SPECIFICATION

Device Name : IGBT—IPM

Type Name : 7TMBPS50ORTJ0O60

Spec. No. : MSBMOBT72

aperty of
ed, copled,
use of any

Led,

2
)

riynar used for the manufacturing purposes without

teriat and the information herawn is the p
1nc Co_L1d. They shall be neither repiodu
discinserd in any way whatspever lor th

DU =

the express written consent of Fuj Electric Co,

This m
fuji Ele
lent, o
third p

Fuji Electric Co.,Ltd.
Matsumoto Factory

DATE | NAWE_ | APPROVED .
ORAWN T o 03 |\ b dox Fuji Electric Co.Ltd.

ECKED | 1, ~ e 2%yl [l PP
Wi NSEMOGT2 /s

CHECKED |16 Fpw £ Ut
' H04-004-07a

DWGNC.

s




Revised Records

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

Do | ssued ,\)

Enactment | —

— s Yo
b 206 date /L{fﬁt A ﬁ@&uﬂ@ KW"' /

!?_;{?:Z /Pé.v,*spe?v 43 | FE[?&L{L'T;J 7;5[: Lrems }JMW 7&4:}{; K%‘J‘ZF‘)\"[‘”‘;

lent, or discinsed in any way whatsoever for the use of any
third partynor used for the manufac toring purposes without

Fuiji Electnc Co_Liwd. They shall be neither reproduced, copied,
the express written cansent of Fuji Electric Co,, Lid,

This material and the information heren is the property of

Fuji Electric Co.Lid.

MS6MO672  2/23

DWGNO.

H04-004-06a



This material and the information herein is the property of

Fuji Etectric Co.Ltd. They shall be neither reproduced, copied.
lemt, or disclosed in any way whatscever for the use of any

thied partynor used for the manufacturing purposes without

the express written consent of Fuji Electric Co,, L1d.

1. Package Outline Drawings

Package type : P621
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2. Pin Descriptions

Main circuit

Symbol Description
P Positive input supply voltage.
U Output (U).
Vv Output (V).
w Qutput (W). |
N Negative input supply voitage,
B Collector terminal of Brake IGBT.

Control circuit

No. | Symbol Description

D GNDU | High side ground (U).

@ ALMU | Alarm signal output (U).

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

@ GNDV | High side ground (V).

® ALMV | Alarm signal output (V).

@ | VinV__ | Logic input for IGBT gate drive (V).
VeeV High sidg supply voltage (V).

@ | GNDW | High side ground (W).

@ | ALMW | Alarm signal output (W).

i) VinW | Logic input for IGBT gate drive (W).
2 VeeW | High side supply voltage (W).

@ GND Low side ground.

@ Vece Low side supply voltage.

@ VinDB | Logic input for Brake [GBT gate drive.
VinX__ | Logic input for IGBT gate drive (X).
an VinY Logic input for IGBT gate drive (Y).
VinZ Logic input for IGBT gate drive (Z).
ALM Low side alarm signal output.

a
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3. Block Diagram

Vool @ T |
Vinl @ T ——I§ A
ALMU & Yy - Pre-Driver
Rawa 1. bk vz IZP %
GNDU g5 o O
VooV @ i I
Vind g I R iy
ALNY © My Pre-Driver
Rawu 1.6k VerlSJ %
GNDY & o @ & Oy
Yool @ 1 I
Vint (djr I i& JAN
AL @ Ay - Pre-Driver
Raw 1. 5k vz lzP ,él:;
GNDW @& © Oy
Vce Ty E: ]
Vik g§ JA
Pre-Driver
1
VZZ% _Ek
GND kY &
A |
VinY g T __Ig =
Pre-Driver
szs -_%?
~ | 3 g
VinZ I
@ i
Pre-Driver A
L4
sz% _Eb
X OB
L I
VinDB
i)
Pre-Driver
A
Rauw 1.5k VZ‘ZF Eb
- ! . o ON
Overllcminlg protection Pre—drivers include follawing functions
eirens 1.Amplifier for driver
I 2.3hart eireuit protection

3.Under valtage lockout circuit
4.0ver current protection
5.IGBT chip over heating protection

&
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4. Absolute Maximum Ratings
Te=25°C unless otherwise specified.

