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FUJI NEW SEMICONDUCTOR PRODUCTS =1=
. 600V/50A/7 in one-package
IGBT-IPM R series 7MBP50RA06p0 ’

B4 £ Features
BB EVI RRAyFLT
¢ IPM-NY U —X e HBBEOBEAMN -5
© IGBTF v 70T #& AR EMEEIC & 2 RRMAEER  SEBEENOER
© EEHIAEE IR O SRS A O K IBHIR I £ B S EFEIL
- Low power loss and soft switching
- Compatible with existing IPM-N series packages
+ High performance and high reliability IGBT with overheating protection

- Higher reliability because of a big decrease in number of parts in
built-in control circuit

B ER & 45 Maximum ratings and characteristics
® HEXIRAFER  Absolute maximum ratings (at Tc=25'C unless otherwise specified)

Item Symbol Rating Unit
Min. Max.
BEEE Voe 0 450 v
BVEEE {(—2) VDC (SURGE) 0 500 v
TREFE (TR Vse 200 400 v
L7213 4WEE VCES ] 600 v
DB # 1 #4— KMEE Vn 0 600 v
| dL 72T DC o - 50 A
N 1ms lcp — 100 A
Vv Duty=62.6% | — I — 50 A
JL75i8% 1%EF Pc — 198 W
L7 2ER DC Ic - 30 A
D 1ims fcp - 60 A
Bl 51— rigmn IF — 30 A
dl-7 2% 1%EF Pc - 120 w
EEERE Tj - 150 C
HIHEREE Voo %1 0 20 v
i‘;’jg; UL v Y - LREREA
75— L B AEEE : Vaw %3 0 Voo v Fig.1 Measurement of case temperature
FZ—LHAER JaLM % 4 - 15 mA
RTFEE Tstg —40 125 T
EERET — B Fig.1 288 Top —20 100 T
RETRE (4r — ZVETHE) Visp %5 — AC2.5 KV
#EDIF i )L 7 Screw torque | AUAHET Mounting (M5) — 3.5 N-m
F¥%FEE Terminal (M5) — 3.5 N'm
Note: P.3 770w VB2 Refer to block diagram, page 3. _ ~ o .
£1 Veolt, 300 ©-@. @0, 0 DHIWMELTT &0, %1 Apply Voo between terminal No. (3 and i), ® and @, @ and 7,
*2 Vinid, @-0. ©-@, ®-0. © 09 b 60 BTG L TFEL, @hand & - o
*3 Vawid, B8-00 MFEIHELTTFE 0, %2 Apply Vin betweenr terminal No.{Z and (1>, & and @, ® and (7},
%4 lamid. BRTLUARLTTEL, @13 3 thand 0. )
%5 50Hz/B0Hz EXGE 146 * 3 Apply Vawm between terminal No. 48 and 100

* 4 Apply laLm to terminal No. 36
* 5 50Hz/60Hz sine wave 1 minute.

® BV /T —8& Electrical characteristics of power circuit (at To=Tj=25C, Vce=15V)

Item Symbol Condition Min, Typ. Max. Unit

| | IL7% I3y 2EERER IcES VCE=600V - - 1.0 mA

N[aLs4- I3 aBaBNSE VCE (san) Ic=50A — — 2.8 v

V| F143%— FIEEE VE — le=50A - - 3.0 v

o L2V Ta Ty 2 MERER IcES Voe=600V - - 1.0 mA

B ALY R - I 2EHEMNEE VCE (sat) Ic=30A - - 28 v
A4 74— FIREE VF — le=30A - - 3.3 v
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7MBP50RA060 B4 IGBT-IPM

@ ERSM /HIMER Electrical characteristics of control circuit (at Tc=Tj=25C, Vcc=15V)

Item Symbol Condition Min. Typ. Max. Unit
P RIE & H B | (1 Blig) lccr fsw=0~15kHz * Tc=-20~100C 3 — 18 mA
N IR & E lcen fsw=0~15kHz * 10 - 65 mA
(3 BEBHEES + 7 L — % 5B Te=-20~100C
ABDLENMEETE Vin (on) ON 1.00 1.35 170 | V
Vin (oFry | OFF 1.25 1.60 1.95
vt —EF Vz Rin=20kQ — 8.0 - \'i
BEREEN R TcoH Vpe=0V, lc=0A 110 — 125 T
Case temperature
EAFULR TCH - 20 - C
IGBT ¥ » T RHMREE(FRE TioH surface of IGBT chips 150 - - T
TSR TiH - 20 - C
BEFREEEER INY loc Tj=125°C Collector current 75 - — A
DB loc Tj=125C Collector current 45 — — A
WD FEERE NSRS Fig.2 28 tooc Tj=25C - 10 - 1S
FlHE R EEE T REREET Vuv 11.0 - 125 |V
EAFVA VH 0.2 - - \4
T 5 — LHFIREER tALM 1.5 2 - ms
SEHEREE AR Fig.d &HE tsc Tj=25C - - 12 1S
77 =LHHER RaLM 1425 1500 1575 Q
* Switching frequency of IPM
® 5173 v U¥E  Dynamic characteristics (at Te=Tj=125C, Vec=15V)
Item Symbol Condition Min, Typ. Max. Unit
A F - J85M0E (IGBT) Fig.4 £88 ton lc=50A, Voc=300V 0.3 — - HS
toff - - 3.6 us
A A o F - JeEE (FWD) trr IF=50A, VDc=300V - - 400 ns

