SPECIFICATION

Device Name : IGBT-IPM
{RoHS compliant product)

Type Name : BMBP25VAA120-50

Spec. No. : MSBM1439

the use: of any third party nor used for the manufacturing purposes without the express

They shali be neither reproduced, copied,lent, or disclosed in any way whatsoever for
writter consent of Fuji Eleotric Co.Ltd.

This materiz) and the information herein s the property of Fuji Ekectric Co. Lid.

DATE | NAME |APPROVED
DRAWN [Nov. 16 2001 | . Yasuda

Fuji Electric Co.,Ltd.

CHECKEDI, N, /6 . 2ec)f 1 A/admnte, 7 Z/@“’\
REVISIONS lerecken| Vi 16 2071 |[< lalen |

MS6M1439 124

DWGNO,

H04-004-05




This material and the information fiereir: is the property of Fuji Ekstrio Co.,Ltd,

They shall be neither reproduced, copied,ent, or dischsed in any way whatsoever for
the use of any third party nor used for the manufecturing purposes without the express

witten consent of Fuji Bisetric Co.Ltd.

Revised Records
Classi- Applied
Date Ind. Drawn | Checked | Checked | Approved
fication date
issued ‘{ éf
ot Enactment| - ‘ , - L
Nov. 16,201 date V- Yasida iinae Lolilee | 12 Zfé“"“

Fuiji Electric Co.,Ltd.

DWG.NO.

MS6M1439

2124

H04-004-03




This material and the information herein is the property of Fuji Electric 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.

1. Package Outline Drawings
(Tc=25°C)

Package type :P629
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Note 1.0IFEHTEETT .
"[O" shows theoretical dimension.
2IHFEYFIFBITTiEET B,
The dimensions of the terminals are
defined at the bottom.
3 )NTEIE. 5EELT S,
"( )" shows reference dimension.
43%F : Sn-Cusho&E
Indication on module(£Y 31— & R) Terminal : SnCu plating
Display on module label
- Logo of production
- Type name: 6MBP25VAA120-50
- Ic,VCES rating 25A 1200V
- Lot No. (5digits)>¢
- Place of manufacturing (code)
- Data matrix
X Indication of Lot No.
oooOg
T Odered No. in monthly
Manufactured month
(Jan.~Sep.:1~9, Oct:0, Nov.:N, Dec..D)
Last digit of manufactured year [DimenSionS in mm]
S
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2. Pin Descriptions

2.1 Main circuit

Symbol Description
P Positive input supply voltage.
U Output (U).
V Output (V).
w Output (W).
N Negative input supply voltage.

2.1 Control circuit

Symbol Description

GNDU |High side ground (U).

VinU |Logic input for IGBT gate drive (U).

VccU |High side supply voltage (U).

GNDV |High side ground (V).

VinV [Logic input for IGBT gate drive (V).

VceV  [High side supply voltage (V).

GNDW [High side ground (W).

VinW |Logic input for IGBT gate drive (W).

VcCcW [High side supply voltage (W).

GND |Low side ground.

Vcc [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).

@e|eeee ol |@e|® |Oee|f

ALM [Low side alarm signal output.
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3. Block Diagram

5/24

5. IGBT chip over heating protection

Pre-drivers include following functions
3. Under voltage lockout circuit
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4. Absolute Maximum Ratings

Tc=25°C, Vcc=15V unless otherwise specified.

ltems Symbol Min. Max. Units

Collector-Emitter Voltage *1 VCES 0 1200 \%
Short Circuit Voltage Vsc 400 800

DC Ic - 25 A
Collector Current 1ms Icp - 50 A

Duty=100% *2 -lc - 25 A
Collector Power Dissipation 1 device *3 PC - 166 w
Supply Voltage of Pre-Driver *4 vce -0.5 20 \%
Input Signal Voltage *5 Vin -0.5 Vce+0.5 \%
Alarm Signal Voltage *6 VALM -0.5 vce \Y
Alarm Signal Current *7 IALM - 20 mA
Junction Temperature T - 150 °
Operating Case Temperature Topr -20 110 °C
Storage Temperature Tstg -40 125 °C
Solder Temperature *8 Tsol - 260 °C
Isolating Voltage *9 Viso - AC2500 Vrms
Screw Torque Mounting (M4) - - 1.7 Nm

Notes

*1: VCES shall be applied to the input voltage between terminal P-(U,V, W) and (U,V, W)-N.