.Items Symbol Min. Max. Units
DC Voo 0 450 \
Bus Voltage Surge VOC(surge) 0 500 \'
(between terminal P and N) Shortoperating Vsc 200 | 400 Y
Collector—Emitter Voltage *1 Vces 0 600 \
. DC Ic — 50 A
% Collector Current 1ms Icp — 100 A
E Duty=76.1%+2 | o — 50 A
Collector Power Dissipation | One transistor *3 Pe . — 144 w
DC Ic —_ 30 A
% Collector Current - on — 50 N
5 Forward Current of Diode _ IF — 30 A
Collector Power Dissipation One transistor *3 | Pc e 144 w
Supply Veltage of E’re—Driver *4 Voo -05 20 vV
Input Signal Voltage *5_ Vin -0.5 Veet+0.5 v
Input Signal Cur_rent lin m ' 3 mA
Alarm Signal Voltage *6 VaLm 05 Vee v
Alarm Signal Current *7 TALM — 20 mA
Junetion Temperature Ti —_ 150 °c
Operating Case Temperature - _ Topr ~20 100 °C
Storage Temperature | | B Tstg -40 125 °C
Isclating Voltage .
(Terminal to base, 50/60Hz sine wave Imin.) *8 Viso o AG2500 |V
Screw Torque Terminal (M5)
— — 35 Nm
Mounting (M5)

Note
*1 :Vces shall be applied to the input voltage between terminai P and U or V or W or DB,
Nand UorV or Wor DB

*2 . 125°C/FWD Rth(j—c)/(Ic X VF MAX)=125/1.263/(60 % 2.6) X 100=76.1%
*#3 : Pc=125°C/IGBT Rth(j—¢)=125/0.87=144W [Inverter]

Pc=125°C/IGBT Rth(j~c)=125/0.87=144W [Break]
*4 : VGG shall be applied to the input voltage between terminal No.4 and 1,
8and b, 12and9, 14 and 13
*#¥5 : Vin shall be applied to the input voltage between terminal No.3 and 1,
TJand b, 11and 9, 15,16,17,18 and 13.
*§ :VALM shall be applied to the voltage between terminal No.2 and 1, No6 and 5,
Noi10 and 9, No.19 and 13.
*7 : IALM shall be applied to the input current to terminal No.2,6,10 and 19.
*#8 : 50Hz/60Hz sine wave 1 minute.
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5. Elecirical Characteristics
Ti=25°C, Vec==15V unless otherwise specified.

5.1 Main circuit

Item Symbol Conditions Min, | Typ. | Max. | Units
Collector Current Veoe =600V
) ICES - - 10 | mA
at off signal input Vin terminal open.
p .
@ Collector—Emitter Terminal - - 25 vV
o VCE(sat) | le=50A
& | saturation voltage _ Chip - 2.0 - \
Forward voltage of Terminal = - 2.6 \Y
VE —fc==50A
FWD Chip - 1.6 - v
Collector Current Vece=600V
ICES - - 1.0 mA
at off signal input Vin terminal open.
2| Collector-Emitter Terminal - - 2.2 vV
o VCE(sat} | [c=30A
M| gaturation voltage Chip - 1.75 - v
Forward voltage of Terminal - - 33 vV
i VF “Ic=30A ;
Diode Chip - 1.9 - A
Turn—an time ton Voc=300V, Tj=125°C 1.2 - -
Turn—off time toff Ie=50A Fig.1, Figb - - 36
us
Vpe=300V
Reverse recovery time trr - - 0.3
; IF=B60A Figl, Fig6
. internal wiring
Maximum Avalanche
inductance=50nH
Energy PAv o 30 - - mdJ
Main circuit wiring .
(A non-repetition)
inductance=54nH

5.2 Control circuit

ltem Symbol Conditions Min. | Typ. | Max. | Units
Supply current of P-side Switching Frequency:
leep 1 - - 18 mA
pre~driver (one unit) 0~15kHz
Supply current of N-side Te=-20~125"C
Ieen - - 65 mA
pre—driver Fig.7
ON 100 | 135 | 1.70
Input signal threshold voltage Vin(th) V'
OFF 125 | 1.60 | 1.95
Input Zener Voltage Vz Rin=20k & - 80 - v
Te=-20"C Fig.2 1.1 - - ms
Alarm Signal Hold Time tALM | Tc=25°C Fig.2 - 20 - | ms
Te=125"C Fig2 = - 40 | ms
Limiting Resistor for Alarm RALM 1425 | 1500 | 1575 | Q

