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1-5-3. 1GBTF v F i

B SIZHEHRD b Lo F 7 — Mg & | IR O T2 BI%E Lzt A R4 — MM IGBT oD 7 it
XX ZRLUET,

PA R — MEGE TR, JERDOIGBTL Y LIENAW L F 2K L £,

ZHUC K D IREAE [Cres] #/h&<THZETHHEAL v F U IWRAEE 72D | HRA KT
D ENHRET,

1. 6123 3kVERE D IGBTICH 1T B A LV BV (qupy &« X — v A ZHKELfD kL — KA 7 H#ED
fERETRLET,

[FIBOf £ THME Uy Vo (ar) 26% DRI &2 EBL L F L 72,

thick oxide layer

\ p
Cres I Cres
trench gate side gate
floating p-layer wide trench
n— n—-
Collector |
fLFHF—biEE YA K5— biEE
(PEREE) (FriEE)

1.5 ¥4 K5 — MIGBTF v THEmEEEXE

1.5
g
g o i Trench gate
i':'; R 25% lower "'*-‘._@1503(: 600A
g S .
=] o
;_ Side gate
=05 | 600A,150°C
= i
S

0.0

2.5 3.0 3.5 4.0

Vcesat (V)600A,Tj=150°C

BU1.6 Ve EX— A THBKEAfO FL—FF T

1-4



28, ARYINDEHEIE

A 3 =

OFERTNARZRANSEFERBDEFECH->TIE, ERPLLEINMBEFEDEHIZE T
b, EOTNARIEEESNT: [ERERRER] ZBABTOESICLTLESL,
Tl NILAKRAZRDBEIF. E5(2, [REE1EFE (RBSOA - RRSOA) | DEHREBAENE S

(LTS,

2-1. ARy I DEHER
2 UCAN Y Z BIZR LET,
(a) HHEARER (#2.100)

RO DEEER 250 (XY, IR, B 2Rl L. RO

DH ., BeEHBEER/MEEZIIRKMETELET,
(b) EXRARME (F2.100)

R OREZ R T 2 EXANRFFEHE 2 — R T THRIE L., &/AME, BHEME, ZREE L
TERIALET, RE< I T, ettt (B | Bt (A1 o F o 7Rtk | BWks

PED 3O HY 4,
(c) Tofh, EEFH (k2. 1008 LUV®)

x2.1 ARy 4| (MBMA50FS33F)

IGBT MODULE

MBM450FS33F

Silicon N-channel IGBT 3300V F version
FFEA

FEATURES

* High current density package

+ Low stray inductance & low Rth(j-c)

* Half-bridge (2in1)

+ Built in temperature sensor

+ Scalable large current easily handled by paralleling
* Equipped with current sensing terminals

ABSOLUTE MAXIMUM RATINGS (Tc=25°C )

Spec.No.IGBT-SP-14035 R7

P1

61 || -~
E1AUX

= C2E1
c2aux [
E2AUX

q
i E2main
T I ©
g )|

E2
Circuit diagram

Item Symbol Unit MBM450F S33F

Collector Emitter Voltage Vces \' 3,300
Gate Emitter Voltage Vees V +20

DC Ic 450
Collector Current Tms o A )

DC Ir 450
Forward Current Tms = A 300
Junction Temperature Tujop °C -50 ~ +150
Storage Temperature Tsig °C -55 ~ +150
Isolation Voltage Viso Vrms 6,000(AC 1 minute)
Screw Torque Terminals (M3/M8) M Nem 0.8/115

Mounting (M6) M 6.0 (1)

Motes: (1) Recommended Value 5.5+0.5N-m

2-1
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&2.1 ARyl (MBMASOFS33F)  (Fr &)
ELECTRICAL CHARACTERISTICS