*2: Duty=125°C/Rth(j-c)D/(IFxVF Max.)x100

*3: Pc=125°C/Rth(-c)Q

*4: Vcc shall be applied to the input voltage between terminal No.3 and 1, 6 and 4, 9 and 7,
11 and 10.

*5: Vin shall be applied to the input voltage between terminal No.2 and 1, 5 and 4, 8 and 7,
12~14 and 10.

*6: VALM shall be applied to the voltage between terminal No.15 and 10.

*7: 1ALM shall be applied to the input current to terminal No.15.

*8: Immersion time 10+1sec. 1time

*9: Terminal to base, 50/60Hz sine wave 1min. All terminals should be connected together during the test.
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5. Electrical Characteristics

Tj=25°C, Vcc=15V unless otherwise specified.

5.1 Main circuit

Item Symbol Conditions Min. Typ. Max. Units
Collector Current ICES VCE=1200V
- - 1.0 mA
at off signal input
% Collector-Emitter VCE(sat) Ic=25A Terminal - - 2.10 \
E saturation woltage Fig.4 Chip - 1.68 - \%
Forward woltage of FWD VF IF=25A Terminal - - 2.60 \%
Fig.5 Chip - 2.10 - \Y
ton VDC=600V, Tj=125°C 1.1 - - us
toff lc=25A Fig.1,6 - - 2.1 us
Switching time
VDC=600V
trr - - 0.3 Ms
IF=25A  Fig.1,6
5.2 Control circuit
ltem Symbol Conditions Min. Typ. Max. Units
Supply current of P-side lecp Switching Frequency
pre-driver (per one unit) = 0-15kHz ) ) ° mA
Supply current of N-side leen Tc=-20~110°C
- - 23 mA
pre-driver Fig.7
Input signal threshold voltage Vinth(on)  |Vin-GND ON 1.2 1.4 1.6 \%
Vinth(off) OFF| 1.5 1.7 1.9
5.3 Protection Circuit
Item Symbol Conditions Min. Typ. Max. Units
Over Current Protection Lewel loc Tj=125°C 38 - - A
Over Current Protection Delay time tdoc Tj=125°C, Fig.3 - 5 - us
Short Circuit Protection Delay time tsc Tj=125°C, Fig.8 - 2 3 us
IGBT Chips Over Heating TjoH Surface of 150 - - °c
Protection Temperature Level IGBT Chips
Over Heating Protection Hysteresis TiH - 20 - °
Under Voltage Protection Level Vuv 11.0 - 12.5
Under Voltage Protection Hysteresis VH 0.2 0.5 -
tALM(oC)  [ALM-GND 1.0 2.0 24 ms
Alarm Signal Hold Time tALM(UV)  |Tc=-20~110°C Vee=10V 2.5 4.0 4.9 ms
tALM(TJOH)  [Fig.2 5.0 8.0 11.0 ms
Resistance for current limit RALM 960 1265 1570 Q
S
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6.Thermal Characteristics (TC = 25°C)

ltem Symbol Min. Typ. Max. Units
Junction to Case Inverter IGBT Rth(j-c)Q - - 0.75 °C/W
Thermal Resistance*10 FWD Rth(j-c)D - - 1.40 °c/wW
Case to Fin Thermal Resistance with Compound Rth(c-f) - 0.05 - °CIW
*10: For 1device , the measurement point of the case is just under the chip.
Chip layout drawing
Control Terminal
Package :P629 seEeASs =een =ee =
Type name :6MBP25VAA120-50
Y
! b
(0.0)
N w \Y u P
P629 Bottom view
Location of measurement of Tc (chip center right under)
lement J W X Y Z
Axis IGBT FWD IGBT FWD IGBT FWD IGBT FWD IGBT FWD IGBT FWD
X 48.6 486 413 41.3 34.0 34.0 26.5 26.5 19.0 19.0 115 115
Y 1.7 -4.6 1.7 -4.6 1.7 -4.6 1.7 -4.6 1.7 -4.6 1.7 -46
(Unit: mm)
7.Noise Immunity (VDc=300V, Vcc=15V, Test Circuit Figure. 9)
Item Conditions Min. Typ. Max. Units
Common mode Pulse width 1us,polarity +,10 min. 2.0 - - kv
rectangular noise Judge:no over-current, no miss operating
8.Recommended Operating Conditions
ltem Symbol Min. Typ. Max. Units
DC Bus Voltage VbcC - - 800 \%
Power Supply Voltage of Pre-Driver Vce 13.5 15.0 16.5 \Y,
Switching frequency of IPM fsw - - 20 kHz
Arm shoot through blocking time for IPM's input signal tdead 1.0 - - us
Screw Torque (M4) - 1.3 - 1.7 Nm
9.Weight
Item Symbol Min. Typ. Max. Units
Weight Wi - 80 - g
g
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Figure1. Switching Time Waveform Definitions.
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Figure2. Input/output Timing Diagram.

