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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
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m [0 00O Maximum ratings and characteristics
e (100 00DO O Absolute maximum ratings (at Tc=250 unless otherwise specified)

Item Symbol Rating Unit
Min. Max.

gooo Vbc 0 450 V
ooogo(@ono) VDC (SURGE) 0 500 V
R ENGEIEE) Vsc 200 400 Y
goooooooooog VCES 0 600 V Te
DBOOOODOOOO VR 0 600 V l
pfbooopooo | be Ic 0 150 A (e[ Lo eeesn @[@
N ims Icp 0 300 A * ! " 18
\/D u Duty=58.8% | O Ic 0 150 A

goooooo 1000 Pc O 595 W

gooooo DC Ic O 50 A
b 1ms Icp 0 100 A
%DDDDDDDDD IF O 50 A i
Op boooobooo1od Pc O 198 W ¥- W v u
0oooOo Tj O 150 O W @ oo
googooo Vee 01 0 20 \%
gooo Yln 02 0 Vz \% 0ooooooo
gooo lin | 1 mA .
0oooooo0ooo Vaw 03 0 Voo v Fig.1 Measurement of case temperature
gooooooo laitm O 4 | 15 mA
gooo Tstg 0 40 125 |
oooooooo FigaOO Top 020 100 |
oooo@oooon) Viso 05 | AC2.5 kv
0o000d 00 Screw torque |0 O O Mounting (M5) O 035 NOm

0000 Terminal (M5) O 03.5 NOm

Note: P.30 000000 Referto block diagram, page 3.

01 VecOOO-00OO-000-000-0000000000000

02 vinOOO-00O0-000-000 0O 0 O-000000000000OO
03 vamOOO -0 0000000 OOOODO

04 lamO000 000000000000

05 50Hz/60HzOOOO100

0 1 Apply Vce between terminalNo. 0 and 0 ,0 and 0 , 0 and O ,
OandO .

0 2 Apply Vin between terminal No. 0 and 0 , 0 and O , 0 and O ,
000 0andO .

0 3 Apply Vawv between terminal No. O and O .

0 4 Apply lam to terminal No. O .

0 5 50Hz/60Hz sine wave 1 minute.

e 100 0OODOOODO O Electrical characteristics of power circuit (at Tc=Tj=250, Vcc=15V)

Item Symbol Condition Min. Typ. Max. Unit

| | 0000000 o0o0ooood ICES VCE=600V 0 0 1.0 mA

N | OOO0ODO00O0000000 VCE (sat) Ic=150A 0 0 2.8 \Y%

vV | OOO0OOOooO VF O 1c=150A O O 3.0 \Y

D oooooooobogoobgo ICES VCE=600V O O 1.0 mA

B oooooooobogoobgo VCE (sat) Ic=50A O O 2.8 \Y
oooooooo VF O Ic=50A 0 0 3.3 \%
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7MBP150RA060 Ud IGBT-IPM

e JI000IDOODOD O Electrical characteristics of control circuit (at Tc=Tj=250, Vcc=15V)

Iltem Symbol Condition Min. Typ. Max. Unit
PODOOOOOO (100O) Iccp fsw=00 15kHz0 Tc=-200 1000 3 0 18 mA
NOODOOOoOO Icen fsw=00 15kHz0O 10 | 65 mA
@BODOOOoO+00000) Tc=-2001000
oooboobooo Vin (ON) ON 1.00 1.35 1.70 | V
Vin (oFF) | OFF 1.25 1.60 1.95
oooogo Vz Rin=20kQ 0 8.0 0 V
oooboobooo TcoH Vbc=0V, Ic=0A 110 g 125 g
Case temperature
oooogo TcH ] 20 0 0
IGBTOOOOOO0O0OOOO TjoH surface of IGBT chips 150 0 O O
oooogono TiH O 20 O O
gooooooooo INV loc Tj=1250 Collector current 225 O ad A
DB loc Tj=1250 Collector current 75 O O A
000000000 Fig.200 tboc Tj=250 O 10 O us
oooooboooooooo Vuv 11.0 g 12.5 \%
oooogo VH 0.2 g | \%
ooooooooog tALM 1.5 2 | ms
0o0oooooo Fig300O tsc Tj=250 O O 12 us
oopoooogo RALM 1425 1500 1575 Q
O Switching frequency of IPM
e 100 ODODOOD Dynamic characteristics (at Tc=Tj=1250, Vcc=15V)
Item Symbol Condition Min. Typ. Max. Unit
00000000 (IGBT) Fig.4ad O ton Ic=150A, Vbc=300V 0.3 0 0 us
toff ] O 3.6 Ms
0ooooooo (FWD) trr IF=150A, Vbpc=300V ] 0 400 Os

