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1. Package Outline Drawings
(Te=25°C)

Package type : P629

Bhana
5,824 2403

) [1] [ziem] gas

7-#4.58.8

BRI
A

13
4,595

{z)

0,585 || (8.5)
0.8 [A]
|
045
i) |.DREETEERD,
Nole ‘0" shows iheareticel dimension,
2EIFUTERATEEY D,
The dimensiens of the terminals are defined al ihe baliom.
s Sn-Cup & .
Terminal : 5nCu plating
Indication on module{¥¥ 1—FR) 3¢ _Indication of Lot No.
Display on module label
- Logo of production ooo
- Type name: 6MBP5OVAADBO-50 C_ Odered No. in monthly
- le,VeEs rating S0A 600V l(\:ﬂjanufac;turecl1 mc;ntg on \
- Tt N an.~Sep.:1~3, OctO, Now.:N, Dec.:D
Lot No. (Sdlglts)x . Last digit 2{’ manufactured year
- Place of manufacturing (code)
-~ Data matrix

[Dimensions in mm)]
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2. Pin Descriptions

2.1 Main circuit

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

2.1 Control circuit

Symbol Description
GNDU |High side ground (U).

VinlJ |Logic input for IGBT gate drive (U).
VeecU |High side supply voltage (U).

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

GNDW |High side ground (W),
VinW jLogic input for IGBT gate drive (W).
VecW |[High side supply voltage (W).

GND [Low side ground.

Vce  [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 (2).
ALM |Low side alarm signal output.

BOIe|S6e| 0|8 |9#e|e 8|De|F
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3. Block Diagram
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Ram

2. Short circuit protection

3. Under voltage lockout circuit

4, Over current protection

5. IGBT chip over heating protection

Pre-drivers include following functions
1. Amplifier for driver

5/24
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4. Absolute Maximum Ratings

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

Items Symboaol Min. Max. Units
Collector-Emitter Voltage * VCES 0 600 v
Short Circuit Voliage Vse 200 400 v
DC lc - 50 A
Collector Current 1ms lcp - 100 A
Duty=83.6% *2 de - 50 A
Collector Power Dissipation 1 device *3 Pc - 192 W
Supply Voltage of Pre-Driver *4 vVce -0.5 20 v
Input Signal Voitage *5 Vin -0.5 Vee+0.5 \'
Alarm Signal Voltage *6 VALM -0.5 Vee \'
Alarm Signal Current *7 laLm - 20 mA
Junction Temperature Tj - 150 °c
Operating Case Temperature Topr -20 110 C
Storage Temperature Tsig -40 125 C
Solder Temperature *B Tsol - 260 c
isolating Voltage *G Viso - AC2500 Vrms
Screw Torgue 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(-c)D/{IFxVF Max.}»100

*3: Pc=125°C/Rih(j-c)a

*4: Vee shall be applied to the input voltage between terminal No.3and 1,8 and 4, 9and 7,
11 and 10.

*3: Vin shall be applied to the input voltage between terminal No.2and 1, 3 and 4, Band 7,
12~14 and 10.

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

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

*8: Immersion time 10t1sec. 1time

*3: Terminal to base, 50/60Hz sine wave 1minute.

DWG.NO.
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5. Electrical Characteristics

Tj=25°C, Vec=15V unless otherwise specified,

5.1 Main circuit

ltem Symbol Conditions Min. Typ. Max Units
Collector Current lces Vce=600V
at off signal input i i 1o mA
& |Collector-Emitter VCE(ea) |lc=50A Terminal - - 2.0 v
E saturation voltage Fig.4 Chip - 1.4 - v
Forward voitage of FWD VF IF=50A Tarminal - - 23 v
Fig.5 Chip - 1.8 - v
tan Vbc=300V, Tj=125°C 11 - - us
Switching time toff lc=50A Fig.1,6 - - 2.1 Us
Vbc=300V
ter - - 0.3 HS
[F=50A Fig.1,6
5.2 Control circuit
tem Symbol Conditions Min. | Typ. | Max. | Units
Supply current of P-side fecp Switching Frequency ) ) 10 A
pre-driver {(per ane unit) = 0-16kHz
Supply current of N-side feen Te=-20~110°C
pre~driver Fig.7 i i 2 mA
Input signal threshold voltage Vinthion}  jVin-GND ON] 1.2 1.4 1.6 v
Vinth(cff) OFF| 1.5 1.7 1.9 v
5.3 Protection Circuit
ltem Symbal Conditions Min. Typ. Max. | Units
Over Current Protection Level loc Tj=125°C 75 - - A
Over Current Protection Delay time tdoc  |Tj=125°C, Fig.3 - 5 - Hs
Short Cireuit Protaction Delay time fsc Tj=125°C, Fig.8 - 2 3 Hs
IGBT Chips Over Heating TioH  |Surface of 150 - - °c
Protection Temperature Lavel IGBT Chips
Over Heating Protection Hysteresis T - 20 - g
Under Voltage Protection Level Vuv 11.0 - 12.6 v
Under Voltage Pratection Hysteresis VH 0.2 0.5 - v
| tamoc) |ALM-GND 10 | 20 | 24 | ms
Alarm Signal Hold Time taumayy | Te=-20~110°C VecZ10V| 25 4.0 4.9 ms
tammon |Fig.2 5.0 8.0 11.0 ms
Resistance for current fimit RALM 860 1265 1570 a
g
Fuji Electric Co.,Ltd. % MS6M1405 724
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6.Thermal Characteristics (Tc = 25°C)

