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IGBT-IPM R series 7MBp150RA0g0k °

BMiF & Features
- EIRKEVI DRIy F LT
*IPM-NS U - FRMMEOH DN r—3
* IGBTF v 7OT) # AR EMEEC £ 2FRRMARER & SEEMNOEH
+ PUREEIEIE IR O BB SR R B O AR HIR I & 5 S{SE1E
* 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 EREFHE  Maximum ratings and characteristics
@ BX|EAFER Absolute maximum ratings (at Tc=25C unless otherwise specified)

[tem Symbol Rating Unit
Min. Max.
BIREE Voc 0 450 v
TWEEE (-3 VDG (SURGE) 0 500 v
ERET (G Vsc 200 400 Vv
L2412 4BEBE VCES 0 600 v
DB# 14— KingEE VR 0 600 v
| AL 72ER DC Ic - 150 A
N 1ms lep — 300 A
v Duty=58.8% | —Ic - 150 A
a7 2i84% 15%&F Pc — 585 W
L7 28k DC lc - 50 A
D ms Icp - 100 A
B dq 4 rileER IF - 50 A
JL 7 2i8% 1%F Pc - 198 W
EATEE Tj - 150 T
HIHEREE Voo ® 1 ] 20 v
igg; izt 2 L b — REEHE A
75— LEANEE VAW %3 0 Voo v Fig.1 Measurement of case temperature
TS—LHNEHR IALM  * 4 - 15 mA
RITRE Tstg — 40 125 o
ENERT 4 — B Fig.1 #88 Tor —20 100 T
IBRIE (7 — X TH) Viso #5 — AC25 | kv
FEa itk J1 7 Screw torque | ER{F 28 Mounting (M5) - a5 N-m
F4%FEB Terminal (M5) — 3.5 N-m
Note: P.3 0w 7ML Refer to block diagram, page 3. \
*1 Vecld, @-0, ®-@, @ @, 10-10 WERIHEB L TTF &, * 1 Apply Voo between terminal No. 3 and (D, € and @), @ and @),
*¥2 Vini. -0, §-@, ®-0. ® O @ G OHRTWMCMRLTFAL, Wand . ] _ _
*3 Vamid. -0 BIMICEHEL TT & 00, * 2 Apply Vin between terminal No. (2 and (1), &) and @, ® and @,
¥4 lawit. BEFLIABLTTEL, @ 1 ¥ Hand 0.
%5 G0Hz/60Hz E3E 1 5 % 3 Apply Vawv between terminal No. 98 and (),

* 4 Apply laLm to terminal No. 38 .
* 5 50Hz/80Hz sine wave 1 minute.

® BRI, /X7 -8 Electrical characteristics of power circuit (al Te=Tj=257C, Vce=15V) i

Item Symbol Condition Min. Typ. Max. Unit

| | AL 72« I3y REENER Ices VCE=600V - - 1.0 mA

N|3L72-I3%v2B@8EM8TE VGE (sat) lc=150A — — 28 V

V | &4 F— FIBERE VF — le=150A - - 3.0 v

b L2 78 I3y 2REMER Ices VCE=600V - - 1.0 mA

B L7213y 2MHERMEE VCE (sat) lc=50A — — 2.8 A
4% — FIFSEE VF — le=50A - - 3.3 v




7MBP150RA060 =1 IGBT-IPM
® BN,/ HI%IOEE  Electrical characteristics of control circuit (at Tc=Tj=25C, Vcc=15V)
item Symbol Condition Min. Typ. Max. Unit
P {700 B R R A (1 IEIER) lecr fsw=0~15kHz * Tc=-20~100C 3 = 18 mA
N B R4 BB lecn fsw=0~ 15kHz * 10 - 85 mA
(3 SRENEIRE « 7 L — FEE) To=-20~100C
ABLENMEEE Vinon) | ON 1.00 1.35 1.70 | V
Vin oFf) | OFF 1.25 1.60 1.95
Yt —BE Vz Rin=20kQ — 8.0 - )
B REBIERE TcoH Voc=0V, lc=0A 110 - 125 T
Case temperature
EAFULA TCH — 20 — C
IGBT ¥ v B REIFEE TioH surface of IGBT chips 150 — - C
EZF)UR TiH — 20 - C
B R B EER INV loc Tj=125C Collector current 225 - - A
DB loc Tj=125C Collector current 75 — - A
B AEERTE h e Fig.2 2 tboc Tj=25C — 10 - K4S
FHEREEETREESFEE Vuy 11.0 - 125 |V
EAFILX VH 0.2 - — \")
7 2 — LH P FRERRE tALM 15 2 - ms
S REE N Fig.3 8 tsC Tj=25C - — 12 1S
75— LHAER RALM 1425 1500 1575 Q
* Switching frequency of IPM
@ 5173y 4% Dynamic characteristics {at Te=Tj=125C, Vcc=15V)
ltem Symbol Condition Min. Typ Max. Unit
2 Ay F - R (IGBT) Fig.4 £88 ton lc=150A, Vpc=300V 0.3 — - 15
toff — 36 #5
Ay F - J R (FWD) trr IF=150A, VDC=300V - - 400 ns
| U
| ALM Iam [ALM [
'é'u'o—;' Fig.3 #E#&RHLE LRI (tsc) @TEFK  Definition of tse
VT AT TR HLRS ) (tdoc) D IEH
Fig.2 Definition of OC delay time
INPUT Signal

