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Description:
DIP-CIBsarelowprofile,thermally
efficient,transfermoldmodules.
Eachmoduleconsistsofathree-
phasediodeconvertersection,a
three-phaseinvertersectionand
abrakecircuit.Openemittersallow
thedesignertosensethecurrent
ineachphaselegforaccurate
andlowcostcurrentsensing.A
thermistorisincludedinthe
packageforsensingthebase-
platetemperature.5thGeneration
CSTBTchipsyieldlowloss.The
moduleiscompletelyPb-Free
andhenceRoHScompliant.

Features:
£ CompactPackage
£ Only5.7mmThick
£ OnePackageforEntireFamily
£ Thermistor
£ OpenEmitters

Applications:
£ ACMotorControl
£ ServoMotors
£ Robotics
£ HVACInverters

OrderingInformation:
CP15TD1-24Aisa1200Volt,
15AmpereDIP-CIBmodule.

OutlineDrawingandCircuitDiagram

Dimensions Inches Millimeters

 A 2.68 68.0

 B 1.73 44.0

 C 0.58±0.02 14.7±0.5

 D 3.1 79.0

 E 2.83 72.0

 F 0.16±0.01 4.0±0.3

 G 2.83±0.01 72.0±0.3

 H 0.08±0.01 2.0±0.3

 J 0.2±0.008 5.0±0.2

 K 0.87 22.0

 L 0.96±0.01 24.3±0.3

 M 0.94±0.02 23.9±0.5

 N 1.14 29.0

 P 0.098 2.5

 Q 0.22±0.02 5.7±0.5

 R 0.18 4.5

Dimensions Inches Millimeters

 S 0.04±0.008 1.0±0.2

 T 0-5° 0-5°

 � 0Min. 0Min.

 V 8° 8°

 W 0.04 1.1

 X 0.02Max. 0.5Max.

 � 0.06 1.6

 � 0.023±0.008 0.6±0.2

 AA 0.08Dia. 2.0Dia.

 AB 0.1Dia. 2.5Dia.

 AC 0.03Deep 0.8Deep

 AD 0.057 1.45

 AE 0.023 0.6

 AF 0.04 1.1

 AG 0.02±0.008 0.5±0.2
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AbsoluteMaximumRatings,Tj = 25 °C unless otherwise specified

Ratings Symbol CP15TD1-24A Units

JunctionTemperature Tj -20to150 °C

StorageTemperature Tstg -40to125 °C

MountingTorque,M4MountingScrews — 13 in-lb

ModuleWeightTypical — 52 Grams

IsolationVoltage(60Hz,Sinusoidal,AC1Min.,AppliedBetweenPinsandHeatsink) VISO 2500 Volts

InverterPart
Collector-EmitterVoltage(G-EShort) VCES 1200 Volts

Gate-EmitterVoltage(C-EShort) VGES ±20 Volts

CollectorCurrent*(DC,TC=100°C) IC 15 Amperes

PeakCollectorCurrent**(Pulse) ICM 30 Amperes

MaximumCollectorDissipation(TC=25°C) PC 113 Watts

EmitterCurrent*(DC,TC=64°C) IE*** 15 Amperes

PeakEmitterCurrent**(Pulse) IEM*** 30 Amperes

BrakePart
Collector-EmitterVoltage(G-EShort) VCES 1200 Volts

Gate-EmitterVoltage(C-EShort) VGES ±20 Volts

CollectorCurrent*(DC,TC=100°C) IC 10 Amperes

PeakCollectorCurrent**(Pulse) ICM 20 Amperes

MaximumCollectorDissipation(TC=25°C,Tj<150°C) PC 104 Watts

RepetitivePeakReverseVoltage(ClampDiodePart) VRRM 1200 Volts

ForwardCurrent(ClampDiodePart,Tj<150°C) IFM 10 Amperes

ConverterPart
RepetitivePeakReverseVoltage VRRM 1600 Volts

RecommendedACInputVoltage) Ea 440 Volts

DCOutputCurrent(Three-phaseRectifyingCircuit) IO 15 Amperes

SurgeForwardCurrent(1/2Cycleat60Hz,PeakValue,Non-repetitive) IFSM 245 Amperes

I2tforFusing(Valuefor1CycleofSurgeCurrent) I2t 252 A2s

*TCismeasuredjustunderneaththepowerchip.
**Pulsewidthandrepetitionrateshouldbesuchthatthedevicejunctiontemperature(Tj)doesnotexceedTj(max.)rating.
***IE,VEC,trr,andQrrrepresentcharacteristicsoftheanti-paralleledemitter-to-collectorfree-wheeldiode(FWDi).
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ElectricalCharacteristics,Tj = 25 °C unless otherwise specified