Item Symbol | Unit | Min. | Typ. | Max. Test Conditions
. j - - 0.30 |Vce=3,300V, Vee=0V, T,=25°C
Collector Emitter Cut-Off Current lces mA - 5 50 [Vee=3.300V. Ver=0V. T,,=150°C
Gate Emitter Leakage Current Ices nA -500 - +500 |Vge=+20V, Vce=0V, Tyy=25°C
) . = 2.25 - lc=450A, Vge=15V, T.j=25°C
Collector Emitter Saturation Voltage Veesat " 550 | 3.05 | 350 Jlo=A50A Vore15V Ty =150°C
Gate Emitter Threshold Voltage VaEgn) \V 5.5 6.5 7.5 |Vee=10V, lc=450mA, T,;=25°C
Input Capacitance Cies nF - 24 - |Vee=10V, Vee=0V, f=100kHz, T\j=25°C
Internal Gate Resistance Reiiny [o] - 6.2 - |Vee=10V, Vee=0V, f=100kHz, T\j=25°C
Turn On Delay Time taton) - 0.48 - |Vec=1800V, Ic=450A
Rise Time 1 s - 0.12 - |Ls=40nH
Turn Off Delay Time taot) i - 110 | - |Re(onfoff)=6.802/120Q  (2)
Fall Time 1 - | 130 | - |Vee=+15V,T=150°C
- | 2.25 — [Ie=450A, Vee=0V, T,=25°C
Forward Voltage Drop Ve V' [Z70 [ 2.45 [ 2.80 [I-=450A. Vee=0V. Ty =150°C
Reverse Recovery Time tor us - 1.10 - ¥cijL%2gV’ Ir=450A, Ls =40nH
)
Turn-on Loss per Pulse Eon JIP - 0.73 - |Vec=1800V, lc=450A, Ls =40nH
Turn-off Loss per Pulse Eoit JIP - 0.63 - |Rc(on/off)=6.802/1200  (2)
Reverse Recovery Loss per Pulse En JIP - 0.68 - |Vee=+15V, Ty=150°C
L ) Vee=2200V,Ls=40nH
Short Gircuit Puise Width tsc ps [ 10 ] - " |Relon/off)=6.8/68Q Vee==15V,Tvj=150'C
Stray Inductance Module Lsce nH - 9 - Between C1(main) and E2(main)
NTC-Thermistor Resistance Rzs k(2 - 5 - |Te=25°C
Deviation AR/R % -5 5 |Tc=25°C
B-constant Bizsis0) K - 3375 - Between 25C and 50C
IGBT Rth(j-c) - - 0.035 .
Thermal Impedance FWD Rth(j-c) KW - - 0.055 Junction to case
Contact Thermal Impedance Rth(c-f) | KW - 0.02 - |Case to fin (per 1 arm) _J

Notes: (2) R value is a test condition value for evaluation, not recommended value.
Please determine the suitable R value by measuring switching behavior and checking results with the respective SOA.
* Please contact our representatives at order. * For improvement, specifications are subject to change without notice.
* For actual application, please confirm this spec sheet is the newest revision.
* ELECTRICAL CHARACTERISTIC items shown in above table are according to IEC 60747-2 and IEC 60747-9.
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UTFICHEERE

W LT 5 JHEE

WZOWTEBI LT,

®2.2 ®RKEH

HFE ks E
ALy F eI v AH | Vs 77—k (LLTFG6) &= v ZM (LLTE) ZRE# LIIRIET,
AR abr sz (LLFC) - =3 v ZEICEINTE 2k KEE
F—h Iy Vs C-EZ4#% LI-RRE T, G-ERIICEIINTX 2 KNEE
BIE
oLy HER I o L7 ZICEER R LS 2 BT i O e KA
Lepy EF LT/ VAR T LY ZIZi LSS 7OV 2 ETR O KE
XA F— Nt Iy BV 2= VNEHDO XA A — R (FWD: Fly Wheel Diode) ®DJE
T3 TEN SRR 3t LAS 2 IELH R D fe KA
Ty BUE SN2V AED S & T, XA 4 — Rt LD /3L A
ERI FON !
R R R I*t B A F— RBHFET HIBERO Y 2 — VR HE
ﬁ%E#$H@O6wm 1A 7V THET S
PR T\ imax FPICRE L SESTEECTE DK T v 7IRE
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IRAFIREL Toi IGBTE Y 2 — /LIZERBAMZ MR RVIREE T, REFEIZ
fI05C X 2 I
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2-3. BRAIEHE