Collector Current (lc) &

A F T B (ton, toff) DIER

Fig.4 Definition of switching time
@ HiU4S  Thermal characteristics (Tc=25C)
ltem Symbol Typ Max. Unit
BE - 7 — AW INV IGBT Rth {j-c) - 0.21 TW
FWD Rth {j-c) - 0.47 CIW
DB IGBT Rth {j-c) - 0.63 TW
=2« 74 REPEH(D LN L FER) Rth {c-f) 0.05 — T/W
@ #i#{E Recommendable value
ltem Symbol Min. Typ Max. Unit
BFEE Voo 200 - 400 v
il 1H R Voo 13.5 15 16.5 v
IPM 2w F 2 J B fow 1 = 20 kHz
fftir bL 7 Screw torque A& Mounting (M5} - 2.5 - 3.0 N-m
T EF Terminal (M5) | — 2.5 - 3.0 N-m




B+ IGBT-IPM 7MBP150RA060

| A= Block diagram

VocU @ 1 t —OoF
Vinu @ T % Pre-Driver ﬁ
GNDU (7 i i ! ou
VeeV (6 ]
Vinv @ T /$' Pra-Driver ‘@
GNDV (@ A — Ov
Veow (9 1
VinW @ T ,% Pre-Driver
GNDW% Ve — ¢ ow
vee (1
] 1
VinX @ [ * Pre-Driver ‘\gr
GND (70} A — 7
| I X
vy @] roomer |1 HIMEEE I TROMEE S,
i S— D EHREEEE
@ BREHE pE
I L & ] @ HIMRRREE TREER
vz @3 Pro Drver ; @ BEREED
I B;
W ® IGBT # v 75B#MR A
OB
| . . , ,
. T . Pre-drivers include following functions
vinpB {2 ig Pre-Driver ‘\g (1} Short circuit protection circuit
vz )\ _[1] ON @ Amplifier for driver
@ Undervoltage protection circuit
ALM  (B——H @ Overcurrent protection circuit
| 5} IGBT Chip overheating protection

W R (CRB))

Characteristics (Representative)
@ HIEER  Control circuit

swm= Peside —— Tm25¢
40 Fj=100C N.side 8 mmee- T=125%
H ~ | Veeml 7V

— ] Vee=10V
E 35 — Vec=§3V LS
—= AL 8= L) S S S AR R,
<_L_; 30 -~ g Vinfoff
o~ 25 s ol 5 LTI .-------.----.-..------:;‘
S e -E:on g’ §VIn(Gn) |
E 39 z’{/ z >
3 ] £
E 15 P Meea] 2V 50 1
a e s32355] Mernl SV, 5 c
Z 19 SR PE A Yege]3Y 55
& Spamrty =
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Switching frequency fsw (kHz) Power supply voltage Yc¢ (V)
BRERER—X 1 v F - 7EREEE ARLENVEBE —EHFEEEHMN
. Power supply current vs. Switching frequency Input signal threshold voltage

vs. Power supply voltage
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&I IGBT-IPM
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Undervoltage vs. Junction temperature
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Power supply voltage Vcc (V)
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Alarm hold time vs. Power supply voltage
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Junction temperature  Tj (C)
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Overheating ¢haracteristics TcoH, Tjon, TcH, TiH vs. Vce
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Ti=125C

300
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Collector-Emitter voltage Vee (V)
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Collector current vs. Collector-Emitter voltage




=1 IGBT-IPM

7MBP150RA060

® - /i— 280

Switcing time  ton, toff (nsec)

IF (A)

Forward current

Thermal resistance  Rth (j-¢) {'TT/W)

ton.
totf
1000 ==
tt
100
0 50 100 150 200 250
Coliector current  Ic (A)
AA wF o TEE-OL 72 EREN
Switching time vs. Collector current
300
250
1, y
1250 /i 25t
200
e AR
150 4 //
A 4
100
////
50 / //
0 =
0 1 2 3 4

Inverter

Edcm300V,Vee=15V,Tj=25T

Forward voltage VF {V)

IEE T —IRE

Forward current vs. Forward voltage

0.01 041 1
Pulse width Pw (sec

B IR MAHE

Transient thermal resistance

Reverse recovery time  trr (nsec) Switcing time  ton, toff {(nsec)

Reverse recovery current lrr (A)

Collector current

Wit
ton
1000
100
) 50 100 50 300 250
Collector current ¢ (A)
Ay FLOEE—OL 7 2 BHEE
Switching time vs. Collector current
T 125%¢C
100

Edc=300V,Veem15V,Tu125TC

S0 100 150 200 750
Forward current  IF (A)

A EHE R | (1R I — 1R

Reverse recovery characteristics trr, Irr vs. IF

Veou15V,TjS125C

e
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A il

100 200 300 400 500 600 70
Collector-Emitter voltage  Vee (V)

WA T AR

Reverse biased safe operating area
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=1 IGBT-IPM

® 11— 4% Inverter

700

Collector power dissipation  Pc (W)

0 20 40 60 80 100 120 140
Case temperature  Tc (C)

IGBT EHEMAEE O F v 7

Power derating for IGBT (per device)

30 Edce300V,Veem15V,Tj=25C

25

20

Switching loss Eon, Eoff. Err (mJ/cycle)

Collector current  Ic (A)

A1y FLFBR—IL7HEMIFE
Switching loss vs. Collector current
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Overcurrent protecticn level
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BERRE—FEERESE

Overcurrent protection vs. Junction temperature
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Power derating for FWD (per device}
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Collector current ¢ (A)
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Switching loss vs. Collector current




1 IGBT-IPM 7MBP150RA060

® 7L —%% Brake
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