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Description:
PowerexApplicationSpecificIPMs
(ASIPMs)areinteligentpower
modulesthatintegratepower
devices,gatedriveandprotection
circuitryinacompactpackagefor
useinsmallinverterapplications
upto20kHz.Useofapplication
specificHVICsallowthedesigner
toreduceinvertersizeandoverall
designtime.

Features:
□CompactPackages

□3-phaseConverterBridge
 Built-in

□IntegratedHVICs

□DirectConnectiontoDSP/CPU

Applications:
□SmallMotorControl

□SmallServoMotors

□GeneralPurposeInverters

□PumpandHVACMotorControl

OrderingInformation:
PS11037isa600V,50Ampere
ApplicationSpecific
IntelligentPowerModule.

Dimensions Inches Millimeters

 A 3.74±0.04 95.0±1.0

 B 2.91±0.04 74.0±1.0

 C 0.32±0.02 8.0±0.5

 D 3.35±0.01 85.0±0.3

 E  0.73 18.5

 F  1.25 31.65

 G  0.97 24.5

 H  1.65 42.0

 J 0.08 2.0

 K  0.24 6.0

 L  0.71 18.0

 M12.7SQ. 0.5SQ.

 N  0.59 15.0

 P  0.35 9.0

 Q 2.32±0.01 59.0±0.3

 R  1.38 35.0

 S  0.10 2.5

Dimensions Inches Millimeters

 T  2.80 71.0

 U  3.23 82.1

 V  0.04 1.0

 W0.50±0.01 12.7±0.3

 X 2.00±0.03 50.8±0.8

 Y 0.12 3.0

 Z  0.14 3.5

 AA 0.80±0.04 20.4±1.0

 BB  0.12 3.0

 CC 0.93 23.5

 DD1.21±0.02 30.7±0.5

 EE  0.181DIA. 4.6DIA.

 FF  0.197DIA. 5.0DIA.

 GG0.31±0.02 8.0±0.5

 HH0.67±0.03 17.0±0.8

 JJ 0.16 4.0

 KK 2.45±0.03 62.35±0.8

OutlineDrawingandCircuitDiagram
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AbsoluteMaximumRatings,Tj=25°Cunlessotherwisespecified

Characteristics Symbol PS11037 Units

PowerDeviceJunctionTemperature* Tj -20to125 °C

StorageTemperature Tstg -40to125 °C

CaseOperatingTemperature(SeeTCMeasurePointIllustration) TC -20to100 °C

MountingTorque,M4MountingScrews — 13 in-lb

ModuleWeight(Typical) — 108 Grams

IsolationVoltage** VISO 2500 Volts

*TheindicatedvaluesarespecifiedconsideringthesafeoperationofallthepartswithintheASIPM.ThemaximumratingfortheASIPMpowerchips(IGBT&FWDi)isTj<150.
**60HzsinusoidalACappliedbetweenallterminalsandthebaseplatefor1minute.

IGBTInverterSector

SupplyVoltage(AppliedbetweenP-N) VCC 450 Volts

SupplyVoltage,Surge(AppliedbetweenP-N,Surge-Value) VCC(surge) 500 Volts

EachIGBTCollector-EmitterStaticVoltage(AppliedbetweenP-U.V.W,U.V.W-N) VPorVN 600 Volts

EachIGBTCollector-EmitterSwitchingVoltage VP(S)orVN(S) 600 Volts

(AppliedbetweenP-U.V.W,U.V.W-N(Pulse))

EachIGBTCollectorCurrent,TC=25°C,“()”meansICPeakValue ±IC(±ICP) ±50(±100) Amperes

ControlSector

SupplyVoltage VD,VDB -0.5~20 Volts

InputSignalVoltage VCIN -0.5~7.5 Volts

FaultOutputSupplyVoltage VFO -0.5~7.5 Volts

FaultOutputCurrent IFO 15 mA

DC-linkIGBTCurrentSignalAmpOutputCurrent IAMP 1 mA
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ElectricalandMechanicalCharacteristics,Tj=25°Cunlessotherwisespecified

Characteristics  Symbol TestConditions Min.Typ. Max.  Units

IGBTInverterSector

Collector-EmitterSaturationVoltageVCE(sat)  IC=50A,Tj=25°C,VD=VDB=15V,—  — 2.9 Volts

 Input=ON(ShuntVoltageDropNotIncluded)

DiodeForwardVoltage VEC Tj=25°C,-IC=50A —  — 2.9 Volts

SwitchingTimes  ton  1/2BridgeInductive,Input=5V↔0V, 0.30.6 1.5  µS

tC(on) VCC=300V,IC=50A,Tj=125°C,— 0.5 1.0  µS

 toff VD=15V,VDB=15V — 1.6 2.5  µS

tC(off)Note:ton,toffincludedelaytimeof — 0.5 1.2  µS

FWDiReverseRecoveryTime trr  theinternalcontrolcircuit. — 0.12  — µS

Short-circuitEndurance(Output,Arm,and @VCC≤400V,Input=5V→0V(One-shot), •NoDestruction