(Alarm output] (75—LHAH]
Set condition(D) : The alarm is output only once(High=>Low) according to timing when the protection factor
occurs.
Ty EHF (@)  REBZEROREL-FCIDS T, 10 OAHHE N (Hi=Lo)ShFET,
Reset condition@: After it continues at the hold time of each alarm factor (tALM) it is released regardless of
the presence of the alarm factor.
JEob & (D) EREOFRFHME (tawv) #iGEIC ZEROAEICBARLEERINET,

[Protection operation (Switching stop of IGBT)] ({R#&®)15 IGBTDA1yF 7 {E1L) ]
Set condition(D) : The protection function operates when the protection factor occurs.
TIOREH @)  REZERORELLLITEELET,
Reset condition (3) : When the condition of protection factor cancellation, taLm passage,
and input signal OFF becomes complete, the protection operation is released.
DEyhEH Q) REZRMHE, tamiZ@, ANESOFFOEHARI-F=FFICEBREINET,

[Condition that alarm is output again] (75—AMNBH hEShDEH]

The protection factor occurs again after the protection operation is reset, the protection function operates
at the same time when the alarm is output. (@)

REFEN VSN RICBEEREEZERARETNE, 7I5—LABH SIS LRBITRERE LET (@),
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—> €< < tdoc . ! 2tdoc

Figure3. Over Current Protection Timing Diagram.

Period @ 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.
HE®:  OCLANEEBAf-aLYAERL TN . EELENE Mtdc kY EVWBBRNT, 7 7ESH AN
ENFEAIE BREN—FERLT7S—LREALEFE A,

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.

HM©@: OCLALVEBA-OLYAERL . EMEN R Mt A R LU EARNEE T D EERE
VINEMLET , T7—AIGBTTRESN IS F. TS—LZHALET,
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Circuit(Terminal)
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Figure6. Switching Characteristics Test Circuit Figure?. Icc Test Circuit
. chum Testcircuit  SW1  SW2
20kQ z hlgh-s'|de open close
vee | 1O0WFly ViU U Low-side close  open
15V T an )] (®)
SWi1
. GNDU
'e V +

- vee| PM 0 zz * —=o \Q\\\ x

Vce 10u F|, 20kQ 10k :
i m VinX W .
1V =T Q 4700pF Noise
SW2 ALM - CJ-DsimuIator
GND N
! ¢ > ®
Earth @
747 Cooling
Fin
Figure9. Noise Test Circuit
S
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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 can be turned on when Vin is at “Low” level without the operation of IPM’'s protection.

AHEBVinlZxtd BIGBTOON./OFFkEEE FRITRLET,
REZEHINELVREEIZENT, VindS "Low” LAJL T, IGBTIZONLET,

Input signal IPM's Protection status Output (IGBT)
Low No operation On
Low Operation Off
High - Off

10.2 Fault Detection

(1)

)

When a fault is detected at the high side, only the detected arm stops its output.
E7—LTERERELEGES. BHELET—LDOAENEFELLET,

When a fault is detected at the low side, all the lower arms stop their outputs
and the alarm signals are outputed from lower arms.
FT7—LEBRTERENRELLGS,

T7—LE2TOHAZELL, F7—LDoT75—LEHALETS,

An alarm is output only once. The output period is dependent on cause of fault.
TI53—LIFIBOHFHEENET, Fi=. HAERE tavm) [ EEERBICL>TERYET,

Cause of Operation of IGBT Alarm Output
fault U-phase | V-phase | W-phase | Low side ALMU
High side oC OFF * * * H
U-phase uv OFF * * * H
TjoH OFF * * * H
High side ocC * OFF * * H
V-phase uv * OFF * * H
TjoH * OFF * * H
High side oC * * OFF * H
W-phase uv * * OFF * H
TjoH * * OFF * H
oC * * * OFF L
Low side uv * * * OFF L
TjoH * * * OFF L