item Symbol Min, Typ. Max. Units
Junction to Case Inverter IGBT Rihg-c)a - - 0.65 | cw
Thermal Resistance*10 FWD Rth{-c)D - - 1.30 CIW
Case to Fin Thermmal Resistance with Compound Rih(c-f) - 0.05 - cwW

*10; For 1device , the measurement point of the case is just under the chip.

Chip layout drawing

Cantrol Terminal
Pac:kage P629 emmamsca 5o a ooao FCEC]

Type name : 6MBPSOVAADGO-H0

b
00 X @
N W v u P

P520 Bottom view

Location of measurement of Tc (chip center rght under)

tement] ] v W X ( 7z
Axis IGBT FWD IGBT FWD 1IGBT FWD 1GBT FWD IGBT FWD 1GBT FWD
X 48.6 48.6 413 41.3 340 34.0 26.5 26.5 180 18.0 115 115
Y 1.7 —4.5 1.7 —-4.6 1.7 —4.6 1.7 —4.6 1.7 —4,8 1.7 —4.6 [
' o {Unit:mm})

7.Noise Immunity (VDc=300V, Vcc=15V, Test Circuit Figure 9.)

ltem Conditions Min. Typ. Max. Units
Common mode Pulse width 1ps,polarity £,10 minute +20 - - kv
rectangular noise Judge: no over-current, no miss operating

8.Recommended Operating Conditions

ltem ' Symbal Min. | Typ. | Max. | Units
DC Bus Voltage VDo - - 400 v
Power Supply Voltage of Pre-Driver Vecc 13.5 158.0 16.5 v
Arm shoot through blocking time for {IPM's input signal tdead 1.0 - - us
Screw Torgue {M4) - 1.3 - 17 Nm
9.Weight
Item ' Symbol ' Min. Typ. Max. Units |
Weight Wit - 80 - g
g
Fuji Electric Co.,Ltd. g MS6M1405 8/24
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Figure2. Input/output Timing Diagram.
[Alarm output]
(7S5—Adh)

Set candition{@) : Alarm is output only once(Hi =*Lo) according to timing when the protection factor is gener

b (@) - REERORELEA LT TCO1EH OFHA (H=L)EhET,

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.

Yy & (D) : ERE0RFHRMGAMBERIC ZROFHICHEREEREAET.

[Protection operation {Switching stop of IGBT)]
(R EEE IGBTOA{ 5705 &LL) ]
Set condition((D) : It operates with the generation of the protection factor.
LybEHQ@)  BEERORELSBICEIELET,
Reset condition (®) : When the condition of protection factor canceliation, tauw passage,
and input signal OFF becomes complete, the protection operation [s released.

PeyhEHH(@) : REEEEE, BB ANESOFFO&EIoBICERIhET,

[Condition that alam is output again)

(F7—LMEHAEhHEM]
If the protection factor is generated again after the protection operation is reset, the protection operation is d:
at the same time as the alarm's being output again once. (@)

— . SEERES) SR RICEERBERARET AL, TO—LNBH AT AL ER I RERE LET (@),

Fuji Electric Co.,Ltd. MS6M14056 924
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off

Input signal \ on / \

Collector current

Alarm output

Figured. Over Current Protection Timing Diagram.

