a sudden change in ambient temperature to prevent condensation on the module

surfaces.
EVA-LOREASFHEBLEVES, BHGBETEERTTTEL.
- Avoid places where corrosive gas generates or much dust exists.
BEEEHADFEEEA. BEDSFRTEERTTTEL,
= Store the module terminals under unprocessed conditions
EVA—-UDEFERMIORKETCRETH0L..
- Avoid physical shock or falls during the transportation.
BRFICEEESALYETFTEEULTTEN,
15. Scope of application 1 AEEH
This specification is applied to the IGBT-IPM (type: 6MBP20RTADGO).
R HEE, IGBT-IPM (X : 6MBP20RTA060) = A T 5.

16. Based safety standards #EJEZSIRE
UL1557
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17. Characteristics(Representative)

Fieh —7 ( RRED

17-1. inverter
A L IN—RER

Collector current vs. Collector-Emitter voltage
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Switching Loss vs. Collector Current
Fdc=300V, Vec=15Y, T j=125°C

Switching Loss vs. Collector Current

Edc=300V, Veo=15V, Tj=25°C
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17-2. Control Gircuit
H4EER

Power supply current vs. Switching frequency

Power supply current vs. Switching frequency
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18. Reliability Test Items {EiEHHERIER
Test Reference norms | Number (Accept-
cate- Test items Test methods and conditions EIAL of ance
gories ED-4701 sample (number
1| Terminal strength | Pull force : 40N (main terminal) Test Method 401 5 {(1:0)
bE e aht] i 10 N {control {erminal) Method I
(Pull test) Test time . 10 &1 sec.
2|Mounting Strength |[Screw torque ©13~1.7N'm {M4) Tesl Method 402 5 (1:0)
B 134 e Test time : 10 %1 sec, method I '
3|Vibration Range of frequency  : 10~500 Hz Test Method 403 5 (1:0)
iERh Sweeping time 15 min, Condition code B
Acceleration : 100 mis®
n Sweeping direction . Each XY, Z axis
E Test time ! 6 hr. (2hr /direction)
= | 4[shock Maximum acceleration : 5000 m/s? Test Method 404 5 {1:0)
2 B Pulse width 1.0ms Condition code B
= Diraction . Each X,Y,Z axis
] Test time : 3 fimes/direction
= 5|Solderabitlity Solder temp. 1 23515°C Test Method 303 5 {1:0)
AT IHE Immersion duration : 5,040.5 sec. Condition code A
Test time ;1 time
Each terminal should be Immersed in solder
within 1~1.5mm from the body.
6|Resistance to Saolder temp. 260 5 °C Test Method 302 5 (1:0)
soldering heat Immersion time 10 t1sec. Condition code A
AT EME Test time 1 time
Fach terminal should be Immersed in solder
within 1~1.5mm from the body.
1|High temperature |Storage temp. :125+5°C Test Method 201 5 (1:0)
storage FaiRfE  |Test duration : 1000 hr.
2|Low temperature  |Storage temp. D405 °C Tast Method 202 5 {(1:0)
storage {EB{R7F |Test duration : 1000 hr.
3| Temperature Storage temp. 1852 °C Test Method 103 5 {(1:0)
humidity storage |Relative humidity . 8545% Test code C
BEERRE Test duration : 1000hr.
4iUnsaturated Test temp. 1120 £2°C Test Method 103 5 {1:0}
pressure cooker  |Atmospheric pressure © 1.7x10°Pa Test code E
% FLewirp—~4vh— |Test humidity . B5 :=5%
2 Test duration ;. 986 hr.
& | 5|Temperature Test temp. : Minimum storage temp, -40 £5°C Test Method 105 5 (1:0)
g cycle Maximum storage temp. 125 £5°C
5 REYAII Mormal temp. 5~ 35°C
'E Dwell time . Tmin =~ Tr ~ Tmax ~ TN
L1 Thr. 0.5hr. 1hr. 0.5hr.
Number of eycles : 100 cycles
{ 8|Thermal shock ' +0 Test Method 307 5 {(1:0}
1 |angis Test temp. : High temp. side 1007 “C method 1
+5 Condition code A
Lowtermp. side 0%
Fluid used . Pure water {funning water)
Bipping time : 5 min. par each temp.
Transfer time » 10 sec.
Nurnber of cycles : 10 cycles
=
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Test . B Reference norms Number Accept-
cate- Test iterns Test methods and conditions ElAl ance
gories goarnt  (OTSAMRIE ey
1{High temperature  [Test temp. > Ta=125 £5°C Test Method 101 5 (1:0)
reverse bias (7] = 150 °C}
EiREA{TA Bias Vokage . VC =0.8xVCES
Bias Method : Applied DC voltage to C-E
Ve =15V
» Test duration : 1000 hr.
E 2| Temperature Test temp. I B5£2°C ‘Test Method 102 5 {1:0)
o hurridity bias Relative humidity : BE45% Canditian code C
E EEEEN(TA Bias Voltage 1 VC =0.8xVVCES
3 Vee = 15V
5 Bias Methed : Applied DC voltage to C-E
Test duration : 1000 hr.
3|Intermitted ON time . 2sec. Test Method 106 5 (1:0)
| | operating ife OFF time : 18 sec,
{Power cycle) Test temp, 1 AT=100 +5deg
BTSN {E T} = 150°C, Ta=255°C
Number of cycles : 15000 cycles