*:Depend on input logic.
¥H:High , L:Low

Fuji Electric Co.,Ltd.
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11. Recommendation for design and application

(1) For the control power supply, secure the enough current capacity.
FIHERE., +2HERBELHERL TS,

(2) For the control power VccC, use four power supplies isolated each.
Connect the aluminum electrolytic capacitors (about 50V/10uF for upper arm and 50V/47uF for lower arm) as close
as possible to the control power terminal VCC. These aluminum electrolytic capacitors are used not for smoothing
the control power supply but for reducing the impedance of the external wiring.
Using single power supply such as bootstrap may occur the fluctuation of control power supply, so, it is
necessary to design the systems considering these phenomenon in advance.
HIEERVecld, B IN4BREFEAL T,
FILEEfEAV T (ET—L:50V/10uF, F7—L:50V/47uF F2E) %, IPMOFIEERE FVecl SR A7 (TiEELTERED
LTS, . RV TUoH EHIEERE FiBIET5E5DELEDTIEEL IPMETOERBAVE—F D RBERTY,
T—rRSYTEQRERTOERL., FIHMEEEBENFRSND A, THUERH. REFLETT,

(3) Don't apply noise current to the IPM's control GND line. It causes the malfunction.
PMOFIBGNDSA U/ A XBRERSBNTESL, REFOREERVET .

(4) At the external circuit, connections of GNDU to the main terminal U-phase, GNDV to V-phase, GNDW to W-phase,
and GND to N-phase are prohibited. It causes the malfunction.
Hil{ENIH FGNDUL E 35 F U HIESHFGNDVEE I FV. FIHiH FGNDWEEIHFW. FIfiH FGNDE E iH FNES S EIE CTHEELENT
TEW, REMEDRRIZHYETS,

(5) In case of existence of disuse phase (ex. single phase use or disuse of DB phase), pull up the logic input and alarm
signal output terminals of these disuse phase to Vcc.
IPMZEMBICTHEATIHE0. TIL—FAFER/TICTIL—FE2FEALEWES E, FRALGVELHIEBEREHHEL . ANWHF(Vin),
T o—LEAHTFALMEITVeeAT LTy T LTIEZEN , AAHmFVinAd —T o RETHIEEREZ LS LIfHE. 7o—LHIKE
ERYET,

(6) In designing, make sure that the capacity of primary side current of optocoupler is enough, considering the CTR of optocoupler.
In case of the input forward current is not sufficient, input signals of IPM become instability and IPM may occur miss operation.
THEHTSO—RAIEBFRIE. BEVDITHFNTSOCTREEEL+ R ITRBEL oFFREHZLTTEL,
—RERPFELTVDIGEE  IPMANEENFLRELLY, BRBEOREELGYET,

(7) To suppress the surge voltage, reduce the inductance at the DC bus of P-N circuit and connect some capacitors
between the P and N terminals.Use capacitors with good high frequency characteristics.
P-NEIQERERITHEDLEZHEAF 2L, P-NIRFREICAL TUo &G T HHELTH—CBRELEBLTTSEL,
RFAAVTUHICEERARBFEDRVDBDERATIZEN,

(8) To estimate the chip temperature accurately, measure the case temperature just under the power chips
and sum up the calculated ATj-c to the case temperature.
FOTREHEICE. BT FYITETOr—RBEZREL. ChITHELYRDIZA Ti-cEMATIT>TTFELY,

(9) In case of mounting this product on cooling fin, use thermal compound to secure thermal conductivity. If the thermal
compound amount was not enough or its applying method was not suitable, its spreading will not be enough, then,
thermal conductivity will be worse and thermal run away destruction may occur. The recommended thickness of
thermal compound is 100um. In the applying, confirm the spreading state of thermal compound.