Period @ ywWhen a collector current over the OC level flows and the OFF command is input within a p

less than the trip delay time tdoc, the cumrent is hard-interrupted and no alarm is output.
HMD:  oCLANER AL IAERATA., BB Rt LY EVBRINT, 7R AR

Shi-B&8E. BEREN—FEHLTS—ALARHALER A

Period @ When a collector current over the OC level flows for a period more than the trip delay time

the current is soft-interrupted. If this is detected at the lower arm IGBTs, an alarm is output
HMQ:  OCLAMEHRI-OL ISR, EMHEN R it B A ML LASTAET HLERE

VIMERLEY . FT7—LIGBTCRIHEhIERE, P5—LEHALET.

Fuji Electric Co.,Ltd. MSEM1405  10/24
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Open
Figured. VCE(sat) Test Circuit(Terminal) Figure5. VF Test Circuit(Terminal)
lce '
o Vcc:‘| ]'P . . o ik @ Vcc‘|
20k
IPM IPM
Vee Vin ! ) Cs + VCE: | Vin !
T uvw T ¥ T TPG
Opto +15V
coupler GND N fsw GND
Lid :t j,‘ & L 'i
Figure6. Switching Characteristics Test Circuit Figure7. icc Test Circuit

Figure8. Definition of tsc

o Vool J;——_T)P_TCE'_ Testcircuit SW1  SW2

_— |  high-side  open  close
Voo __IeﬂFz}f_ | Low-side  close open

i U
g 7 Vinll s B\

swi {
GNDU
& - { \Y;

+
. Vcc]: PM o oz $ b B \Q‘}\ x
| 20kQ 10k9§
Veo | 104F: VinX W
A R :iALM Q 47008F | pyNoise
SW2 - ( simulator
GND N
i { b &
Earth @
7”7 Cooling

Fin

Figure9. Noise 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 can be turned on when Vin is at “Low" level without alarm cause.
ATHEBVinlz 8T BIGBTOON,~ OFFREEF T RITRLEY .

BEESEAEC Vindt "L” LAULT IGBTIZONLET,

Input signal Alarm output Qutput (IGBT)
Low High On
Low Low Off
High - Off
10.2 Fault Detection

(1) When a fauit is detected at the high side, only the detected arm stops its output.
L7 -LCREFRELIHIGS . BHLEF—LOAHAZBIELET,

{2) 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.
T7—LBBTRESRELLGS.

FTP—LETOHAEEILEL, FF—LBSTI—LEHALET,

Cause of Operation of IGBT Alarm Output

fault | U-phase | V-phase | W-phase | Low side
High side oC OFF * * * H
U-phase uv OFF » . . H
TiCH OFF * * * H
High side oc * OFF . * H
V-phase uv * OFF * * H
TiOH * OFF * * H
High side ocC * | oFF * H
W-phase uv * * OFF * H
TiOH * ' ¥ OFF * H
oC | * * * OFF L
Low side uv * * * - OFF L
TijOH " * * OFF L

*: Depend on input logic.

DWG.NC.
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11. Recommendation for design and application

(1) For the control power supply, secure the encugh current capacity,
HEBFD. B REEERRALTEEN,

(2) For the control power Vcc, use four power supplies isolated each.
Connect the aluminum electrolytic capacitors(50V, 10uF) to the control power terminal Vcc of the IPM as close as
possible.Using single power supply such as bootstrap may occur the fluctuation of contral power supply, so, itis
necessary to design the systems considering these phenomenon in advance.
HMERVeel, #RSh-4EREHERL TS,
FILEEBEDL T AH(50V,10 ¢ FYE. IPMO SRR T Vool STE AT RBLTRELT TS,
TSy TEQRERCOERE, HNEFEHENFAHTh LS. + iR, BEMBETT.

(3) Dont apply naise current to the IPM's control GND line. It causes the malfunction,
IPMOBEIGNDT A A/ A LEREREQL TS, BRHEoRBELYET,

{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.
IS FONDULE STV, BEATFONDVE IR TV, BEH FONDWEE IR TW. SIE FONDL R FNEHAE B CEELALT
T2, REIEOREISEYET,

(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.
IPMEEARISTRAT DS Y. JL—PRESFICTIL—F2EALELVES R, ERELEVVELFIITERE BAL . AR (Vin,
FI—LHAEmFALMFCVeon TN Fu7L TSN ANRFVind — 7o RECHNEREZLE EiITES ., 75— LR RE
ERUET,

{6} In designing, make sure that the capacity of primary side current of optocoupler is enough, considering the CTR of optacoupler.
In case of the input forward current is not sufficient, input signals of IPM become instability and IPM may occur miss operation,
FHEA TS0 REUERL., BEL DI TSOCTRESBL SICRBEE»EBHIZLTFEL.
—RERFFELTODEE . PMARKESHAFERLAY. BEEORBELEYES,

{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-NEDERS RIS ESET BT A L. P-NSEFRIS oL T BT AL TY—UBEFERLTTEL,
AFran T IERRER O ROBDERATIESNL,

{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.