This material and 1he informaton heren is the praperty of
Fuji Elecne Co_Ltd They shall be neither reproduced, copied,
lent, or disclosed in any way whatsoever for the use of any
third party.nor used for the manufacturing purposes without
the express written consent of Fuji Electric Co., Ltd,

19. Failure Criteria &{&EH|E

ltem Characteristic Symbol Failure criteria Unit
Lower limit | Upper limit
Electrical Leakage current ICES - USLx2.0 | mA |
characteristic  [Saturation voltage VCE(sat) - _UsLx1.2 Vi
BRRSE Forward voltage VF - Usix12 | V
Thermal IGBT Rih{j-c) - USLx1.2 |°C/w
resistance  [FWD Rth{j-c) - UsSix1.2 |°C/wW
Over Current Protection loc LSLx0.8 Usixiz | A
Alarm signal hold time tALM LSLx0.8 USLx1.2 | ms
Isclation voitage Viso Broken insulation -
Visual Visual inspection
inspection eeling - The visual sample -
SERRE Plating
and the others

LSL : Lower specified limit.
USL : Upper specified limit.

Note : Each parameter measurement read-outs shall be made after stabilizing the components at room
ambient for 2 hours minimum, 24 hours maximum after removal from the tests. Andin case of the
wetling tests, for example, moisture resistance tests, each component shall be made wipe or dry
completely before the measurement.
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Warnings #&

. This product shall be used within its absolute maximum rating (voltage, current, and temperature).
This product may be broken in case of using beyond the ratings.

HAoABEXES (BE BN BES) OBBEATHERTEL, BMBAERERACERTLE. 5
BRI SHEENHYET.

. Connect adequate fuse or protector of circuit between three-phase line and this product to prevent
the equipment from causing secondary destruction.

A—DTBEOELTETHIRELEEESFEL, BABRLAEROMICEYEBSEOE X XIETL—h—%
BT R C2RBEEFLO TS,

. When studying the device at a normal turn-off action, make sure that working paths of the turn-off
voitage and current are within the RBSOA specification. And ,when studying the device duty at

a short-circuit current non-repetitive interruption, make sure that the paths are also within the
avalanche proof(PAV) specification which is calculated from the snubber inductance, the IPM

inner inductance and the turn-off current. In case of use of IGBT-IPM over these specifications,

it might be possible to be broken.

BEDF— A TBEICET AR FEBOBRMOBRICE. - A 7B E - BRO UMMM ARBSOALHNIZH S
CEEBBELTTEN. £, R ELO SR ERERICBIT2EFHEEOBREHCIBLTIR. RF/13—Tu 2802 &
IPMBERA T A AR U~V A TERMSEREN AT RS Uit B(PAVHER RN THLEERELTTEL,
CHOOEREHATERT L. ETHBIETIBEMBYET.