(Spreading state of the thermal compound can be confirmed by removing this product after mounting.)
FFERHNTAVIZRYGHTBIEICIE, BUREEZHERTH-ODIAV NI UREZTHERIZSN, X BHEDNTELIZY., BRAZEMN
TEDGHE, ARV DR FRAICELNST | REABLIC L BBIRICENDENHYFET . VIR DERERL
100umZEHEELETH. BH T ABICIIEREEITTVNIVEAEA>TNREEREL TS,
(REL-RICRFERYIET LAV RIURDENYEEEHET IENHEET,)
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(10) The assurance of solderability in main and control terminals is within once.Soldering in more than twice is out of
quality assurance.
KRB O X I F - Fl#HGFE D O/NFFFHERIERKIIE T, FTELZFICLS2E L EOEBDO /N Z FIFHEERIED
HENTY,

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

AERE, AVN—FAZE~DERALTANRICRASINTEYET . AVN\—AR~NBEAINDHE X, +271&E
MILETY, L, AVN—INBEHEINDHEE [FEERLZEN,

(12) Design the circuit pattern with shorter wiring from optocoupler to input signal terminals to reduce stray
capacity in primary and secondary sides of optocoupler
THEHTSEIPMOD A A i FROERIREBARELL ., THbHTSO—RAIEZRBIDFHEREL /NS LIz E—>
LAT7IMILTTEL,

(13) A ceramic capacitor(about 0.1uF) should be connected from pin Vcc to GND to stabilize the operation of
high speed optocoupler. The total lead length between capacitor and optocoupler is recommended within 1cm.
THNHTSOREEHEDT=8. Veo-GNDRIZ0.IuFRREDESIv 3 TUHEEELTT S,
AUTUYETH AT IO —TERBEIE. HERLEFlemZEBIENKSITLTTEL,

(14) For the high-speed optocoupler, use high-CMR type with tpHL, tpLH = 0.8ps.
BEETAHMNITSIE, tpHLtpLH=0.8us. ECMREA TEHE ALY,

(15) For the alarm output circuit, use low-speed type optocoupler with CTR = 100%.
To—LEAEEIEAEETAH AT TCTRZ100%D 2 TETFEALZEL,

(16) Design the control board considering the external noise
FIEERIT, SR/ A XDOEEEERBLIEFCL TSN,

(17) As connecting the capacitor between the input terminal and GND, the response time of secondary side of
optocoupler will be delayed compared with the primary side input. So in designing, consider these points.
ANWHF-GNDRAIZaAL TUoHEER T 5L, T4 bATS—REIADEBICHTHEERHEN
RGYFETOTITEEZSLY,

(18) To prevent noise intrusion from the AC lines, connect a capacitor of about 4700pF between the each
three-phase lines and the ground.
ACTAUMED /A XBAZHCT=HIZ, SHEIR — 7 —XMIZ4700pFRRE DI TUHEHEHRLTT SN,

(19) Use this product with keeping the cooling fin's flatness between screw holes within 50um per 100mm and the
roughness within 10um. Also keep the tightening torque within the limits of this specification. Too large convex
of cooling fin may cause isolation breakdown and this may lead to a critical accident. On the other hand, too
large concave of cooling fin makes gap between this product and the fin wider, then, thermal conductivity will
be worse and over heat destruction may occur.

AE T4 FR WYL E R TEEEZ100mmT0UmLL T, REDBS X 10umA TEERELET  BAGORY I
AEROEBRRFEZRCL. EXFRITRBIHGEENHYET . T BREMRYPCHLAF L KB RESH T
DEICZERNECTHRENEGY | IRICEN LI ENHYET,

(20) Please see the [IGBT-IPM APPLICATION MANUALJ and [IGBT MODULES APPLICATION MANUAL].
MGBT-IPM 77U —3o=a7ILIRUNGBTE S a—IL 7T Ur—230k a7 ILIZHSEIESY,

Fuji Electric Co.,Ltd. MS6M1439 14/24
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12.Example of applied circuit
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Alarm output

?

13. Packing and Label

Please see the packing specification of IPM (Technical Rep. No. : MT6M8302).

IPM B AL HEMTEM8302% IS BB ELY,

14. Cautions for storage and transportation

Store the IPM at a standard temperature and humidity. (5 to 35°C, 45 to 75%)
Be careful to solderability of the terminals if the IPM has passed over one year from

manufacturing date, under the above storage condition.
BER-ERRENEELL, (5~35°C, 45~75%)

AREFHET T HENIFLULFRBLEHSE, MR FAER TR EETEE,
* Avoid a sudden change in ambient temperature to prevent condensation

on the module surfaces.
EVA-IILOREAISABELEVELS. RBEREELZEITTTIL,

* Avoid places where corrosive gas generates or much dust exists.

BERMUEARADFEGH. HEDSUVGAITEITTTFEL,

» Store the module terminals under unprocessed conditions
ED2—LDWHFIERMIDKETRET S, .