FulBBERE. BTFvTETOr—RBEEHEL. ChICHEIVROE AT 2RI TIF>TTFEL,

{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.

Confirm spreading state of the thermal compound when its applying to this product.

(Spreading state of the thermal compound can be confirmed by removing this product after mounting.)
RTFEAMIAHRUSITFEEICE, BERERRTIHO0 YU FEESERGR SN, X, BREFRBLEY., SHAES
TEHGEHE. 2O VFAT SR FEHCESL T, BB kIR RN AR HY T . o AV PR R T BRI,
FRETII ATV FARRE> TOBBEREL TGRS,

(RELEBICETERYE ST Lo OV ROBR AV B ST 2E AR TY )

(10) The assurance of solderability in main and contral terminals is within once.Soldering in more than twice is out of
quality assurance.

FUROTHT-HHHETHRIO AL FTHRIARKLIE T fHELFISL3CAB B QB RD A HEIRIED
wHEATT,
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(1) This product is designed on the assumption that it applies to an inverter use, Sufiicient examination is
required at applying to a converter use, Flease contact Fuji Electric Co.,Ltd if you would like to apply
to converter use.

R, - SERA~OBRTNHRCEHh TRYEY. 2 — AR~ ERThAES ., + SRR
MHECT, BL. A/~ ~EATH DB EERTES,

{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
FHEATIEIPMOD A DIETRIOERREHNEL. ZHrA750— kML REOFEEREE NS L 4—
LA FaMILTTEL,

(13) A ceramic capacitor(about 0.1pF} should be connected from pin Vec to GND to stabilize the operation of
high speed optocoupler. The total lead length between capacitor and optocoupler is recommended within 1cm.
TAHTSOEREED D, Voo-GNDIIZ01pFIREOESIvoar T4 EHLT TS,
LT LETR TS0 —TEREE., HESE HomEBEAENEIZLTFSL.

{14) For the high-speed optocoupler, use high-CMR type with tpHL, tpLH = 0.8ps.
BHTHFATSIE, tpHLIpLHE08ys. BOMRAA TR HEHL{LELY,

{15} For the alarm output circuit, use low-speed type optocoupler with CTR = 100%.
FS—AHAEBEE. EFETHRITSOTRZ 10D P4 FECERESL,

{16} Design the control board considering the external noise
HlEE L. /A XOBEEHRLULRHICLTSESN,

{17} As conneciing the capacitor between the input terminal and GND, the response time of secondary side of
aptocoupler will be detayed compared with the primary side input. So in designing, consider these points,
AN EEF-GNDRHC O T g Rl T A &, AT S—RA HEFH T HEEHRA
BGUETOTIERESESL,

(18} To prevent noise intrusion from the AC lines, connect a capacitor of about 4700pF between the each
three-phase lines and the ground,

ACSAUNEB /A XBAFHCESHIZ, SHHEHE -7 —ARIC4I00pFBEHE OO 7452 EBHLTTEL,

{19} Use this product with keeping the coadling fin's flatness between screw holes within S0pm 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 & critical accident. On the other hand, too
farge concave of cooling fin makes gap between this product and the fin wider, then, thermal conductivity will
be worse and over heat destruction may ocour.

AR 7L R UMY BRI CREEEF100mm TH0umEL T, EOMEE10pmE FEERLET BATMRYIE
FHSORGEREECL. BATKRRTIEAHNBYET, T, BALGMRY CHMNAEIE, FRELANT(
OEICEEAELTRBNENRY, BREBICRALIENHYTET.

{20} Please see the [IGBT-IPM APPLICATION MANUALJ and [1GBT MODULES APPLICATION MANUALYJ.
FIGBT-1PM P Ar—ia v a7 LIRURIGBTES 1—IL PP —SanvaPILIEHSREEN,

Fuji Electric Co.,Ltd.
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12.Example of applied circuit
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13. Packing and Label
Please see the packing specification of IPM (Technical Rep. No. ;. MT&M8302).
IPM {E A EMTEMBI02 RIS AL S,

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.
BR-EBHFEMAEELL, (5~35°C, 45~75%)
FRAFRETT, HEML 1L EBBLAEE R MTFRARSHE T2 EET 5H,

 Avoid a sudden change in ambient temperature {o prevent condensation
on the module surfaces.
ELa2—)LOFREABBRLOVES, SRR EEEERTTISL..

