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Q1PACK Module

NXH50M65L4Q1SG,
NXH50M65L4Q1PTG

This high−density, integrated power module combines
high−performance IGBTs with rugged anti−parallel diodes.

Features
• Extremely Efficient Trench with Fieldstop Technology

• Low Switching Loss Reduces System Power Dissipation

• Module Design Offers High Power Density

• Low Inductive Layout

• Q1PACK Packages with Solder and Pressfit Pins

Typical Applications
• Solar Inverters

• Uninterruptable Power Supplies

Figure 1. Schematic

Figure 2. Pin Assignments
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ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit

IGBT (T11, T12, T13, T14, T21, T22)

Collector−emitter voltage VCES 650 V

Collector current @ Th = 80°C (per IGBT) IC 48 A

Pulsed collector current, Tpulse limited by Tjmax ICM 144 A

Power Dissipation Per IGBT
Tj = Tjmax, Th = 80°C

Ptot 72 W

Gate−emitter voltage VGE ±20 V

Maximum Junction Temperature TJ 175 °C

DIODE (D12, D14, D20, D21, D22)

Peak Repetitive Reverse Voltage VRRM 650 V

Forward Current, DC @ Th = 80°C (per Diode) IF 50 A

Nonrepetitive Peak Surge Current
(Surge applied at rated load conditions halfwave, single phase, 60 Hz)

IFSM 225 A

Power Dissipation Per Diode
Tj = Tjmax, Th = 80°C

Ptot 86 W

Maximum Junction Temperature TJ 175 °C

THERMAL PROPERTIES

Operating Temperature under switching condition TVJ OP −40 to (Tjmax − 25) °C

Storage Temperature range Tstg −40 to 125 °C

INSULATION PROPERTIES

Isolation test voltage, t = 2 min, 60 Hz Vis 4000 Vac

Creepage distance 12.7 mm

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

ELECTRICAL CHARACTERISTICS (TJ = 25°C unless otherwise specified)  

Parameter Test Condition Symbol Min Typ Max Unit

IGBT (T11, T12, T13, T14, T21, T22)

Collector−emitter cutoff current VGE = 0 V, VCE = 650 V ICES – – 300 �A

Collector−emitter saturation voltage VGE = 15 V, IC = 50 A, Tj = 25°C
VGE = 15 V, IC = 50 A, Tj = 150°C

VCE(sat) –
–

1.56
1.76

2.22
–

V

Gate−emitter threshold voltage VGE = VCE, IC = 50mA VGE(TH) 3.1 4.45 5.2 V

Gate leakage current VGE = 20 V, VCE = 0 V IGES – – 400 nA

Turn−on delay time Tj = 25°C
VCE =350 V, IC = 50 A
VGE = 15 V, −9 V, RG = 6 �

td(on) – 14 – ns

Rise time tr – 20 –

Turn−off delay time td(off) – 68 –

Fall time tf – 20 –

Turn on switching loss Eon – 0.46 – mJ

Turn off switching loss Eoff – 0.44 –

Turn−on delay time Tj = 125°C
VCE = 350 V, IC = 50 A
VGE = 15 V, −9 V, RG = 6 �

td(on) – 16 – ns

Rise time tr – 23 –

Turn−off delay time td(off) – 78 –

Fall time tf – 52 –

Turn on switching loss Eon – 0.78 – mJ

Turn off switching loss Eoff – 0.60 –

http://www.onsemi.com/
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ELECTRICAL CHARACTERISTICS (TJ = 25°C unless otherwise specified) (continued)

Parameter UnitMaxTypMinSymbolTest Condition

IGBT (T11, T12, T13, T14, T21, T22)

Input capacitance VCE = 20 V, VGE = 0 V, f = 1 MHz Cies – 3137 – pF

Output capacitance Coes – 146 –

Reverse transfer capacitance Cres – 17 –

Gate charge total VCE = 350 V, IC = 40 A, VGE = ±15 V Qg – 180 – nC

Thermal Resistance − chip−to−heatsink Thermal grease, Thickness = 2.1 Mil
±2%
� = 2.9 W/mK

RthJH – 1.32 – °C/W

Thermal Resistance − chip−to−case RthJC – 0.96 – °C/W

IGBT INVERSE DIODE (D12, D14, D21, D22)