 Avoid physical shock or falls during the transportation.
EWRFICEEEERYBETEIELELTTSEL,

15. Scope of application

This specification is applied to the IGBT-IPM (type: 6MBP25VAA120-50).

AEHZIL, IGBT-IPM (B = : 6MBP25VAA120-50)IZE AT 5,

16. Based safety standards
uL1557
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17. List of materials

X This figure doesn't show the chip size and chip layout exactly. For only explanation of materials.
AE & MHBEADODORTHY . ERGEF VT A XROLATIMERELIZLDTRHYERE A,

(Total weight of soldering material (typ.) : 2.4g)

No. Parts Material (main) Ref.
1/Isolation substrate Al203 + Cu
2|IGBT chip Silicon
3|FWD chip Silicon
4|Printed Circuit Board (PCB)  |Gjass reinforced Epoxy resin Halogen Free
5]IC chip Silicon
6|Capacitor chip Ceramics Ni-Sn plating (External electrode)
PbO 3% (Internal electrode)
7|Base Plate Cu Ni plating (External)
8|Main Terminal Cu Sn-Cu plating on Ni plating
9|Lid PPS resin UL 94V-0 beige(natural color)
10|Case PPS resin UL 94V-0 beige(natural color)
11|Wiring Aluminum
12|Silicone Gel Silicone resin
13|Adhesive (Case, Lid) Silicone resin (Not drawn in above)
14|Adhesive (PCB) Epoxy resin (Not drawn in above)
15|Solder (Under chip) Sn/Ag base (Not drawn in above)
(Pb Free)
16|Solder Sn/Ag base (Not drawn in above)
(Under Isolation substrate) (Pb Free)
17|Solder Sn/Ag base (Pb Free) (Not drawn in above)
(Under electronic parts)
18|Control Terminal Brass Sn-Cu plating on Ni plating
19|Label PET (Not drawn in above)

*1:PbO is excluded from RoHS directive.

18. RoHS Directive Compliance List of materials

The document (MS5F6209) about RoHS that Fuji Electric issued is applied to this Intelligent Power Module.
The Japanese Edition (MS5F6212) is made into a reference grade.

AIPMIZE LT E#IFITLTLVBRoHSIZE I 5 & HMS5F6209% & AT 5,
BAiERR (MS5F6212) (3B EEHET S,
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19. Characteristics (Representative)
19-1. Control Circuit

Power supply current vs. Switching frequency
Tj= 25°C (typ.)

Input signal threshold voltage
vs. Power supply voltage (typ.)
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19-2. Inverter

IC[A]

Collector current :

Ic[A]

Collector current :

SIF [ A]

Forward current
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Collector current vs. Collector-Emitter voltage

Tj=25°C[Chip] (typ.)

VCC=15V

VCC=17V VCC=13V
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Collector-Emitter voltage : VCE [ V ]

Collector current vs. Collector-Emitter voltage
Tj=125°C[Chip] (typ.)
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Forward current vs. Forward voltage
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Collector current vs. Collector-Emitter voltage
Tj=25°C [Terminal] (typ.)
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Collector current vs. Collector-Emitter voltage
Tj=125°C[Terminal] (typ.)
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Collector-Emitter voltage : VCE [V ]

Forward current vs. Forward voltage
[Terminal] (typ.)
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Forward voltage : VF [V ]
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Switching Loss vs. Collector Current (typ.)
VDC=600V, VCC=15V, T j=25°C

Switching Loss vs. Collector Current (typ.)
VDC=600V, VCC=15V, T j=125°C
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Switching time vs. Collector current (typ.)
VDC=600V, VCC=15V, T j=25°C

Switching time vs. Collector current (typ.)
VDC=600V, VCC=15V, Tj=125°C
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20. Reliability Test