/1]
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5.3 Protection Section  (Vce=15V)

tem Symbal Conditions Min. | Typ. | Max. | Units
Over Current Protection Level of : o 75 - - A
. Ti=125C
Inverter circuit
loc
Over Current Protection Level of - o 45 - - A
Tj=125"C
Brake circuit :
Over Current Protection Delay time tdoe | Tj=125°C - D - us
SC Protection Delay time isc Ti=125°C Fig.4 - - 8 us
IGBT Chips Over Heating | Surface of R
TiOH 150 - -1 C
Protection Temperature Level IGBT Chips .
Over Heating Protection Hysteresis TiH - 20 - °C
Over Heating Protection VDC=0V,IC=0A o
TcOH 110 - 125 C
Temperature Level CaseTemperature
Over Heating Protection Hysteresis TeH - 20 -
Under Voltage Protection Level vuv 11.0 - 125 \4
Under Voltage Protection Hysteresis VH 0.2 05 -
6. Thermal Characteristics (Tc=25°C)
] Item Symbol | Min. | Typ. | Max. | Units
IGBT | Rth{j-c) - - 0.87
Junction to Case Inverter |
] FWD Rth{j—c) - - 1.263 | ,
Thermal Resistance *8 — —— C/W —
Brake IGBT | Rth{i-c) - - 0.87
Case to Fin Thermal Resistance with Compound Rthic-H | - 0.05 -
7. Noise Immunity {(Vde=300V, Vee=15V, Test Circuit Fig 5.)
[tem Conditions Min. Typ. Max. | Units

Common  mode | Pulse width 1us, polarity =, 10 minuets
rectangular noise | Judge:no over—current, nomiss operating
Rise time 1.2us, Fall time 50us

Interval Z0s, 10 times =50 - - kv
Judge : no over—current, no miss operating

Common  mode
lightning surge

8. Recommended Operating Co_n_ditions

ltem Symbol Min. Typ. | Max. | Units
DC Bus Voltage Vpe - - 400 A
Power Supply Voltage of Pre—Driver Vee 135 150 16.5 v
Screw Torque {(M5) - 25 | - 3.0 Nm
9. Weight
Item Symbol Min. Typ. | Max. | Units
Weight oowe | - | a0 | - g

+9:{ For 1device , Case is under the device )
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Figure 1. Switching Time Waveform Definitions
. off of f
Min ~ o L e T
Gate On :
Vge (Inside IPM} [ | Gate off [ | 1 [ ]
i
1
Fault (Inside IPM) _ normal | :[ [ | [
]
! I
JALM | alarm l | |
T -~ S ——
CURALND Max. Tt nax. ! Fan) Ems(Eype)

@ @

Fault : Qver—current-Qver-heat or Under-vcliage
Figure 2. Input/Qutput Timing Diagram

Necessary conditions for alarm reset (refer to @ to @ in figure2.)
(1) This 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.

Nin

| an | ! on
i i

Ic

larm
/ALM ) a
'4®H < tdac l<—-®-—>: tdoc

Figure 3. Over—current Protection Timing Diagram

Period (I): 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 (@): 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
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Figure 7. lec Test Circuit
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10. Truth table
10.1 IGBT Control
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” leve! under no alarm condition.

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

10.2 Fault Detection
(1) When a fault is detected at the high side, only the detected arm stops its output. At
that time the IPM outputs detected arm’s alarm.
(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.

