Onsem‘ DATA SI-_IEET
3-Level ANPC Inverter
Module

NXH270A120M3F5SHG

The NXH270A120M3F5SHG is a power module in F5BP
containing an A-type neutral point clamped three-level inverter. The

PIM-60 112.00x62.00x12.00
integrated field stop trench IGBTs and FRDs and SiC MOSFET CASE 180DN

provide lower conduction and switching losses, enabling designers to
achieve high efficiency, higher power and superior reliability.
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Figure 1. NXH270A120M3F5SHG Schematic Diagram
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NXH270A120M3F5SHG

MODULE CHARACTERISTICS

Operating Temperature under Switching Condition Tvyopr -40t0 175 °C
Storage Temperature Range Tstg -40to 125 °C
Isolation Test Voltage, t = 60 s, 50 Hz Vis 4000 VRMS
Stray Inductance Lsce 10 nH
Terminal Connection Torque (M5, Screw) M 3-5 Nm
Weight G 260 g
Creepage Distance (Terminal to Heatsink) 17.4 mm
Creepage Distance (Terminal to Terminal) 7.0 mm
Clearance Distance (Terminal to Heatsink) 15.6 mm
Clearance Distance (Terminal to Terminal) 6.0 mm
Comparative Tracking Index CTI >600

ABSOLUTE MAXIMUM RATINGS (T, = 25 °C unless otherwise noted)

Parameter | Symbol | Value | Unit |
SiC MOSFET (M2, M3)
Drain-Source Voltage Vpss 1200 \
Gate-Source Voltage Vas +22/-10 \%
Recommended Operating Gate-Source Voltage VGS_oP +18/-3~-5 \%
Continuous Drain Current @ T¢ = 80 °C, (Tyy = 175 °C) Ip 463 A
Pulsed Peak Drain Current @ T¢ = 80 °C (Tyy = 175 °C), Tpyse = 1 ms Ippuise 1200 A
Power Dissipation (Tyy = 175 °C, Tg = 80 °C) Ptot 826 w
Minimum Operating Junction Temperature TymIN -40 °C
Maximum Operating Junction Temperature Tymax 175 °C
OUTER and NEUTRAL POINT IGBTs (T1, T4, T5, T6)
Collector-Emitter Voltage VcEs 1200 \
Gate-Emitter Voltage VgE =20 \'%
Positive Transient Gate-emitter Voltage (Tpuise = 5 us, D < 0.10) 30
Continuous Collector Current @ Tg = 80 °C (Tyy = 175 °C) Ic 299 A
Pulsed Peak Collector Current @ T¢ = 80 °C (Tyy = 175 °C), Tpyise = 1 ms Icpuise 800 A
Power Dissipation (Tyy = 175 °C, Tg = 80 °C) Piot 742
Minimum Operating Junction Temperature TamIN -40 °C
Maximum Operating Junction Temperature Tymax 175 °C
OUTER and NEUTRAL POINT DIODES (D1, D4, D5, D6)
Peak Repetitive Reverse Voltage VRRM 1200 \
Continuous Forward Current @ Tg = 80 °C (Tyy = 175 °C) Ir 260 A
Repetitive Peak Forward Current (Tyy = 175 °C), Tpyise = 1 ms IFRM 800 A
Maximum Power Dissipation @ Tg = 80 °C (Tyy = 175 °C) Ptot 463 W
Minimum Operating Junction Temperature TimIN -40 °C
Maximum Operating Junction Temperature Tymax 175 °C

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.

1. Refer to ELECTRICAL CHARACTERISTICS, RECOMMENDED OPERATING RANGES and/or APPLICATION INFORMATION for Safe
Operating parameters.