Forward voltage IF = 50 A, Tj = 25°C
IF = 50 A, Tj = 175°C

VF –
–

2.25
1.7

2.7
–

V

Reverse Recovery Time

Tj = 25°C
VCE = 350 V, IC = 50 A
VGE = 15 V, −9 V, RG = 6 �

trr – 28 – ns

Reverse Recovery Current Qrr – 281 – nc

Peak Reverse Recovery Current Irrm – 18 – A

Peak Rate of Fall of Recovery Current Di/dtmax – 1.42 – A/�s

Reverse Recovery Energy Err – 33 – �J

Reverse Recovery Time

Tj = 125°C
VCE = 350 V, IC = 50 A
VGE = 15 V, −9 V, RG = 6 �

trr – 65 – ns

Reverse Recovery Current Qrr – 1094 – nc

Peak Reverse Recovery Current Irrm – 33 – A

Peak Rate of Fall of Recovery Current Di/dtmax – 1.32 – A/�s

Reverse Recovery Energy Err – 198 – �J

Thermal Resistance − chip−to−heatsink Thermal grease, Thickness = 2.1 Mil
±2% � = 2.9 W/mK

RthJH – 1.10 – °C/W

Thermal Resistance − chip−to−case RthJC – 0.79 – °C/W

DIODE (D20)

Forward voltage IF = 50 A, Tj = 25°C
IF = 50 A, Tj = 175°C

VF –
–

2.25
1.7

2.7
–

V

Reverse leakage current VCE = 650 V, VGE = 0 V Ir – – 300 �A

Thermal Resistance − chip−to−heatsink Thermal grease, Thickness = 2.1 Mil
±2%
� = 2.9 W/mK

RthJH – 1.10 – °C/W

Thermal Resistance − chip−to−case RthJC – 0.79 – °C/W

THERMISTOR CHARACTERISTICS

Nominal resistance T = 25°C R25 − 22 − k�

Nominal resistance T = 100°C R100 − 1486 − �

Deviation of R25 R/R −5 − 5 %

Power dissipation PD − 200 − mW

Power dissipation constant − 2 − mW/°C

B−value B (25/50), tol ±3% − − 3950 °C

B−value B (25/100), tol ±3% − − 3998 °C

NTC reference − − B

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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TYPICAL CHARACTERISTICS − IGBT (T11, T12, T13, T14, T21, T22)

Figure 3. Typical Output Characteristics Figure 4. Typical Output Characteristics

Figure 5. Typical Transfer Characteristics Figure 6. Diode Forward Characteristics
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TYPICAL CHARACTERISTICS − (T11, T12, T13, T14) IGBT COMMUTATES D21, D22 DIODE
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Figure 7. Typical Turn ON Loss vs. IC Figure 8. Typical Turn OFF Loss vs. IC
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TYPICAL CHARACTERISTICS − (T11, T12, T13, T14) IGBT COMMUTATES D21, D22 DIODE (CONTINUED)
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Figure 9. Typical Turn ON Loss vs. RG Figure 10. Typical Turn OFF Loss vs. RG

Figure 11. Typical Turn−Off Switching Time vs. IC Figure 12. Typical Turn−On Switching Time vs. IC

Figure 13. Typical Turn−Off Switching Time vs. Rg Figure 14. Typical Turn−On Switching Time vs. Rg
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TYPICAL CHARACTERISTICS − (T21, T22) IGBT COMMUTATES D20 DIODE

Figure 15. Typical Turn ON Loss vs. IC Figure 16. Typical Turn OFF Loss vs. IC

Figure 17. Typical Turn ON Loss vs. RG Figure 18. Typical Turn OFF Loss vs. RG

Figure 19. Typical Turn−Off Switching Time vs. IC Figure 20. Typical Turn−On Switching Time vs. IC
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TYPICAL CHARACTERISTICS − (T21, T22) IGBT COMMUTATES D20 DIODE (CONTINUED)

Figure 21. Typical Turn−Off Switching Time vs. Rg Figure 22. Typical Turn−On Switching Time vs. Rg
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TYPICAL CHARACTERISTICS − DIODE

Figure 23. Typical Reverse Recovery Energy Loss vs. IC Figure 24. Typical Reverse Recovery Energy Loss vs. RG

Figure 25. Typical Reverse Recovery Time vs. Rg Figure 26. Typical Reverse Recovery Charge vs. Rg
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TYPICAL CHARACTERISTICS − DIODE (CONTINUED)

Figure 27. Typical Reverse Recovery Peak Current vs. Rg Figure 28. Typical di/dt vs. Rg
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TYPICAL CHARACTERISTICS

Figure 29. RBSOA Reverse Safe Operating Area
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Figure 30. IGBT Gate Charge
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TYPICAL THERMAL CHARACTERISTICS

Figure 32. Transient Thermal Impedance – IGBT

Figure 33. Transient Thermal Impedance – Diode
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ORDERING INFORMATION

Device Package Type Status Shipping

NXH50M65L4Q1SG (Solder Pin) PIM27, 71x37.4
Q1PACK

In Development 21 Units / BTRAY

NXH50M65L4Q1PTG (Pressfit Pin) PIM27, 71x37.4
Q1PACK

In Development 21 Units / BTRAY
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