= Avoid places where corrosive gas generates or much dust exists.
BEEHAORERRT . REOZLVEFERITTTFS,

« Store the module terminals under unprocessed conditions
EVA-LOBTIEENIORECRET L.,

~ Avoid physical shock or falls during the transportation.
B CFREESAYETSERLTTSLY,

| 15. Scope of application
This specification is applied to the IGBT-IPM (type: 6MBPS0VAADS0-50).
A{THEIE, IGBT-IPM (B : 6MBPSOVAACG0-50Y = 3 4.

16. Based safety standards
: UL1557

DWG.NO.
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| 17. List of materials
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¥ This figure doesn't show the chip size and chip layout exactly. For only explanation of materials.
FEIZ. FHRADHOETHY. ERGEFuT A XBL AT rERRLELOTIREYVELE A,

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

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

Thay shall be neither reproduced, copied,kent, or disclosed in any way whalsoaver for
writien consent of Fuji Elestric Co,l4d.

This materiel end the information herein is the propery of Fuji Elsctric Co.,Ltd.

No. Parts Material (main) Ref.
1|isolation substrate | AROs3 + Cu
2[IGBT chip Silicon
31FWD chip Silicon _
4|Printed Circuit Board (PCB)iGass reinforced Epoxy resin  {MHalogen Free
5{IC chip Silicon
&]Capacitor chip Ceramics Ni-Sn plating (Externa! electrode)
PbO ¥ {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]8ilicone 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) i (Pb Free)
17 |Solder Sn/Ag base (Pb Free) {Not drawn in above)
{Under slectronic 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.

FIPMIZ BT BB HITLTLSRoHSIZE 5 8 HMSEF62002 B AT A,
B&E (MSsFe212) B EEHET S,

MS6M1405 16724
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19. Characteristics {Representative)

19-1. Control Circuit

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

Input signal threshold voltage
vs. Power supply voltage (typ.)

40 3 : :
— N-side i :
_____ P-side Tc25~125°C
— Ve 2.5 A S A Sttt S S
® VEo=17V &
3 Vee=15v S=Sur N NN SN SO SR SN S
= Veo=13v =
" B = S U IO I Vinth{of)
- e F Mmoo ETTTTITTooITOTET™
: -
b o T T e e e L T Tt EE AR
3 ] = 5_ Vinth{on)
= e
§ VGG=17V E"’ i 1 L B L L Lr Lt RO
N o Veo=15v oE
2 Voo=13v a=
2 o N s e
1] 1 ¢ L
0 [ {H] 15 20 25 12 13 14 15 15 17 18
Switchig frequency : fsw [ kHz ] Pawer supply voltage : Veo [ V ]
. Under voltage hysterisis
Under voltage vs. Junction temperature (typ.} vs. dunction temperature (typ.)
15 1
12 E TR [ ST SRS SSORNCAORY S
- p
E g i B i S S S S A S
o 5
g T S L S St s g 0.4
5 £
g g
3 B0z [
s
o g NP SN SN SN SN
4] 20 40 69 80 100 120 40 20 48 60 80 100 120 140
Junctien temperature : Ti{ T ] Junction temperature : Ti [ °C ]
: Over heating characteristios
Alarm hold time vs. Power supply voltage (typ.
pPlY ge (typ.) Tion, T vs. Voo (typ.)
10 200
TioH
EALMTIOH) —
- 8 £ -
I - - 150 ........................
; ﬁ A S g E"
e -
.. § E 100 .................................................
@ o 2
l—j 5 SSSSRPUDRIOI ERSTUIII SR SPTSI S - — B
wn H
= =3
2 B=E
= LALMOE) E = | SO SR Sp———
5 2 w
ol o
= S TH
12 13 4 15 16 i7 18 i2 13 14 15 16 17 18
Pover supply voltage ; Vee [ V] Power supply voltage : Voo [V ]
S
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19-2. Inverter

