onsemi

Silicon Carbide (SiC)
Module - EliteSiC,

2 x 10 mohm SiC M1
MOSFET, 1200V, 2 x 100 A,
Vienna Module 900 V,

F2 Package

NXHO20U90MNF2PTG

The NXH020U90MNF?2 is a power module containing a Vienna
Rectifier module consisting of two 10 m€2, 900 V SiC MOSFETs, two
100 A, 1200 V SiC diodes and a thermistor in an F2 package.

Features

Neutral Point: 10 m€2, 900 V SiC MOSFETs
Boost Diodes: 100 A, 1200 V SiC Diodes
Thermistor

Pre-Applied TIM

Press—Fit Pins

These Devices are Pb—Free, Halide Free and are RoHS Compliant

Typical Applications

® Electric Vehicle Charging Stations
e Uninterruptible Power Supplies

® FEnergy Storage Systems
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Figure 1. NXHO20U90MNF2 Schematic Diagram
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NXH020U9OMNF2PTG = Specific Device Code
G = Pb-Free Package

AT = Assembly & Test Site Code

YYWW = Year and Work Week Code

PIN CONNECTIONS
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See Pin Function Description for pin names

ORDERING INFORMATION

See detailed ordering and shipping information on page 5 of
this data sheet.
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NXH020U90MNF2PTG/D
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PIN FUNCTION DESCRIPTION

NXHO020U90MNF2PTG

Pin Name Description
1 IN Phase Connection
2 IN Phase Connection
3 IN Phase Connection
4 IN Phase Connection
5 IN Phase Connection
6 IN Phase Connection
7 THA Thermistor Connection 1
8 TH2 Thermistor Connection 2
9 G1 M1 Gate
10 S12 Common Source M1 M2
11 G2 M2 Gate
12 DC+ DC Positive Bus connection
13 DC+ DC Positive Bus connection
14 DC+ DC Positive Bus connection
15 N connection
16 N N connection
17 N N connection
18 DC- DC Negative Bus connection
19 DC- DC Negative Bus connection
20 DC- DC Negative Bus connection

www.onsemi.com

2



http://www.onsemi.com/

MAXIMUM RATINGS

NXHO020U90MNF2PTG

Rating | Symbol | Value | Unit |
SiC MOSFET
Drain-Source Voltage Vpss 900 \Y
Gate-Source Voltage Vas +18/-8 \Y
Continuous Drain Current @ T, = 80°C (Ty = 175°C) Ip 149 A
Pulsed Drain Current (Ty = 175°C) Ippuise 447 A
Maximum Power Dissipation (T, = 175°C) Piot 352 w
Minimum Junction Temperature TumiN -40 °C
Maximum Junction Temperature Tamax 175 °C
SiC DIODE
Peak Repetitive Reverse Voltage VRRM 1200 \%
Continuous Forward Current @ T, = 80 °C (Ty = 175°C) Ir 118 A
Surge Forward Current, tp = 10 ms IFsm 354 A
Power Dissipation per Diode (Ty = 175°C, T, = 80°C) Piot 365 w
Minimum Operating Junction Temperature TymIN -40 °C
Maximum Operating Junction Temperature Tymax 175 °C
THERMAL PROPERTIES
Maximum Operating Junction Temperature under Switching Conditions TvJop 150 °C
Storage Temperature Range Tstg -40to 150 °C
TIM Layer Thickness TTim 160 + 20 um
INSULATION PROPERTIES
Isolation test voltage, t = 1 sec, 60 Hz Vis 4800 VRMS
Creepage distance 12.7 mm
CTI 600
Substrate Ceramic Material HPS
Substrate Ceramic Material Thickness 0.38 mm
Substrate Warpage (Note 2) w Max 0.18 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 an

d reliability may be affected.

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

Operating parameters.
2. Height difference between horizontal plane

ELECTRICAL CHARACTERISTICS
T, = 25 °C unless otherwise noted

and substrate bottom copper.