Test conditions and results

Test Reference norms|Number|Accept- [ Number
cate- | No. Test items Test methods and conditions EIAJ of [ance of
gories ED-4701 sample |number| failure
1 |Terminal strength Pull force : 40 N (main terminal) Test Method 401 5 (1:0) 0
i F IR 10 N (control terminal) Method I
(Pull test) Test time : 10 +1 sec.
2 [Mounting Strength Screw torque 1 1.3~1.7 N-m (M4) Test Method 402 5 (1:0) 0
f s IR Test time : 10 +1 sec. method II
3 |Vibration Range of frequency  : 10~500 Hz Test Method 403 5 (1:0) 0
=& Sweeping time : 15 min. Condition code B
& Acceleration : 100 m/s?
b Sweeping direction  : Each X,Y,Z axis
igé Test time : 6 hr. (2hr./direction)
® 4 |Shock Maximum acceleration : 5000 m/s> Test Method 404 5 (1:0) 0
o EHE Pulse width 1.0 ms Condition code B
@ Direction : Each X,Y,Z axis
= Test time . 3 times/direction
8 5 [Solderabitlity Solder temp. 1 245+5°C Test Method 303 5 (1:0) 0
E FAER T Immersion duration : 5.0 £0.5 sec.
S Test time : 1time
= Solder Alloy : Sn-Ag-Cu
Each terminal should be Immersed in solder
within 1~1.5mm from the body.
6 |Resistance to Solder temp. 1 260 £5°C Test Method 302 5 (1:0) 0
soldering heat Immersion time : 10 1sec. Condition code A
[FA T B Test time 1 1 time
Each terminal should be Immersed in solder
within 1~1.5mm from the body.
1 [High temperature Storage temp. 1 125+5°C Test Method 201 5 (1:0) 0
storage EBRE Test duration : 1000 hr.
2 |Low temperature Storage temp. 1 -4015°C Test Method 202 5 (1:0) 0
storage {E:BR7E Test duration : 1000 hr.
3 |Temperature Storage temp. 1 85+2°C Test Method 103 5 (1:0) 0
humidity storage Relative humidity 1 85+5% Test code C
SRR Test duration : 1000hr.
% 4 [Unsaturated Test temp. 11202 °C Test Method 103 5 (1:0) 0
gﬁ Pressurized Vapor Test humidity 1 85+5% Test code E
iy TEaMAINE Test duration : 96 hr.
) 5 |Temperature Test temp. : Minimum storage temp. -40 +5°C | Test Method 105 5 (1:0) 0
3 cycle Maximum storage temp. 125 +5°C
E BEYAYIL Normal temp. 5~35°C
g Dwell time : Tmin~TN~Tmax ~ TN
< 1hr.  0.5hr. 1hr. 0.5hr.
S Number of cycles : 100 cycles
i | 6 [Thermal shock +0 Test Method 307 5 [(1:0)] o
BEE Test temp. : High temp. side 100 ®° °C method I
+5 Condition code A
Low temp. side 07°°C
Fluid used : Pure water (running water)
Dipping time : 5 min. par each temp.
Transfer time : 10 sec.
Number of cycles : 10 cycles
S
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Test conditions and results

Each parameter measurement read-outs shall be made after stabilizing the components at room ambient

Test Reference norms|Number|Accept- [ Number
cate- [No. Test items Test methods and conditions EIAJ of |ance of
gories ED-4701 sample [number| failure
1 [High temperature Test temp. 1 Ta=125+5°C Test Method 101 5 (1:0) 0
reverse bias (Tj = 150 °C)
BmFENATR Bias Voltage : VC = 0.8xVCES
& Bias Method : Applied DC voltage to C-E
b} Vee = 15V
< Test duration : 1000 hr.
iz | 2 |Temperature Test temp. 1 85+2°C Test Method 102 5 (1:0) 0
® humidity bias Relative humidity 1 85+5% Condition code C
@ BRESENAMTR Bias Voltage : VC = 0.8xVCES
= Vce = 15V
3 Bias Method : Applied DC voltage to C-E
& Test duration : 1000 hr.
32 3 |Intermitted ON time : 2 sec. Test Method 106 5 (1:0) 0
T operating life OFF time 1 18 sec.
(Delta-Tj Power cycle) [Test temp. : D Tj=100 +5deg
BN 1E Tj = 150 °C, Ta=25 £5°C
Number of cycles : 15000 cycles
Failure Criteria
ltem Characteristic Symbol Failure criteria Unit
Lower limit| Upper limit
Electrical Leakage current ICES - USLx2.0 mA
characteristic |Saturation voltage VCE(sat) - USLx1.2 V
Forward voltage VF - USLx1.2 V
Thermal  |IGBT Rth(j-c)Q - UsLx1.2 | °c/w
resistance |FWD Rth(j-c)D - USLx1.2 °C/W
Over Current Protection loc LSLx0.8 [ USLx1.2 A
Alarm signal hold time tALM LSLx0.8 [ USLx1.2 ms
Isolation voltage Viso Broken insulation -
Visual Visual inspection
inspection Peeling - The visual sample -
Plating
and the others
LSL : Lower specified limit.
USL : Upper specified limit.
Note :

for 2 hours minimum, 24 hours maximum after removal from the tests.And in case of the wetting tests,
for example, moisture resistance tests, each component shall be made wipe or dry completely before

the measurement.