Goltector ocurrent vs. Collector-Emitter voltage Coblector current vs. Gollector-Emitter voltape
Ti=25°C [Chip} {(typ.) Ti=25°CETerminal]l (typ.)
190 100
80 Veo=15V 80 Veo=15Y
- i Veo=17v /// Voo=13V = veo=17V // Voc=13V
L. 60 o 6D
z I = r
s =
- / ¢
e 40 ® 40
5 L 5 s
= =
E 20 / g 20 /
o e A_/ el TR PP o it ’./’./ el bt PRI
{ 0.5 1 1.5 2 2.5 L] 4.5 1 1.5 2 25
Col lector-Emitter voltage ; Vee [V 3 Col lector-Emitter voltage : Vee [V ]
Collector current vs. Gollector-Emitter voltage Collector current vs. Gollector-Emitter voltags
Ti=125°C[Chip] {(typ.) Ti=125°C [Terminal] {typ.)
100 100
I Veo=158Y —— a0 Voo=15V
< = |
= 2 Vee=11v Veo=13V
) Veo=11V T Vec=13V .. B0 17
47 4
5 g
5 = //
Lo ]
L3 =
o
E — 3 //
o e 0 et
1] 0.6 1 .5 2 2.5 0 0.8 1 1.5 2 2.5 3
Gollector-Emitter voltage : VeE [ V] Col lector-Emitter voltage : VeE { V i
Forward current vs. Forward voltage Forward current vs. Forward voltage
[Chip] (typ.) [Terminal] (tvp.)
100 100
8¢ B0
o —. -
= TF125% / TFes'c = TF125°C / TR25°C
= 5o = 50
i E
2 2
g w0 8 40
= =
3 s
[rad an //1 e 20 /
p Lo _/ R R S o Lo 1ttt o Ly
0 0.5 1 1.5 2 2.5 0 0.5 i 1.8 2 2.5
Forward voltaga : VF I V] Forward voltage : VF [ V]
2
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Switching Loss vs. Collector Current {typ.) Switching Loss vs. Gollector Gurrent (Eyp.)

Vpe=300V, Yoo=15Y, Tj=25¢C Yoo=300V, Vee=15V, T)=125%C
6 i
‘s @
R g 5l
S ‘3 Eon
B E
s 4 - 4
w Ean L I
& )
= 3 JER |
B & [

Switching loss
»na
\5"
=5
\
Switching loss
na
\ m
k)

1 1 En
B —
0 &t 0 N - \
0 24 40 60 80 100 ¢ 20 40 80 80 9
GCol lector current : lc [ A] Goldector current : e [A]

Reversed biased safe operating area

Voo=15Y, TiS 125°C (Hain Terinall (min.) Transient thernal resistance (nax.)
150
Ed - HE
— o lesarne i WD +
< =t r ]
o 100 e 3 1 : ot
- R S e Ve W
= g [T
3 E //
5 K
2 50 = 0.1
= RBSOA = 3
g (Repetitive pulss) =
2
[ud
0 R —_ — EE— 0. 01 i
4] 200 400 600 800 0. 001 0.0 1 1 10
Gollsctor-Emitter voltags : WE [ V] Pulse width : PR [ sec ]
Power derating for IGBT (max.) Power derating for FWD (max.)
{per device] {per device]
300 : 260
= 950 o s S : =
uﬂ: E: ]50 T T TS T v Rn PO SV P 3
o 200 oo <
= i
g8 2
8 160 [ R et s S S
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g
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Switching time vs, Collector current {typ.) Switching time vs. Collactor current (typ.)

Voc=300V, Yee=15Y, T)=25°C ¥pc=306Y, Yoo=15Y, Tj=125°C
10000 [ . . 10000 —
': ton : ton
2 E]
= toff ! toff
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& 1000 | no 1000 ¢
: :
£ 2
= 100 | + £G{
g : hE‘z 5 \_\_
§ e tf _E ] t
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0 20 40 60 80 160 ¢ 20 40 60 80 0
Gollector current : lc [A] Collectar current : Ic [A]
Reverse recevery characteristics {typ.} Over current protection vs. dJunction temperaturas
ter, Irr v, IF (typ.} Vec=15V
1000 [ 200
- trr TE125°C =
<2 | | e mm—-—t——————
- e e e = — 8 150
= trr T=25°C . 3 —_—
- c 140 o _______—————'-—-———'—-——"———"':' s I \L\
RO H T
-} _ 3 i
a .= = H OB [ S WSO UPOL BOSTNRPY
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Forward current : IF [ A Junction temperature : Ti [ °C 1
g
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20. Reliability Test