LoadShort-circuitModes)  -20°C≤Tj(start)≤125°C, •FOOutputbyProtectionOperation

 13.5V≤VD=VDB≤16.5V

SwitchingSOA @VCC≤400V,Input=5V→0V,  •NoDestruction

 Tj≤125°C,IC<OCTripLevel, •NoProtectingOperation

 13.5V≤VD=VDB≤16.5V  •NoFOOutput

TCMeasurePoint

TC

TC
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ElectricalandMechanicalCharacteristics,Tj=25°Cunlessotherwisespecified

Characteristics  Symbol TestConditions Min.Typ. Max.  Units

ControlSector
CircuitCurrent(Average)IDTj=25°C,VD=15V,VIN=5V —  —  50mA

IDB Tj=25°C,VD=VDB=15V,VIN=5V —  —  5mA

InputONThresholdVoltageVth(on)  0.81.4 2.0 Volts

InputOFFThresholdVoltageVth(off)  2.53.0 4.0 Volts

InputPull-upResistor Ri Appliedbetween—  50  — kΩ

 InputTerminal-insidePowerSupply

PWMInputFrequency fPWM  TC≤100°C,Tj≤125°C—  10  15 kHz

ArmShoot-throughBlockingTime*  tDEAD RelatestoCorrespondingInputs  2.2 —  — µS

TC=-20°C~100°C

InputInterlockSensing  tint RelatestoCorrespondingInput —  100  —ns

InverterDC-linkIGBTCurrent  Vamp100%  IC=IOP(100%),VD=15V,Tj=25°C 1.52.0 2.5 Volts

SenseVoltageOutputSignal**  Vamp200%  IC=IOP(200%),VD=15V,Tj=25°C 3.04.0 5.0 Volts

InverterDC-linkIGBTCurrent  Vamp250% IC=IOP(250%),VD=15V 5.0 —  —Volts

SenseVoltageOutputLimit**  Vamp0%  IC=IOP(0%),VD=15V—  50  100mV

Over-currentTripLevel OC 86.7 102  117 Amperes

Over-currentDelayTime tOC Tj=25°C—  10  — µS

Short-circuitTripLevel SC —  181  — Amperes

Short-circuitDelayTime tSC —  2  —µs

TripLevel UVD  11.012.0 12.75 Volts

SupplyCircuit ResetLevel  UVDr  11.512.5 13.5 Volts

Under-voltage TripLevel UVDB  TC=Tj=25°C  10.110.8 11.6 Volts

Protection ResetLevel  UVDBr  10.611.3 12.1 Volts

DelayTime  tdV —  10  — µS

FaultOutputPulseWidth***tFO  Tj=25°C 1.01.8  —mS

FaultOutputCurrent***IFo(H) OpenCollectorOutput —  —  1 µA

 IFo(L) —  —  15mA

*Thedead-timehastobesetexternallybytheCPU;itisnotpartoftheASIPMinternalfunctions.
**Refertothegraphonnextpage.
***FaultoutputsignallingisgivenonlywhentheinternalOC,SC,andUVprotectioncircuitsareactivated.TheOC,SCandUVprotection(andfaultoutput)operateforthelowerarmsonly.
TheOCandSCprotectionfaultoutputisgiveninapulseformatwhilethatofUVprotectionismaintainedthroughoutthedurationoftheunder-voltagecondition.
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ThermalCharacteristics

Characteristic Symbol ConditionMin.Typ. Max.  Units

JunctiontoCaseRth(j-c)Q  EachIGBT —  — 1.75  °C/Watt

Rth(j-c)D EachFWDi —  — 2.4  °C/Watt

ContactThermalResistance Rth(c-f) CasetoFinPerModule.—  — 0.031  °C/Watt

 ThermalGreaseApplied

RecommendedConditionsforUse
Characteristic Symbol ConditionMin. Typ. Value Units

SupplyVoltageVCC  AppliedacrossP-NTerminals—  300  400Volts

ControlSupplyVoltage VD  AppliedbetweenVD-GND  13.515.0 16.5 Volts

VDB  AppliedbetweenCBU+&CBU-, 13.515.0 16.5 Volts

CBV+&CBV-,CBW+&CBW-

ControlSupplydv/dtdVD/dt,dVDB/dt  -1 —  1V/µs

InputONVoltage  VCIN(on)Appliedbetween 0  — 0.8 Volts

InputOFFVoltage VCIN(off) UP,VP,WP,UN,VN,WN-GND 4.0 — 5.0 Volts

ModuleCaseOperatingTemperature TC —  —  100 °C

PWMInputFrequency fPWM  TC≤100°C,Tj≤125°C—  —  15 kHz

AllowableMinimumInputOn-pulseWidth tXX 1  —  — µS

ArmShoot-throughBlockingTime tDEADRelatetoCorrespondingInputs  2.2 —  — µS
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FunctionalBlockDiagram
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