Parameter Test Conditions | Symbol | Min | Typ | Max | Unit |
SiC MOSFET CHARACTERISTICS (M1, M2)
Drain—-Source Breakdown Voltage Vgs =0V, Ip =200 uA V(BR)DSS 900 - - \%
Zero Gate Voltage Drain Current Vgs =0V, Vpg =900V Ipss - - 300 uA
Drain-Source On Resistance Vgs=15V,Ip =100 A, Ty = 25°C Rps(on) - 10.03 14 mQ
Vgs=15V,Ip=100 A, Ty = 125°C - 10.80 -
Vgs =15V, Ip =100 A, Ty = 150°C - 11.61 -
Gate-Source Threshold Voltage Vgs = Vps, Ip =40 mA VGs(TH) 1.8 2.74 4.3 \%
Gate Leakage Current Vgs=-5V/15V,Vpg=0V lgss —1 - 1 uA

www.onsemi.com
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NXHO020U90MNF2PTG

ELECTRICAL CHARACTERISTICS (continued)

T, = 25 °C unless otherwise noted

Parameter Test Conditions Symbol Min Typ Max Unit
Input Capacitance Vps =450V, Vgs=0V,f=1MHz Ciss - 7007 - pF
Reverse Transfer Capacitance CRss - 44 -
Output Capacitance Coss - 665 -
Total Gate Charge Vps=720V,Vgs=-5V/15YV, QaroTay - 546.4 - nC
Gate-Source Charge o =100A Qgs - 105.45 - nC
Gate-Drain Charge Qcp - 122.7 - nC
Turn-on Delay Time Ty=25°C td(on) - 43.2 - ns
— Vps = 450V, Ip =100 A
Rise Time Vas=-5V/15V,Rg=2Q tr - 19.8 -
Turn-off Delay Time ta(off) - 110 -
Fall Time t - 12.8 -
Turn-on Switching Loss per Pulse Eon - 0.75 - mJ
Turn-off Switching Loss per Pulse Eorr - 0.71 -
Turn-on Delay Time Ty=150°C td(on) - 41.6 - ns
— Vps = 450V, Ip =100 A
Rise Time Vas=-5V/15V,Rg=2Q tr - 18 -
Turn-off Delay Time ta(of) - 128 -
Fall Time 1 - 12.8 -
Turn-on Switching Loss per Pulse Eon - 0.63 - mdJ
Turn-off Switching Loss per Pulse Eorr - 0.77 -
Diode Forward Voltage Ip=100 A Vsp - 4.47 6 \%
Ip=100 A, Ty = 150°C - 3.92 -
Thermal Resistance — Chip-to-Case M1, M2 Rindc - 0.27 - °C/W
Thermal Resistance - Chip-to-Heatsink Thermal grease, RihgH - 0.49 - °C/W
Thickness = 2 Mil +2%,
A =28 W/mK
SiC DIODE CHARACTERISTICS (D1, D2)
Diode Reverse Leakage Current Vg =1200V IR - - 400 uA
Diode Forward Voltage IF=100 A, Ty =25°C VE - 1.54 2.30 \%
IF=100 A, Ty =125°C - 1.84 -
Ir=100 A, Ty = 150°C - 1.93 -
Reverse Recovery Time Ty=25°C ter - 19.5 - ns
Reverse Recovery Charge ¥22 Z _455 ?/\//'1|5? \7 ::quofg Q Qy - 439 - nC
Peak Reverse Recovery Current IRRM — 33.4 - A
Peak Rate of Fall of Recovery Current di/dt - 2803 - Alus
Reverse Recovery Time Ty =150°C ter - 20.5 - ns
Reverse Recovery Charge ¥22 - _455 ?/\//'1? \7 ::{(2305\2 o Qrr - 525 - nC
Peak Reverse Recovery Current IRRM - 40.1 - A
Peak Rate of Fall of Recovery Current di/dt - 4002 - Alus
Thermal Resistance — Chip—to—-Case D1, D2 RihJc - 0.26 - °C/W
Thermal Resistance — Chip-to—Heatsink Thermal grease, RithgH - 0.49 - °C/W