Eault - IGBT Alarm Output
U-phase | V-phase | W-phase | Low side | ALM-U | ALM-V | ALM-W AlLM

oG OFF * " " L H H o H
Hig:;;i‘: U1uv | oFF * * * L H H H

TjOH OFF * * * L H H H

0C * OFF * * H L H H
High side V= 75y x OFF * ¥ H L H H

phase

TiOH & OFF * * H L H H

0C # * OFF * H H L H
High side W=y, % % OFF ¥ H H L H

phase _
TjOH * * OFF * H H L H
oc * % * OFF H H Mo L
Low side uv * * * OFF H H H L

TiOH * * * OFF H H H L
Case TeOH % * * OFF H H H L
Temperature
*:Depend on input logic.

wy . =} [4
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171. Cautions for design and application

1. 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.
ZHRATZEIPMO A DB TFROBRIEEEL. 74750 —RAL " REOFBREREE ML
RE—2 LA P IHILTTED, '

2. Mount a capacitor between Vcc and GND of each high—speed optical isolator as close

to as possible. BH T4 MIFS50 Vee-GND I, T o b E HELFIHEELTIRY AT T RS,
3. For the high—speed optical isolator, use high—-CMR type one with tpHL, tpLH = 0.8ps.
EETARIT & tpHLtpLH=0.8us. & CMR A1 J & JERESLY,
4. For the alarm output circuit, use low—speed type optical isolators with CTR 2 100%.
FI—LHAERIE, BEIAITS CTRZ 100D R TETHEHIZIEL,

5. For the control power Vcc, use four power supplies isolated each. And they should be

designed to reduce the voltage variations.
FIERIR Veo I, igShi-aEREEELTEE D, £z, BEEMEMALZEREELTTEN,

6. 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-N D EFRBRITHESIHEAF 02026l P-NBFEIZO T 4EERY L T—2
BEZTEBRBRLTTSL,

7. To prevent noise intrusion from the AC lines, connect a capacitor of some 4700pF

between the three—-phase lines each and the ground.
AC FM oD/ A XBAZHT=WHIZ, 3IBFH—7—AMIZ4700pF RO T U HEERLTTF L

8. At the external circuit, never connect the control terminal (D)GNDU to the main
terminal U-phase, ®GNDV to V-phase, (OGNDW to W-phase, and G)GND to N-phase.

Otherwise, malfunctions may be caused.
IR FOGNDUEE HTFUM. S TEOCGNDY X8 V0. SliHETOGNDW =I5 W 48,
FHHTFOGNDEEHT N 4 SER CERELAVLTTEL, it RRIzAYES,

8, 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.
ARiEF-GND BICa FodEEST AL, J4RAT o RAIA AESICHT I EREFAEGYE
FOTIEETEN,
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10. Taking the used isolator’'s CTR into account, design with a sufficient allowance to decide
the primary forward current of the optical isolator.

THFATSO—RAUETRIL. BENOTHITSO CTREFFEL T HICRBEL-REEHILTTEN,

11.  Apply thermal compound to the surfaces between the IPM and its heat sink to reduce
the thermal contact resistance.
BRBIERENECT HOIT IPMEE— R U OO ~—T L SV REBFRLT TSN,

12. Finish the heat sink surface within roughness of 10pm and flatness (camber) between
screw positions of 0 to +100um. 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
+100um, there is a danger that the IPM copper

base may be deformed and this may cause a

HO0uan
dielectric breakdown. o

|
|
E—F U OREDH LI 5 10um B RS ER |

o ateink S
TOEHEE(RY) L, 0~100um LT T &L, FHEHEMY i’\ I
L+ RAMBE, E—F 08 IPM OEICERATTE st é / Hounting hoies \\\é
BALLET, 1=, REEHN+100um L EOIESIPMOER '

AR ERLERHMETE T BEESBYET.

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.

BRRE AN —BABRAOFERAEANRICE S S TRYVES oV - AR~ EReh DB S, +504
BEPBETY 6L, AV /-~ EREN LB E L EERREEL,

14. Please see the [Fuji IGBT-IPM R SERIES APPLICATION MANUALJ and [Fuji IGBT
MODULES N SERIES APPLICATION MANUALJ.
IZE+ IGBT-IPM R U —X 7r—2303 a7 IR UNGET £/2=k N X PHYSF—awvwa
FILlEiEiEES S0,
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12. Example of applied circuit | FA o] 2% 451

100 F AE 00

gt
¥ = L.
L IT= EE I T .
-
o i
A

24551

[=]
13 % == zmhousf a
—_— L1
Yer - @ L]
p

T ]

Vac e

I %wnn == ghottar
R
IF 294D =k 10uF
- LE]
It :@J%zmﬂ == 1o

L Ah
3

I l ﬁ |é :angfil = zzlEJt::
The alarm signals should be connected to Vec when it is not used.