Test conditions and rasults
Test Reference norms| NumberfAccept- | Number
cate- | No, Test items Test methods and conditions EIAS of lance of
gories| ED-4701 sample fnumber] failure
1 [Terminal strength Pull force : 40 N (main terminal) Test Method 401 5 H{1:0} 0
YEFoREE 10 N (control terminal) Method |
{Pull fest) Test time : 10 £1 sec.
{ 2 |Mounting Strength Screw torque 2 1.3~ 1.7 N'm (M4) Test Method 402 5 j(1:0)] ©
RS Test time 1 10 +1 sec. method I
3 |Vibration Range of frequency  : 10~500 Hz Test Method 403 5 [{1:0}] 0
== Sweeping time : 15 min. Condition code B
g Acceleration : 100 nvs®
u Sweeping direction  ; Each X,Y,Z axis
% Test fime : 6 hr. (2hr./direction)
8 | 4 |Shock Maximum acceleration : 5000 m/s® Test Mathod 404 5 [(1:0} 0O
. it 3 Pulse width 1.0ms Caondition code B
] Direction : Each X,Y.Z axis
= Test time - 3 times/direction
5 | 5 |solderabtlity Solder temp. 24545 C TestMethod303 | 5 [{1:0}] D
_g [LARERHE Immersion duration  : 5.0 20.5sec.
] Test fime : 1time
=2 Solder Alloy : B3n-Ag-Cu
Each terminal should be Immersed in solder
within 1~1.5mm from the body.
6 |Resistance to Salder femp. :2605°C Test Methed 302 5 [{1:0} 0
soldering heat lrrmersion time : 10 +1sec. Caondition code A ]
IRAFI IS Test time : 1 time
Each terminal should be immersed in solder
within 1~1.5mm from fhe body.
1 {High temperature Storage ternp. 1 1255°C Test Methed 201 5 [(1:0) 0
storage SEBEE Test duration : 1000 hr.,
2 |Low terperature Storage temp. : -4015°C Test Method 202 5 |(1:0y 0O
storage (EREHE Test duration ;1000 hr.
3 |Temperature Storage temp. ;85£2°C Test Mathod 103 5 (1:0) 0
humidity storage Relative humidity : 85 £5% Testcods C
RERERE Test duration : 1000hr.
% 4 |Unsaturated Test temp. T 12042 °C TestMathod 103 | 5 |(1:0)] O
i Pressurized Vapor Test humidity : 85 15% Test code E
L TS IE Test duration : 86 hr.
P 5 |{Temperatuwe Test iermnp, : Minimum storage temp. <40 +5°C | TestMethod 105 5 (1:0) 0
Fi cycle Maximum storage temp, 125 15°C
g BEYA4IL Normat temp. 5~ 35°C
lum_x Dwell time : Tmin~TN~Tmax ~ TN
£ ihr. 0.8hr. 1hr. O.5hr.
= Number of cycles ; 100 cycles
i | 6 [Thermal shack 0 TestMethod307 | 5 [(1:0)[ ©
ghinse Test femp. : High temp. side 1005 °C method I
45 Condition cods A
Lowtemp.side 07°°C
Fluid used : Pure water (riinning water)
Dipping time : 5min, par each temp,
Transfer time : 10 sec. )
Number of cycles : 10 cycles
g
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Test conditions and results

Test Reference norms| Number|Accept- | Number
cate- [ No. Test items Test methods and conditions ElAJ of |ance of
garies] ED-4701 sample [number| failure
1 jHigh temperature Test temp. ! Ta=12545C Test Method 101 5 (1:0) o
reverse bias (Ti = 150°C)
EiERINATR Bias Voltage 1 VC = 0.BxVCES
% Bias Method . Applied DC voitage to C-E
# Vee = 15V
= Test duration : 1000 hr. ] _
& | 2 [Temperature Test temp. 1 8522°%C TestMethod102 | &5 {(1:0} O
@ humidity bias Relative humidity :85:5 % Condition code C
a BREE/SATR Bias Voltage + VC = 0.8xVCES
- Vee = 15V
g Bias Method : Applied DC voltage to C-E
] Test duratian : 1000 hr. _
2 | 3 |Intermitted ON time : 2 sec. Test Method {06 5 (1:0} 0
G operating life OFF time : 18 sec.
{Delta-Tj Power cycie) |Test temp. : DTj=100 #5deg
HrEn{E T} £ 180 °C, Ta=25 +5°%C
Number of cycles ;15000 cycles

Failure Criteria

item Characteristic Symbol Failure criteria Unit
Lower limit| Upper limit
Electrical Leakage current ICES - USLx2.0 mA
characteristic |Saturation voltage | VCE(sat) - USLx1.2 \'
Forward voltage VE - USLx1.2 \
Thermal IGBT Rth(j-c)Q - Uslx1.2 °C/W
resistance |FWD Rith{j-¢)D - USLx1.2 CIW
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 fimit.