Thickness = 2 Mil +2%,
A=28W/mK

THERMISTOR CHARACTERISTICS

www.onsemi.com
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NXHO020U90MNF2PTG

ELECTRICAL CHARACTERISTICS (continued)

T, = 25 °C unless otherwise noted

Parameter Test Conditions Symbol Min Typ Max Unit
Nominal Resistance T=25°C Rosg - 5 - ke
T =100°C R100 - 457 - Q
Deviation of R25 AR/R -3 - 3 %
Power Dissipation Pp - 50 - mwW
Power Dissipation Constant - 5 - mW/K
B-value B(25/50), tolerance 3% - 3375 - K
B-value B(25/100), tolerance 3% — 3455 - 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

Orderable Part Number

Marking

Package

Shipping

NXHO020U9OMNF2PTG

NXHO020U9OMNF2PTG

F2-VIENNA: Case 180BZ
Press-fit Pins with pre-applied
thermal interface material (TIM)

(Pb-Free / Halide Free)

20 Units / Blister Tray
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NXHO020U90MNF2PTG

TYPICAL CHARACTERISTICS
SiC MOSFET (M1/M2)
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Figure 2. MOSFET Typical Output Characteristic
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Figure 3. MOSFET Typical Output Characteristic
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NXHO020U90MNF2PTG

TYPICAL CHARACTERISTICS
SiC DIODE (D1/D2)

CAPACITANCE (pF)
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TYPICAL CHARACTERISTICS
M1/M2 MOSFET SWITCHING CHARACTERISTICS
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NXHO020U90MNF2PTG

TYPICAL CHARACTERISTICS
M1/M2 MOSFET SWITCHING CHARACTERISTICS

200 | 500 | ‘
L | Vas =+15V, -5V - | Vves =+15v, -5V
180 | vos = a50v — 25°C L | VDs = 450V — 25°C
| Re=20 125°C L | 1p=100A 125°C
160 - -150°C |— 400 | — 15000
140 TSl =
r \ -—-—..__hq[a'r)
120 <= 300
D T et T
£ 100 ! a——— £
ME.l F % Taery | o™
g 80 £ 200 e
60 - - -
40 | 100 | -
20 1’ _ L
L — T T D S f
[ O B ——
o bv b b 0
0 50 100 150 200 250 0 2 4 6 8 10 12
Io, DRAIN CURRENT (A) R; , GATE RESISTOR (Q)
Figure 16. Typical Turn-Off Switching Tqog 1t vS. ID Figure 17. Typical Turn-Off Switching Tqot 1 VS. Rg

www.onsemi.com
9



http://www.onsemi.com/

NXHO020U90MNF2PTG

TYPICAL CHARACTERISTICS
M1/M2 MOSFET COMMUTATE D1/D2 DIODE
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TYPICAL CHARACTERISTICS
M1/M2 MOSFET COMMUTATE D1/D2 DIODE
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DUTY CYCLE PEAK RESPONSE [degC/W]

DUTY CYCLE PEAK RESPONSE [degC/W]

NXHO020U90MNF2PTG

TYPICAL CHARACTERISTICS
M1/M2 MOSFET COMMUTATE D1/D2 DIODE
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Figure 28. SiC MOSFET Junction-to-Case Transient Thermal Impedance
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Figure 29. SiC Diode Junction-to-Case Transient Thermal Impedance
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NOTES:

1. CONTROLLING DIMENSION: MILLIMETERS
2. PIN POSITION TOLERANCE IS + 0.4mm

MILLIMETERS
DIM MIN. NOM. MAX.
A 11.65 12.00 12.35
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b 1.15 1.20 1.25
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