laLm i [ I Ve

itooc
=

Fig.3 SEMRREENER (1sc) DX  Definition of tsc

AR FERTE h AR {tdoc) DER
Fig.2 Definition of OC delay time

INPUT Signal

Z Ay F 2 TEER (ton, toff) OERE

ton ' toff ;
' Fig.4 Definition of switching time
QW Thermal characteristics (Te=25C) Symbol Typ. Max. Unit
BE - — AREIEH INV IGBT Rth (j-c) - 0.63 T/W
FWD Rth (-¢) - 1.33 CIW
DB IGBT Rth (j-c) — 1.04 T/W
=2 74 LEEER(D Y~ KR Rth (c-f) 0.05 — C/W
® Jti&{E Recommendable value
Item Symbol Min. Typ. Max. Unit
THEEL Voc 200 - 400 V]
HIHEREL Veo 13.5 15 16.5 v
IPM 21 v F - FEIER fsw 1 - 20 kHz
Fra it BV 7 Screw torque A3 & Mounting (M5) - 2.5 - 3.0 N-m
=87 Terminal (M5) | — 2.5 - 3.0 N-m
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Block diagram

veol (3) T ] zE OP
vinu (2 ’ZS Pre-Driver
GNDU (1 b l _I;] ou
VeV (B |
VinyV @ T Pra-Driver
GNDV 8 leg' ) i ov
VecW (9 +
1 ]
VinW @ Pre-Driver
GNOW (7 V"ZIY — 0 . ow
Vee 11 |
VinX @ i ’ZIE: Pre-Driver
GND (0 ve ]
L | zg
VinY @ Pre-Drivar
BT
L I ZE
VinZ @ Pre-Driver al
W?}"/ 1 _'?
\ oe
vinDB {12 1 Pra-Driver _lg
VZ@I £ ?‘ ON
ALM @ H?"&g;n Cverheating prgﬁcl}hun
W R ((KFRE)
Characteristics (Representative)
® HI45F  Control circuit
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Switching freguency fsw (kHz)

EBREFR—Z1 v F 7 BEBIHE

Power supply current vs. Switching frequency

Input signal threshold voltage
Vin {oN}, Vin (CFF) (V)

FIEEEE T EEOMEEE =G,
OFchA e

(2) BREREIER

@ HAREERETRER
@ BEFFEELS

& IGBT # v TR AHEBR

Pre-drivers include following functions
(1) Short circuit protection circuit

@ Amplifier for driver

3@ Undervoltage protection circuit

@ Overcurrent protection circuit

(5) IGBT Chip overheating protection

—— Te25T
2 0O zmee- T=125%
F4
S
j THRWET
N o o Fome=es i
]Umlon)
1
0.5
0
12 13 14 15 16 17 18

Power supply voltage Voo (V)

ANLENMEEE—FEFREEFN
Input signal threshold voltage
vs. Power supply voltage




7MBP50RA060 B+ IGBT-IPM

® FI#ZE  Control circuit
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Alarm hold time vs. Power supply voltage Overheating characteristics TcoH, Tion, Ten, TiH vs. Voo
@ 1N —%8 Inverter
100 He25% ro0 _TRt2st
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80 = 80 Vega 15V

Veg=17V // Vee=13V Veem17V s/ ¢ Voemi3V
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Collector-Emitter voltage Vce {V) Collector-Emitier voltage Vce (V)
AL72ER—ILIE - T3 EEEIFN ALY EER—AL T % - T2 v 2EEEHEN

Collector current vs. Collector-Emitter voltage Collector current vs. Collector-Emitter voltage
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® 1/ —%8  Inverter

Ede=300V, Veen15Y, Ti=257C
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Collecter current  Ic {A)
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Switching time vs. Collector current
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Forward voltage  VF (V)

B 7 — BB

Forward current vs. Forward voltage

Thermal resistance  Rth {j-¢) (‘T/W)

0.01 S e —— +
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Pulse width Pw {sec)
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Transient thermal resistance
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Collector current  |c (A)
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Switching time vs. Collector current

i vs, IF

Reverse recovery current  lrr (A)
Reverse recovery time  trr (nsec)

90 20 30 40 50 60 70 80
Forward current IF {(A)
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Reverse recovery characteristics trr, Irr vs. IF
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Reverse biased safe operating area
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=1 IGBT-IPM

® 12 —438 Inverter

GCollector power dissipation Pc (W)

Overcurrent protection level loc (A)

Switching loss  Eon, Eoff. Err {mJ/cycle)
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o) 20 40 60 BO 100 120 140 160
Case temperature  T¢ (C)

IGBT EHERAFE (1 F v )

Power derating for IGBT (per device)

Edc=300V,Vccm15V,Tj=25T
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o 10 20 30 40 S50 60 70 B0
Collector current g (A)

Ay FLrTiB%—IL 7 2T HIFE

Switching loss vs. Collector current

Veea15V
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Junction temperature  Tj ('C)

&R E— RS BB

Overcurrent protection vs. Junction temperature

_ 100

Caollector power dissipation Pc (W

Switching loss  Eon, Eoff, Err (mJ/cycle)
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Case temperature  Tc {C)

FWD EH R (1 F 9 )

Power derating for FWD (per device)

7 Edca300V,Veew 15V, Tjm125C
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200 30 40 50 60 70  BO
Collector current  Ic {A) !

Switching loss vs, Collector current f
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® JL—%E Brake
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Collector current vs. Collector-Emitter voltage Coltector current vs. Collector-Emitter voltage
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B+ IGBT-IPM

W $if~tiE Outline drawings, mm
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