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.And in case of the wetting tests,

for example, moisture resistance tests, each component shall be made wipe or dry completely before

the measurement.

EAtEREOBANFERE RV REREE. MBS THE ML, 24BN BICKERT5, R, FiTiERease
BEEEROLSIADOFFE . AERAOTEEOHIFEB IS DL TERAEEE . 7 70— CREDKSE
BREL. tacKaSBREShZRECGHET 3.

DWG.NO.
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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.

BEOENEAER(EE, BR. RES) OGEENTHERATIL,

HHBEXERETHEACTERTL L, FTARETEENBYET.

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

F-OAEOBRTHRTHREL-EEEEEL. BABRLFESOMICEYEEREOEa—X

RIETL—h—F s T2 RBIREHL TSN,

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.
BEOI—VATHEICSH IR TFRFOBHORIZIL., 4~V 4 0B E - EROBFHHARESOALHMIZ
BHEERBLTTEL,

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.

SAOCERREETASCEEL. HR0EEEEGAHECEIMRMOL. FEREHERALTTEN.
HROEEEEGELATERLLEGS . EBEOHESGLUNICEFIRIET IRENBYET,

if the product had been used in the environment with acid, organic matier, and corosive gas

(For example ; hydrogen sulfide, sulfurcus acid gas), the product's performance and appearance
can not be ensured easily.

- BRI R (EEKE ERBETAS)ESURET CEASh S . B REE-MG L ORIEE
BLbhhET.

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

the deita-Tc power cycle curve (Technical Rep.No. : MT5Z02508)

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

FE&IE, ATiST—H A7 L Fah—T (BT EHNo.: MT5202525)& A Te A7) —H AV Larh—T

(B E$No.: MT5Z02500)DEE N TE->TTS,

NRI—YAILVRHEICEIOATIZESEESOMIZ. ATolzk2FENBYET. ChiZyr—XBETOD

LA THIZEDBAMN ATHY, FEKESHAT OROMBREITEREFLET . 7—REEQO LR TEL
HRICECDGEE. AEFGI+0BELTTHATS.

Never add mechanical stress o deform the main or control terminal.
The deformed terminal may cause poor contact problem.
FIRFRURIEFSEAESATERSEENT TSN,
BEOERICEY, ERMRRREESIEFREITHENBYET.

Fuji Electric Co.,Ltd. MS6M1405 23124

DWG.NO.

H04-004-03




This metesial end the infermetion herein is the property of Fuil Elbstris Co. Ltdl,

They shall be neither reproducad, copied, ent, or disclosad in any way whatsoaver for
the use of any third party nor used for tha manufacturing purposes withaut the express

writlen consent of Fuji Electric Co., Ltd,

Warnings

- if excessive static electricity is applied to the control terminals, the devices can be broken.
Implement some countermeasures against siatic electricity.
HPEFICRARGHESSHNEShEZEE . FTABETIEENHYET.

BB EHES M EEEBLT TS,

- Use the latest version Specification and Application Manual every time in case of designing
the new equipment.

FIHERERE ORIE. BICRFOEHEERU 7 IV r—ave=a 7 LEBRLTOZSW,

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 Fuji Electric semiconductor products, take some measures to keep safety such as
redundant design, spread-fire-preventive design, and malfunction-protective deslign.
ETESIHATESORBLEERORLIZHOTLET . UL, 2EEMUSERESRELLY, BEETS
BEEMBYET ETERMSBERESOWEELITRBES BRELTASEE- NS IMEICHTIBEY
HENTBEERIESTVDEIIC T ERE - ERNLSRE - BB A LR TSR L REOHOFEEREHCTTSL,

- The applicaticn 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.
FEHREICRHBLTHALASE, ETEMRAZEAL-RENGERAZRATILOTHY.
FARBIZE>TTRRHE, TORER ORISR T HEEEITRBEOHEETILOTESHYEL A,

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

AEHFCERShEEE S, ASIChDDELIERRE T CHASLIBBRH LI AT LIZANGhDIEE
BREL TR HESh L OTEHYERA. R EHBEOUREZEFTIRE. B0, METH. ERER. KT
HE EERRBRHLINVEVATLLGY, BEAREANOCHEECRHOBIL. VATLABRE RUERSHIZ
BETHILECHREOL, CHRATEN.

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