+2.3 FEMH
S s TEF%

S R = 4 G-Eff] Z4fs LB, C-ERIICHEBEZHIM UL & (2

JE T EE T MaLsd 3 L7 ZIRiVER

F—h I v HIH Logs C-EZ5#E L7 RRET, GERICHREEBEZFM LTz & & D6

IWAVEDT Ef OIwAVERT

F—h Iy HH Ve (en) CEMICIREDEEZHIMLIRET, F'—b - =3 v &M

L & VWMEEE WCEEEIML T, FTEDa L7 X ERNTHENDHG-EMEE

(L &V ME )

a7 H 2 I v HM | Vepsan fBEDG-EMEEIZBNT, a7 ZERI AW LR,

fafnEE C-E[f]/E+E

AN & Cies C-Ef] & AZ PR A A& L 72 IRHE T, G-ER] X O'C-EMIZHREE
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AR & Coos G-Ef] & AZ PRI HA& L 72 IRHE T, G-ER] X O'C-EfMIZHREE
JEZFIN LT & & OC-EM%E &
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DFEJE A FIN L 72 RF O C-GRIZF
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®2.4 T

FEE k=g %
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SRR EMED10%I =T 25 F TOREH
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LTS,
+2.5 EMEH
ik ks EF
EHT Rin(io) IGBT & 5 \WIEZFWD D F » 7 (8 A/ ¥ : Junction) — &7 — A
(Case) [H1EMEHT
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2-4. 1GBTEL a2 — LD
3. 3kV/450A 2inl IGBTE Y = —/ L, MBM45OFS33FZHlic L C., NEHLEMHOER ., NE&FHH
HA%Z FRtlaRr LET,

2-4-1. F45MH
(1) avr2ER—aL s - =Xy XHEERE (Vo TAHE)
Vo IR — h » =X v FEEEZNTA—F L LT, abr ¥ - =I v H[HEEE 2L
7 ZEi e OBRER L. IGBTOEI@IZHE Y FEARKEZROD B THEM L ET, X2.1(a) i
T,725C. (b) i‘iTVJ-:150°C0)VCE— AR UE T, GBI/ NER CITREN LR+ a Ly
ZEIEVGIER T LET, L RERTIHIREN EFT 25 LV IIEMLETS, bRtz
BRE L TCEG 21To T a0,

1000 1000

| WeeF 19V | Wee=13
I // 13 I
13w
800 800 /7

I/

= 600 ey = 600 /
o [ — — I 11y
= [ b= I
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3400 5400 /
S i 5 I
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S 200 = 200 il
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I 7Y
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0 2 4 5 3 10 0 2 4 B 3 10
Collector-Emitter Voltage, Vg(V) Col lector-Emitter Voltage, We(V)
(a) T,;=25°C (b) T,=150°C

2.1 aLY4ER—aLIE - TSV SEEEEME (VeI - KK

(2) #EFE
2. 21357 — b BAARE (Ve Q) FrME A2 7R L E 77, Ve QML IGBT A BREN T~ 2 DI B
B EZRL, FIAANEROENICEAT I EREEELRDLZOIEALET, KV T77
EEoT, FIANEROBEREZFHET L HIEE3ETHILET, £/o, IBTOFAR =
(K2.3) THDHANKEC,, .. HIEEC,. WEFEC DI LT X« = v XHETEKT
PEAEK2 AR LET, THOORMETT v R¥ A LDERBRIFERFFOBRICHEH < 7230,
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(3) A A— FIEFmEERME (V-1 488%E)

Ve TARFME X IGBTIC A AN e L TN D & A A — K (FWD) DR [ & (V) & IETT M dEE (1) &
ORIRZR L, FIDOEIBIZAE D BAEHEKE RO LA THEMN L ET,
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MR T LES, Hic, RERTITRENS LR T2 LVIEMLE T, 07D, I6BT & AR
INDHOREEZBRE L TR EITo T &N,
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Forward Voltage, Ve (V)

2.5 54 F— FIEARAEERKE  KRH
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Forward Current,

0
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2-4-2. EEH

IGBTD Y — Ay B—F THD AL v
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LET,
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T TILHLDAAL v TF TR, X2.6T
RLTen—77 Y o PEETHETE ET,
#2.4 @FMHEEEICEE L2, tion th
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LET,
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777777 a— R 1L -
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AL v F U RO vy 2 LERKGE A K28, 7 — MEFIREKFEEZR2. 9 RLET, =
DEICAAL v Fr ZRMIEL. RICE S TEDY £T 0T, EERFOBRIIIEDICEELZS
AN