2. For optimum lifetime and reliability, onsemi recommends continuous Vg (Half DC link voltage) operating conditions do not exceed 80%
of the maximum ratings.
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NXH270A120M3F5SHG

ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted)

Parameter | Test Conditions | symbol | min | Typ | max | unit |
SIC MOSFET (M2, M3)
Zero Gate Voltage Drain Current Vgs =0V, Vpsg=1200 V Ibss - - 1 mA
Drain-Source On Resistance Vgs =18V, Ip=450A, Tyy=25°C Rps(on) - 1.8 2.35 mQ
Vgs =18V, Ip =450 A, Tyy = 150 °C - 3.5 -
Vgs =18V, Ip =450 A, Tyy=175°C - 3.9 -
Gate-Source Threshold Voltage Vgs = Vps, Ip =198 mA, Tyy =25 °C VGs(TH) 2.2 3.0 45 \
(tested after Iggs @ = +22 V)
Vgs = Vps, Ip =198 mA, Tyy =175 °C - 23 -
(tested after Iggs @ = +22 V)
Gate Leakage Current Vgs=22V,Vps=0V lgss - - 1 uA
Vgs=-10V,Vpg=0V -1 - -
Internal Gate Resistor F=1MHz RGINT - 1.5 - Q
Turn-on Delay Time Ty=25°C td(on) - 118.02 - ns
Rise Time Vps =800V, Ip =300 A ty - 77.26 -
Vgs=-5Vto+18V,Rg=4Q
Turn-off Delay Time td(off) - 328.55 -
Fall Time t - 38.25 -
Turn-on Switching Loss per Pulse Eon - 6.13 - mdJ
Turn off Switching Loss per Pulse EoFr - 10.24 -
Turn-on Delay Time Ty=150°C td(on) - 110.48 - ns
Rise Time Vs =800V, Ip =300 A t - 73.8 -
Vgs=-5Vto+18V,Rg=4Q
Turn-off Delay Time td(off) - 380.85 -
Fall Time t - 39.05 -
Turn-on Switching Loss per Pulse Eon - 6.24 - mJ
Turn off Switching Loss per Pulse EoFr - 10.33 -
Total Gate Charge Vbs =800V, Vgs=-10/18V,Ip =225 A [ QgroTaL) 1512 nC
Gate-Source Charge Qs 272
Gate-Drain Charge Qcp 336
Input Capacitance Vps=800V,Vgs=0V,f=1MHz Ciss - 37647.4 - pF
Output Capacitance Coss - 1705.48 -
Reverse Transfer Capacitance CRss - 35.58 -
Diode Forward Voltage Vgs=-5V,Ip=300A,T;=25°C Vsp 3.5 4.44 5.5 \
Ves=-5V,Ip=300A, T;=150 °C - 4.06 -
Thermal Resistance — Thermal grease, Thickness < 100 um RihoH 0.159 °C/W
Chip-to-heatsink Thermal conductivity= 3.3 W/mK
Thermal Resistance - Chip-to-case RihJc 0.115 °C/W
OUTER and NEUTRAL POINT IGBTs (T1, T4, T5, T6)
Collector-Emitter Cutoff Current Vge=0V, Vge = 1200V IcES - - 1 mA
Collector-Emitter Saturation Voltage Vge=15V,Ic=270A,Ty=25°C VCE(sat) - 1.50 2.0 \
Vge=15V,Ic=270A, Ty=175°C - 1.75 -
Gate-Emitter Threshold Voltage Vge = VcE Ic =270 mA VGE(TH) 5.0 6.0 7.0 \Y
Gate Leakage Current Vge=+20V,Vge=0V lges - - 300 nA
Internal Gate Resistor F=1MHz RaInT - 4.25 - Q

www.onsemi.com
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NXH270A120M3F5SHG

ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted) (continued)

Parameter | Test Conditions | Symbol | Min | Typ | Max | Unit |

OUTER and NEUTRAL POINT IGBTs (T1, T4, T5, T6)

Turn-off Safe Operating Area Ve =800V, Vece< 1200V at Chip Level, - - 540 A
Tyy<175°C

Total Gate Charge Vce =800V, Vge=-15/15V,Ic =135 A | QgroTaL) - 1904 - nC

Gate-Emitter Charge Qge - 256 -

Gate-Collector Charge Qgc - 408 -

Input Capacitance Vce=20V. Vge=0V.f=100 kHz Cies - 35151.5 - pF

Output Capacitance CoEs - 1420.23 -

Reverse Transfer Capacitance CREs - 188.56 -

Thermal Resistance - Thermal grease, Thickness < 100 um RthJH - 0.196 - °C/W

Chip-to-heatsink Thermal conductivity = 3.3 W/mK

Thermal Resistance - Chip-to-case Rihsc - 0.128 - °C/W

OUTER and NEUTRAL POINT DIODEs (D1, D4, D5, D6)