AMERAOT7T7—LigFIE. FIHER Vee ITEBRLTTSILY,

13. Package and Marking @45
Please see the MT6M4140 which is packing specification of P610 & P611& P621 package.
P610, 611, 621 HESHHE MTEM4140 FHSHEIESLY,

14. Cautions for storage and transportation H%. P roE=
= Store the modules at the normal temperature and humidity (5 to 35°C, 45 to 75%).
HEERIE(E~35°C. 45~ TSR TRELTT S,
*  Avoid a sudden change in ambient temperature to prevent condensation on the module
surfaces. EXa—ILORBEBIHEBLEVE, BRREBETLERITTTI,
* Avoid places where corrosive gas generates or much dust exists.
BEMAROEEFN. HEOSVEFITETTTFS.
« Store the module terminals under unprocessed conditions
EV2—-ILOmFRANTORKETRET S L..
»  Avoid physical shock or falls during the transportation.
R CEBEE S ALYETESEHELTTFSN,

15. Scope of application BEMHE
This specification is applied to the IGBT-IPM {type: 7TMBP50RTJ060).
RLHEFEIZ. IGBT-IPM (B = : IMBPSORTJOS0)N B AT %,

16. Based safety standards #EHLE SIBHK
ULi1557
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1 7. Characteristics
17-1.Control Circuit Characteristics (Respresentative}

Power supply curreni vs.

r3Swi tching frequency

Te=125°C
60 _l LB i T 7 T 7 L e T 1 1T ¥ ™71 I.
- F:—siciu
= 50 -—HN-side
BTG
g i
o ]
o r VYoo=17V |
. "”""‘:::::::::ch=15v;
e [ /Vcn=13\l:
%. 20 [ I A// ]
e 1 ]
5 Veos17V -
= 3
210y o LsazzEziiVec-isy )
ITTLELEE R il Voo=13V ]
0 11 I_1 11 1 1 E_f 1 £ L.l 1 L 11 12
0 5 10 15 20 25

Switching frequency @ fsw (kHz)

Under voltage vs. Junction temperature

Input signal threshold voltage

Input signal threshold voltage

vs. Power supply voltage

Tj=25°
--- Tj=155%

2_ 5 | LB LI L L L2 LU} LUK L T T
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Power supply voltage @ Voo (V)

Under voltage hysterisis vs. Jnction temperature
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17-2 Main Gircuit Characteristics (Representative)

Collector current_vs. Collector-Emitter voltage Collector current vs. Collector-Emitter voltage
Tj= 25 °C(Chip) Tj=25°C(Terminal)
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Switching time vs. Collector current
Edc=300V, Voo=15V, Tj=25°C

Switching time vs. Collector current

Ede=300V, Veo=15V, Tj=125°C
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17-3.Dynamic Brake Characteristics
(Respresentative)