Bz X, A vy FUTRRINPELS RDEMETHERTL2ET v FE A LRRICEY B V7 — 28
NFEAE L, HEOHMNT S Z L THFOMIBIZORNLAEERH Y £, £/, AL v F L I
MREWIGA, FFlCt,. tDEWEA, WBEMRERE(LRA/ADBRELRY | FROFEL
BB ALSIC K 2 — VBELs Xdi /At N ERELEICEE LE S, ZOBEEICED ., RBSOAZHE X
THRFVPBESTDRMESLH Y £9,  (RBSOADF T4l 2-4-31HZ )

4.0 4.0
Tvj=150C Tvj=150"C
Ls=40nH Ls=40nH
Vee=1800V Vee=1800V
Ra(on/off)=6.80/12Q 1;=450A
V=t 15V Vo=t 15V
3.0 ~ 3.0

td(off)

2.0 20

Switching time, td(on), tr, td(off), tf, trr (us)
Switching time, td(on), tr, td(off), tf,trr (us

o // N

0 100 200 300 400 500 600 700 800 9S00 0 10 20 30 40 50
Collector Current, Iz (A) Gate Resistance, Rg(Q)

(2.8 RAvFUITERODIMKEE  KRHA (2.9 RAvF U TERORMKEFME : KRHA

H— FARKE,, . B — A THEKE AXIGBTDO AL v F o W, ) BN UEKIT L A A — R
WEE (VANY) $HEXITRAELET, IGBT, ¥4 4 — FELEENBWIEERKEFHEMNL E
T, K2 10ICA A v F U 7HEDa L7 ZERIMKENEZRLET, AL v Fr ZHEIINDRKE
KRBIEEWMLET, K2 1AL v F U THEKO T — MEPIRLFEZ R LET, RAVNEWD
IEEIGBTDO A A v F o ZHK, FRZX — A HERITTNR O 5, 2720, AL v F o ZEt,.
tREL 2 D DR ERN L BIRALEA/AtDBREL R, BEOTFEASA X7 2 U ALsIZL D
P—VEELs X di/dtBAKEL 2D 7,

B OEFEA L H I B RAIRT—F D a—NVOFRES VX7 X A0, FigarT o4,
Wigar T ot e NU—F Y 2 — VEOERRE (RNAN=) OA U F T Z U AOFTY, ZD,
RZRD DBHTIT, HECTHEAT LT o AAR—ROF — MNEIEZEN, A v T
TR ATl D BN H D £,



25
Tvi=150C
Ls=40nH
Vee=1800V
Rg(on/off)=6.801/120
V=T 15V

20

Switching Loss, Eon Eoff, Err (J/pulse)
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®2.10 XA vFUITREDIMEEFLE : KKRH]
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2-4-3. #HNA T AREEIEFELE (RBSOA)
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2-4-4. HEERLBEEE (RRSOA)

IGBTMRBSOA & [FI#RIZ, & A A — FICB L THSABFAELET, LA A — FOSOATY HY
SOA (RRSOA) & BE{T AL, wWfi[ElfE (U 8 )) a5 it L NS L BIEDE Th DK/ 3T — M
TFAETEL2 Y7 LTURSNET, K2 18Il 2R L £7,

1000

Pmax < 900kW
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800 Irm O,Shmﬂ/ﬁ
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—~ 600 L
< AN w—=.
=
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(Ensine] S~
200 HiEssooa o
difdt < 2500A/us Definition of Recovery di/dt
Tvj=150°C
0 I
0 1000 2000 3000 4000
VR (V)
(at auxiliary terminal)
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2-4-5. BERER
. o 0.1 T
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FEMIL 3 BETEEI L £, ) /
Q
4
g
=
:
= 0.001
H
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— n 1 2 3 4 Unit |
tth[n] 1.80E-01 | 2.04E-02 | 7.46E-04 | 3.06E-03 sec
I | Zth[n,IGBT] | 2.37E-02 | 443E-03 |7.22E-04 | 4.11E-03 | KW [TT]
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FLTOEEMEZMRT 572012, UTOLICT A L—T 07 LTER LT ZE0,
B, ZITHEHEMA N EFIC U TORLETR, EREICHT 2T 40 L—T 0 v T DEZF
. E2OIAHICEBWTHIEL TEXDLZ N TEET,
(1) BIE : EFFEHX, BT EEVpDB0%LL T (B — 27 &)