. Use this product after realizing enough working on environment and considering of product's reliability
life. This product may be broken before target life of the systemin case of using beyond the product's
reliability life.

EROERREETSCEEL, BaOEEESFTMNERTEIN RO L FERFBEALTFSL, R 0EE
FHEHEATEALLES . REQCBEFHLYNETIRIETIESNHYETS.

. If the product had been used in the environment with acid, organic matter, and corrosive gas

{For example : hydrogen sulfide, sulfurous acid gas), the product's performance and appearance
can not be ensured easily.

Hi-AHh-BENATAGHLKE ERBAASE)Z28CBATCERESNIEE . MR-y A0S 0 RETL
BLhET.

. The thermal stress generated from rise and fall of Tj restricts the product fifetime.

You should estimate the AT] from power losses and thermal resistance, and design the inverter lifetime
within the humber of cycles provided from the power cycle curve. (Technical Rep. No.: MTBM4057)
HaOFolE. BEEEEDC LEETRICI > TEIORAMN ATREYVET . BREBUER NS ATIEHEEL., /37—
YA ILFRH—TCREDFAIILEUT T, 40\~ D EHEEIL T TS0 EEHTE HN. - MT6M4057),

. Never add mechanical stress to deform the main or control terminal.

The deformed terminai may cause poor contact problem.
FIHFRUREETFISSHAEEA TERSEGLTTED, BFOEBICEY. BMTROEES ERBOTHESH
HYET,

. If excessive static electricity is applied to the control terminals, the devices can be broken.
Implement some countermeasures against static electrcity.
FHEFISAERGHESNNNENES, EFFRIETIESXHYET. YRV BIIR SR EE
ERLTTFEL,

a
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Caution EE

1. Fuji Electric is constantly making every endeavor to improve the product quality and reliability.
However, semiconductor products may rarely happen to fail or malfunction. To prevent accidents
causing imjury or death, damage to property ke by fire, and other social damage resuited from a
failure or malfunction of the Fuji Electric semiconductor products, take some measures to keep
safety such as redundant design, spread—fire—preventive design, and malfunction—protective design..
ELTEREABRATEHAORELEAEEOR LICHEHTOET . UML. FEFBR T EAREL
Y. RBET IO NhYFET . ELEH ML BARARORBELEBHEMN. BRI TAS
FH-RNEFICIOIMEILH TOBTOHEMNTBT LR ISEV LSRR R T - ER k355 -
REEHLERH G REEROLHOFRERCTT S,

2. The application examples described in this specification only explain typical ones that used the Fuji
Electric products. This specification never ensure to enforce the industrial property and other rights,

nor license the enforcement rights.

FHRECRBELTHAE AL, ELERNREERAL-ARMGRGIEHRAT 540 THY . RLHEC
SO TLHRAHIE. TOMIEN ORISR 2RME L RITED#E T LOTIEHYEE A

3. The product described in this specification is not designed nor made for being applied to the

equipment or systems used under life~threatening situations, When you consider applying the
product of this specification to particular used, such as vehicle-mounted units, shipboard equipment,
aerospace equipment, medical devices, atomic control systems and submarine relaying equipment or
systems, please apply after confirmation of this product to be satisfied about system construction
and required reliability,
FEEICEBShE2RIT. ARITHAMDILSTHA T TERASLABBH OGS RAT LIZANERDT
LEEMELTRRET-MESh b O TRHYEL A, FERBORRF EHHES. 08, MRS, ERLs, B
FARE. BEPRBEHOILATLRE HFHRARAOCHBAECRHOBIL. VAT LBRERUERS
HICHRT 5 &R0 £ CHATSLY

| If there is any unclear matter in this specification, please contact Fuiji Electric Co.,Ltd. l

Fuji Electric Co.Ltd. MS6MO713 ... %

DWGNO.

H04-004-03