Collector current vs. Collector-Emitter voltage Collector current vs. Collector-Emitter voltaze
Ti=25°C (Terminal) Ti=125°C(Terminal)
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18. Reliability Test Items
Test Reference Number |Accept-
cate- Test iters Test methods and conditions ”élr:f of |ance
gores ED-4701 sample |number
1|Teminal strength  |Pull force 40 N (main terminal) Test Method 401 5 (1:0}
UFIREE 10 N (sontrol terminal) Method I
(Pulk fest) Test time ;10 £1 sec,
2| Mounting Strehgth Screw torque 1 2.5~3.5Nm(M5) Test Method 402 5 (1:0)
FafHTaaE Test ime - 10 #1 sec. method II
3|Vibration Range of frequency  : 10~500 Hz Test Method 403 5 (1:0)
=8 Sweeping time : 15 min. Condition code B
Acceleration ;100 mys®
% Sweeping direction : Each X)Y.Z axis
g Test time : B hr. (Zhr./direction) _
= 4}Shock ’ Maximum acceleration : 5000 m/s® Test Meathod 404 5 {1:0)
2 e Pulse width 1.0ms Candition code B
B Direction : Each X,Y,Z axis
] Test time : 3 imes/direction
= 5|Solderabitfity Solder temp. 1 23545°%C Test Method 203 5 (1:0)
IRATERTHE Immersion duration : 5.0 0.5 sec. Condition code A
Test time o 1 fime
Each terminal should be Immersed in soider
within 1~1.5mm from the body.
GiResistance to Solder temp. 1 260 #5°C Test Method 302 5 {(1:0)
soldering heat |mmersion time : 10 t1sec. Condition code A
LA EIEME Test time : 1 time
Each terminal should be Immersed in solder
within 1~1.5mm from the body,
1jHigh temperature |Sterage temp. 1 1255°C Test Methed 201 5 (1:0)
storage BiBRTF  |Test duration : 1000 hr.
2|Low temperature  |Storage temp. : 4015 °C Test Method 202 5 (1:0) —
storage {E/8{%7F  |Test duration : 1000 hr.
3{Temperature Storage temp. : B542°C Test Method 103 5 (1:0)
humidity storage  |Relative humidity . 8515% Test cade C
BRmIR R Test duration - 1000hr.
4|Unsaturated Test temp. 1120 £2°C Test Method 103 ] (1:0)
pressure cooker  |Atmospheric pressure 1 1.7x10°Pa Test code E
43 Flrvise—iuh— |Test humidity : 85 +5%
& Test duration 1 96hr.
b S| Temperature Testtemp. : Minirmum storage temp. 40 +5°C Test Method 105 5 (1:0)
g cycle Maximum storage temp. 125 £5°C
o BREEHAT) Normal temp. 5~35C
E Dwell time : Tmin ~ T~ Tmax ~ TN
T thr.  0.5hr. thr. 0.5hr
Number of cycles ;. 100 cycles
6] Thermal shock 0 Test Method 307| 5 (1:0)
g Test termp. : High temp. side 1007° °C methad I
+5 Condition code A
Lowtermp. side 0°°°C
Fluid used : Pure water (running water)
Dipping time : 5 min. par each temp.
Transfer time ;10 sec,
Number of cycles . 10 cycles
- : g &
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Test Reference norms| Number |Accept-
lcate- Test items Test methods and conditions ElAJ of ance
gories ED-4701 sample number
1|High temperature | Test temp. 1 Ta=125 £5°C Test Mathod 101 3 (1:0)
reverse bias {Tj = 150 °C)
RN TR Bias Voltage : VC = 0.8xVCES
Bias Method : Applied DC voltage to C-E
Vo = 15V
2 Test duration : 1000 hr.
2 | 2|Temperature Test temp. 1 B5E2°C Test Methad 102 5 (1:0)
o humidity bias Relative humidity 1 B525% Condition code C
5 BIRRIENATA Bias Voltage : VC = 0.8xVCES
“_g Ve = 15V
5 Bias Method : Applied DC valtage to C-E
Test duration 2 1000 hr.
Jiintermitted ONtime : 2 sec. Test Method 106 5 (1:0})
operating life OFF time : 18 sec.
(Power cycle} Test temp. T ATj=100 £5deg
B iR E Tj = 150 °C, Ta=25 +5°C
Number of cycles ;15000 cycles
1 9. Failure Criteria
ltem Characteristic Symbol Failure criteria Unit Note
Lower imit | Upper imit
Electrical Leakage current 1. 1ICES - USLx2 | mA
characteristic {Saturation veltage VCE(saf) - UsSLx1.2 \Yi
\[Eorward voltage VE - Ustx12 | V
Thermal IGBT Rth{j-c) - usix1.2 | Cw
resistance _[FWD Rth{j-c) - usix1.2 | ‘Cw
QOver Current Protection loc 1 S| x0.8 Usi xt1.2 A
Alarm signal hold time $tALM LSLx0 8 Usix12 | ms
Over heating Protection TcOH LS. x0.8 usixiz | °C
Isolation voltage Viso Broken insulation =
Visual Visual inspection
inspection Peeling - The visual sample -
Flating
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 removat from the tesis. And in case of the
wetting tests, for example, moisture resistance tests, each component shall be made wipe or dry

completely before the measurement.
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Warnings

1. This product shall be used within its absolute maximum rating (voltage, current, and
temperature). This produci may be broken in case of using beyond the ratings.
HROBMBEAER(EE ER. RES)OEBRNTHERATSL, B REREBATERTLL.E
FHBET HBENEYET,

2. Connect adequate fuse or protector of circuit between three-phase line and this
product fo prevent the equipment from causing secondary destruction,
F—OTrERERTEFIBRELLES4EREL. ARABRLFAESOHICEUREROEL—X
RiFTL—h—F 3T C2RBBBEHL TSN,

3. When studying the device at a normal turn-off action, make sure that working paths
of the turn-off voltage 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.