Characteristics Symbol Test Conditions Min. Typ. Max. Units

InverterPart
Collector-CutoffCurrent ICES VCE=VCES,VGE=0V — — 1.0 mA

Gate-EmitterThresholdVoltage VGE(th) IC=1.5mA,VCE=10V 6.5 7.5 8.5 Volts

Gate-EmitterCutoffCurrent IGES VGE=20V,VCE=0V — — 1.0 µA

Collector-Emitter  VCE(sat) IC=15A,VGE=15V,Tj=25°C — 1.8 2.5 Volts

SaturationVoltage*   IC=15A,VGE=15V,Tj=125°C — 2.0 — Volts

InputCapacitance  Cies  — — 3.24 nF

OutputCapacitance  Coes VCE=10V,VGE=0V,f=1MHz — — 0.3 nF

ReverseTransferCapacitance Cres  — — 0.06 nF

TotalGateCharge  QG VCC=600V,IC=15A,VGE=15V — 86 — nC

Turn-onDelayTime  td(on)  — — 100 ns

Turn-onRiseTime  tr VCC=600V,IC=15A, — — 75 ns

Turn-offDelayTime  td(off) VGE=±15V,RG=22Ω, — — 300 ns

Turn-offFallTime  tf Tj=25°C, — — 400 ns

ReverseRecoveryTime** trr InductiveLoad — 200 — ns

ReverseRecoveryCharge** Qrr  — 0.35 — µC

Emitter-CollectorVoltage** VEC IE=15A,VGE=0V — 2.8 3.5 Volts

ExternalGateResistance Rg — 22 — 220 Ω

BrakePart
Collector-CutoffCurrent ICES VCE=VCES,VGE=0V — — 1.0 mA

Gate-EmitterThresholdVoltage VGE(th) IC=1.0mA,VCE=10V 6.5 7.5 8.5 Volts

Gate-EmitterCutoffCurrent IGES VGE=20V,VCE=0V — — 1.0 µA

Collector-Emitter  VCE(sat) IC=10A,VGE=15V,Tj=25°C — 1.8 2.5 Volts

SaturationVoltage*   IC=10A,VGE=15V,Tj=125°C — 2.0 — Volts

InputCapacitance  Cies  — — 2.04 nF

OutputCapacitance  Coes VCE=10V,VGE=0V,f=1MHz — — 0.16 nF

ReverseTransferCapacitance Cres  — — 0.04 nF

TotalGateCharge  QG VCC=600V,IC=10A,VGE=15V — 57 — nC

Turn-onDelayTime  td(on)  — — 100 ns

Turn-onRiseTime  tr VCC=600V,IC=10A, — — 75 ns

Turn-offDelayTime  td(off) VGE=±15V,RG=33Ω, — — 300 ns

Turn-offFallTime  tf Tj=25°C, — — 400 ns

ReverseRecoveryTime trr InductiveLoad — 200 — ns

ReverseRecoveryCharge Qrr  — 0.3 — µC

ForwardVoltageDrop VFM IF=10A,ClampDiodePart — 2.8 3.5 Volts

ExternalGateResistance Rg — 33 — 330 Ω

*Pulsewidthandrepetitionrateshouldbesuchastocausenegligibletemperaturerise.
**TCismeasuredjustunderneaththepowerchip.
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ElectricalCharacteristics,Tj = 25 °C unless otherwise specified

Characteristics Symbol Test Conditions Min. Typ. Max. Units

ConverterPart
RepetitiveReverseCurrent IRRM VR=VRRM,Tj=125°C — — 1.0 mA

ForwardVoltageDrop VFM IF=15A — 1.1 1.4 Volts

ThermalandMechanicalCharacteristics,Tj = 25 °C unless otherwise specified

Characteristics Symbol Test Conditions Min. Typ. Max. Units

CommonRating
ContactThermalResistance Rth(c-f) Case-to-Fin,ThermalGreaseApplied — 0.047 — °C/W

InverterPart
ThermalResistance,JunctiontoCase Rth(j-c)Q IGBTPart,Per1/6Module — — 1.1 °C/W

ThermalResistance,JunctiontoCase Rth(j-c)D FWDiPart,Per1/6Module — — 1.7 °C/W

BrakePart
ThermalResistance,JunctiontoCase Rth(j-c)Q IGBTPart — — 1.4 °C/W

ThermalResistance,JunctiontoCase Rth(j-c)D FWDiPart — — 2.0 °C/W

ConverterPart
ThermalResistance,JunctiontoCase Rth(j-c) Per1/6Module — — 1.3 °C/W

NTCThermistorPart
Resistance  Rth TC=25°C 9.5 10.0 10.5 kΩ

BConstant*  B(25/100) Resistanceat25°C,100°C — 3450 — K

*ThermistorresistanceRXatarbitrarytemperatureTX(K)canbecalculatedwiththeBconstantformula

 RX=R25•exp[B(25/100)•(1–1)]
   TXT25

 whereR25istheresistanceatTC=25°C,T25=298K.
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