Diode Forward Voltage IF=340A, Tyy=25°C Vg - 2.03 23 \%
le=340 A Tyy=175°C - 2.09 -

Surge Forward Current tp =10 ms, Tyy =150 °C IFsm - - 1000 A

12t tp =10 ms, Tyy = 150 °C 12t - - 5000 A2s

Thermal Resistance - Thermal grease, Thickness < 100 um RihgH - 0.287 - °C/W

Chip-to-heatsink Thermal conductivity= 3.3 W/mK

Thermal Resistance — Chip-to-case Rihdc - 0.205 - °C/W

THERMISTOR CHARACTERISTICS

Nominal Resistance T=25°C R25 - 5 - k

Nominal Resistance T=100°C R100 - 492.2 -

Deviation of R25 R/R -1 - 1 %

Power Dissipation Pp - 5 - mwW

Power Dissipation Constant - 1.3 - mW/K

B-value B(25/85), tolerance 1% - 3430 - K

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.

ORDERING INFORMATION

Device Marking Package Shipping

NXH270A120M3F5SHG NXH270A120M3F5SHG F5 — PIM-60 112x62 8 Units / Blister Tray
(Pb-Free / Halide Free)

www.onsemi.com
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NXH270A120M3F5SHG

TYPICAL CHARACTERISTICS - T1, T4, T5, T6 (OUTER AND NEUTRAL POINT IGBTSs)
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NXH270A120M3F5SHG

TYPICAL CHARACTERISTICS - T1, T4, T5, T6 (OUTER AND NEUTRAL POINT IGBTS)
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NXH270A120M3F5SHG

TYPICAL CHARACTERISTIC - M2, M3 (SIC MOSFET)
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NXH270A120M3F5SHG

TYPICAL CHARACTERISTIC - M2, M3 (SIC MOSFET)
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NXH270A120M3F5SHG

TYPICAL CHARACTERISTIC - M2, M3 (SIC MOSFET)
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NXH270A120M3F5SHG

TYPICAL CHARACTERISTIC - M2, M3 (SIC MOSFET)
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NXH270A120M3F5SHG

TYPICAL CHARACTERISTIC - D1, D4, D5, D6 (OUTER AND NEUTRAL POINT DIODES)
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REVISION HISTORY

NXH270A120M3F5SHG

Revision

Description of Changes

Date
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Initial document release.
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onsemi A CAGE DIMENSIONS

PIM-60 112.00x62.00x12.00
CASE 180DN
ISSUE O
DATE 06 NOV 2025

NOTES:

1. Dimensioning and tolerancing conform to ASME Y14.5
2. All dimensions are in millimeters.
. Pin-grid is 3.2mm.

3

4. Package marking is located on the side opposite the package orientation feature.
5. The pins are gold-plated solder pin.
6

. Pin Position tolerance is +.04mm
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onsemi and ONSEMI are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.
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14 288 32 36 56.16 32 58 192 288
15 32 0 37 5296 256 59 5936 32
GENERIC 16 32 32 38 5296 224 60 5936 288
MARKING DIAGRAM* 17 16 288 39 40.16 32
— — 18 16 32 40 40.16 0
19 16 448 41 4336 32
) 9,0.0.9.9.0.0,:9.0.0.9.9.0,.9,.9.0.0.9.0.9,.0.4 ] 20 16 18 P 4336 0
ATYYWW ] 21 0 8 43 4656 32
22 32 48 44 46.56 0
FRONTSIDE MARKING
! L
2D
CODEH

BACKSIDE MARKING

XXXXX = Specific Device Code
AT = Assembly & Test Site Code

*This information is generic. Please refer to device data
sheet for actual part marking. Pb-Free indicator, “G” or

microdot “=”, may or may not be present. Some products
YYWW = Year and Work Week Code may not follow the Generic Marking.
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