HBEDI—VAVREIIETARTFEEORMOBICIK. F—24 7B E - B R OB FELEH A RBSOA
EHAIChOCEEEELTTEN . £ FRELOERERERICBITA2RFEBORMIZEBLT
(. AT IR AV HGRUZAEIPMAR AT VAV AR P E— VA DB RN EHEh ST/ 22l
BPAVERA CHASEERRELTT SN, ChoDEHEHATERTAL. EFAFABIETIES N
HUET,

4. 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 system
in case of using beyond the product's reliability life.

HAROoFERRBZTAICEEL. ES0EEEEFHNERTEINRHOL KESEHHALTTS
W HROEREFGEEATHEALLES EB0BESF S IV FIRIETIES K HYE
£

5. 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.
B-AHY-BREESRELKE ERBAAS)280CBETCTEREALES. MR8 -4 8
GEORIEERBELMMZET,

® 6. The thermal stress generated from rise and fall of Tj restricts the product lifetime.

You should estimate the AT]j from power losses and thermal resistance, and design

the inverter lifetime within the number of cycles provided from the power cycle curve.
{Technical Rep. No.; MT8M4057)
BRaOERE. BEEEECLRELETRICI TRIZMAN ATREVET  BLLBER

DoAT|EHEL, RT—YAINFGA—TCRESHAILBUT C. Ao N—20FG%E
&t LTTF S0 (7 & #4No.: NTEM4057)

7. Never add mechanical stress to deform the main or control terminal.
The deformed terminal may cause poor contact problem.
FIHFRUHFEHBEFICENESZATERSBLVTTE, BFOERICKY. BMTFRAESES|ERIT
BEABYET,
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According to the outline drawing, select proper length of screw for main terminal.
Longer screws may break the case.

AEGQIERILEHETROFADORSE. ABEISHVELGRETEWL, 2UHNRVEST— AN H
BYaBalHYET.

If excessive static electricity is applied to the control terminals, the devices can
be broken. Implement some countermeasures against static electricity.
- FIcBREBRELESNMNEhB S FTHEETIE S NBYET. RUYRORFIIHEEM
EEEBMLTTFSL,
Caution

Fuji Electric is constantly making every endeavor to improve the product gquality and
reliability. However, semiconductor products may rarely happen to fail or malfunction. To
prevent accidents causing injuly or death, damage to property like by fire, and other social
damage resulted 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..

ELTEHRITBRATHROSELEEEORLEICHEHTOET. LOL, FEARSITREARBELLY. B
BET ABAABYET . ET BT BANAOHEELBIES. BBELTASTIH - NEEIZL
DM EICHTHRF CHRPABTERCSTVLSICA ERE- BRI S -R B LSS RS
HEROHOFEREHBLTTEN,

The application examples described in this specification only explain typical ones that
used the Fuji Electricproducts. This specification never ensure to enforce the industrial
property and other rights, nor license theenforcement rights.
FEFEIZERLTHAGAMHE. ELERMMZEEALLRARNUEBHERAT 20 THY ., Ktk
BT TIEMEE. TOMEFORECHT ORBELIEERIEDHFELTILOTRBYELA.

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
relay equipment or systems, please apply after confirmation of this product to be satisfied
about system construction and required reliability.

AgpRiciRBeh BRI, AFITHAOLLITRKE T CEASLIBEH IV AT AIZANLGR
ALLEBMELTE-BEShELOTRHYETA. REFEO U SEETIRSE. B MEFE.E
WS, T ARE. BEFHBEHIVEIATLRE  HERE~OZH BAEIRHOEIL, VAT 4
WERUVERMKBICERT AEE2CRBO . CRRATEWL,

| If there is any unclear matter in this specification, please contact Fuji Electric Co. Lid. |
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