EEESRRZOBIHFHRERVIMRRET, SRR T R2BM L L. 4B LUAERICHERTI. X, THEHEHRER®
REEHBROLSTKS DEFEEIT. RBRAOTAERDOHSER IOV TERELZRE. T7—JO—TRANDKLE

BREL. TR D BRESHIKETAET .
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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.

HADOEMNRKRER (BE, ER, BEF) OHERNTEERA TS,

RN BRREREEATERTIE FFNRETIEENHYET,

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

F—OREDERTRFIINREL-HEZEEL. BRERLAEROMICHEYETENEL—X
XIFTL—h—2 T[T T2RIEIRELNTIZELY,

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.
BEDOI—VATHEICETERFEROBREDEICE. 23—V A TEE - EFROBEENIMARBSOALRAIZ
HHEEFERLTTEL,

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.

HAMmOFERRRETFICIEEL. AROEHEEFGABE TEINMRFO L AREZHERALTTSLY,
HADEEEFREBEATEALLEBE. REDBRFRIVAIICRFIRIET HHEL/HYVET,

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 ARy - BEEAXFIEKkR ERBARE)ZECRETTEASNGE ., HRHEE-NERLEDORIEZ
BLhhET,

Use this product within the delta-Tj power cycle curve (Technical Rep.No. : MT5202525) and

the delta-Tc power cycle curve (Technical Rep.No. : MT5202509)

Power cycle capability is classified to delta-Tj mode which is stated as above and delta-Tc mode.
Delta-Tc mode is due to rise and down of case temperature (TC), and depends on cooling design
of equipment which use this product. In application which has such frequent rise and down of Tc,
well consideration of product life time is necessary.

AEGIFE A TiRD—H AL FRH—T M ERNo.: MT5202525)EA Te/XT—H A V)L Finh—T

(F T E $No.: MT5202509) D EE N THE->TT LY,

NT—HAYLTHEIZEZDA TIZEBHEDMIZ. A TelZKDBZEAHYET . ChIFT—RIEE(TC)D
ERTRICEDBANRATHY . KEGZTERT IBOMBREIKELES . T —RBED LR TEMN
HRICEZSHEF. HAFGRITHABELTITERATEL,

Never add mechanical stress to deform the main or control terminal.
The deformed terminal may cause poor contact problem.
FIHFRUGHEHHEFIENEEZTEBIEHROTTEL,
HFDEBICEY., BMARGLELSISECTHEENHYET.
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Warnings

- If excessive static electricity is applied to the control terminals, the devices can be broken.

Implement some countermeasures against static electricity.
FlERFITBREHEIMSNMEINIGE . FFHIBIETIEEIHYET,
UKD EIIHRER I REEBELTTSLY,

Use the latest version Specification and Application Manual every time in case of designing
the new equipment.
FHREBEHA ORI, BICRFOLFERVT IV r—arvza7 L EBRAL TS,

Cautions

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 injury or death, damage to property like by fire, and other social damage resulted from a failure
or malfunction of the Fuiji Electric semiconductor products, take some measures to keep safety such as
redundant design, spread-fire-preventive design, and malfunction-protective design.
ETEREEATERORELEBEORALIZEOTOET LML, FEREFIEHENFKELZY . REETS
HENHYET ., ETEREFEREROBEETBRIENS, BRELTAFSZH - KKFICLIMEICHT S1EF
HEWEBEFRECIGV KIS RES - TR - BB LR G EREERDI-ODFEEELCTTSL,

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.

AEFREICEBLTHALAGIT. EXTERRSEERLRKRNGEAGEZHRATLILOTHY.
KEFREICE>TIERAE. TOMIEROEEICH T HREF(EEBEQHFHELITILOTIHYELE A,

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.

KEREICEHINHRIE ARITHIDEEIITIKA T TEASNIEEHIVIELATLIZANLNEIEE
BHIELTHRE-HESN-LDOTEIHYER A AMHREZEORRAZTETEIR. MM, MEFH. ERESRE. KT
FlE . BERREREHIVERTLLGE  HHARNDOCHRAZIHREAOBRIE. PRATLBBRUERMEIC
WETHIELEIHRED L, CFIATEL,

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