R TERE s DPHO~60% LA T (ELIESE)

RIE GEERIF) T, BT ERHVpsPI0%LLT (B — 7 &)

A U NR=HGHICBT DB FOBETCK L EBIREE (AIACT A EE) ORI, ’kXT
EZLHENTEET,
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Sample Number
Testitems Test Conditions np of Judgment
Size .
Failure
) Temp. ; 150 deg.C
High Temp. Storage Test Duration ; 1,000 hours 6 0 pass
Low temp. Storage Temp. ; -55 deg.C 6 0 Pass

Test Duration ; 1,000 hours

Temp. ; -40—25—125—25 all in deg.C
Temp. Cycle Hold Time ; 60 minutes each condition 6 0 Pass
Number of Repetition cycles ; 200

Temp. Humidity Temp. ; 60 deg.C Relative Humidity ; 90%

Storage Test Duration ; 1,000 hours 6 0 Pass

Acceleration ; 98m/s?
Frequency Range ; 100-2,000Hz
Sweeping Rate ; Approximately 20 minutes 6 0 Pass
Sweeping method ; Logarithmic
Test Time,Direction ; 2 hours of each X,Y,Z

*Vibration(1)
Variable Freq.

Amplitude ; 1.5mm
Frequency Range ; 10-55Hz
Sweeping Rate ; Approximately 1 minutes 6 0 Pass
Sweeping method ; Logarithmic

Test Time,Direction ; 2 hours of each X,Y,Z

*Vibration(2)
Variable Freq.

*Vibration(3) Acceleration ; 98m/s? Frequency Range ; 60+20Hz 6 0 pass
Fixed Freq. Test Time,Direction ; 32 hours of each X,Y,Z
i 2 P
*Shock Acceleration ; 980m/s“ Pulse Width ; 6ms 6 0 Pass

Test Time,Direction ; 3 cycles of each X,Y,Z

Mounting Torque ; 6N*m
*Mounting Strength Accessories ; aluminum heat sink(convex;100um) 6 0 Pass
Test Duration ; 336 hours

Torque of Screw Terminal ; 15N-m
Terminal Strength Accessories ; copper plate(5mmt) 6 0 Pass
Test Duration ; 336 hours

Temp. ; 150 deg.C Apply Voltage ; 3,300Vp(C-E)

Temp. Bias(AC) Test Duration ; 1,000 hours 6 0 Pass
. Temp. ; 150 deg.C Apply Voltage ; 2,600VDC(C-E)
Temp. Bias(DC) Test Duration ; 1,000 hours 6 0 Pass
- . Temp. ; 150 deg.C Apply Voltage ; 20Vp(G-E)
Temp. Bias(AC) Test Duration ; 1,000 hours 6 0 Pass
. = . =30
*Thermal C‘urren.t, Ic/IF=450Ap Temp. ; Tc=30<100deg.C
) Sinusoidal Waveform ;
Fatigue Test 180 d duction(IGBT 6 0 Pass
(Intermitted Operating Test) eg con UC,Ion( )
90 deg conduction(FWD)
Current ; Ic=450A
P Cycl i ) 6
ower Lycle Temp. ; ATj=80 deg.C Tjmax=150 deg.C 0 Pass
*Electrostatic Capacitor C ; 200pF Resistance R ; 0Q 6 0 Pass
Discharge Test Voltage ; 200V
Isolation Applied Voltage ; 6,000Vrmsx10minutes 6 0 Pass

*Tested by equivalent structure type
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5.3 MBMASOFS3SFEREIEHABRD T FLILHIERE

Devices : IGBT Modules Type : MBMA50FS33F
\Vces © 3,300V 1. Ices, lges < 2xRated Value
Ic(DC) : 450A 2. Vce(sat), VFM <1.2xRated Value
Ratings Tj : -50 deg.C ~ 150 deg.C Ac_ce_pt. 3. Vge(to) >0.8xRated Value
Limit Vge(to) <1.2xRated Value
4. Others <Rated Value (Upper Limit)
>Rated Value (Lower Limit)
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