|ALM ) latm Jaim larm

<> Fig.30 0O O0O0O0O0D00O (tsc) O OO O Definition of tsc

000000000 (tdoc) 000
Fig.2 Definition of OC delay time

INPUT Signal

Collector Current {ic) |
olfector Current {lc) 00000000 (ton, toff) 00O

! ton | : toff . L N .
> > Fig.4 Definition of switching time
e [1 000 0O Thermal characteristics (Tc=250)
Iltem Symbol Typ. Max. Unit
pooooboobg INV IGBT Rth (j-c) 0 0.21 0 /w
FWD Rth (j-c) 0 0.47 O /w
DB IGBT Rth (j-c) 0 0.63 0 /w
0o0oo0o0o0o0oooo@oooooon) Rth (c-f) 0.05 O 0 /w
e [0 00O ORecommendable value
Item Symbol Min. Typ. Max. Unit
oood Vbc 200 O 400 V
googoo Vcc 13.5 15 16.5 V
iPMOOOOOOODOO fsw 1 o 20 kHz
0000000 Screw torque 000 Mounting (M5) O 2.5 o 3.0 NOm
0000 Terminal (M5) | O 2.5 O 3.0 NOm
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m [0 00O 0O Block diagram

VeeU @ 1

Vinu @
Vz T

GNDU (1

Veev (6 1

VinV @ Pre-Driver
Vz T

GNDV (4

VeeW (9 1

Pre-Driver

% orp

Pre-Driver

i
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Vce 11 1

Pre-Driver

|

VinY @ /é/ Pre-Driver

>|—4

oooooOooooooooon

Ve : 0oooooo
. 0oooo
L | 00000D000D0o0Oo0
vinz - @9 Pre-Driver 00000000
Ve 4 0O IGBTOOOOODOOOO

VinDB @ /é/ Pre-Driver

Pre-drivers include following functions
[0 Short circuit protection circuit
ON O Amplifier for driver
0 Undervoltage protection circuit
O Overcurrent protection circuit
O IGBT Chip overheating protection
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RaLm

Overheating protection
ALM @ v nop circu=t
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[0 Characteristics (Representative)
e 00O Control circuit

e i — Tje25¢
7j=100T e P eeee- Tj=125%
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Switching frequency fsw (kHz) Power supply voltage Vcc (V)
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Power supply current vs. Switching frequency Input signal threshold voltage

vs. Power supply voltage
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e 00 00O Control circuit
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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
e JUDODOOUInverter
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Collector-Emitter voltage Vce (V)
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Collector current vs. Collector-Emitter voltage
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Junction temperature Tj (O)
000000000000 ooooooo
Undervoltage hysterisis vs. Junction temperature
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Power supply voltage Vcc (V)
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Overheating characteristics TcoH, TjoH,TcH, TiH vs. Vcc
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Collector-Emitter voltage Vce (V)
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Collector current vs. Collector-Emitter voltage
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e 10 IO0ODOMOInverter

Switcing time  ton, toff (nsec)

Thermal resistance Rth (j-c) (O /W)

Forward current  IF (A)

Edc=300V,Vce=15V,Tj=25T

Edc=300V,Vce=15V,Tj=125C

ton.
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Collector current Ic (A) Collector current Ic (A)
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Switching time vs. Collector current Switching time vs. Collector current
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Forward voltage VF (V) Forward current IF (A)
oooYooooo ooooomooooYooooo
Forward current vs. Forward voltage Reverse recovery characteristics trr, Irr vs. IF
Vee=15V,Tj=<125C
1500 \ p
. 1350 ! ]
w1 <1200} ]
51050 F \ ]
.............. = 900F 3
[ IGBT o scof \ ]
o1 _ | E S0 F \ :
: s et 5 600 \ 1
R 7 é 450:
= g S 300F ]
o 150 .
0.01 : ol— : - —t : —
0.001 0.01 0.4 1 0 100 200 300 400 500 600 70

Pulse width Pw (sec)
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Transient thermal resistance

Collector-Emitter voltage Vce (V)

gogoooboooobooo
Reverse biased safe operating area
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e 10 0IOOOMO Inverter
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Power derating for IGBT (per device) Power derating for FWD (per device)
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Overcurrent protection vs. Junction temperature



Ud IGBT-IPM /MBP150RA060

e JO0O0O0OOBrake
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m (10000 Outline drawings, mm
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