onsemi

Silicon Carbide (SiC)
MOSFET - EliteSiC,

18 mohm, 1200 V, M3S,
TO-247-4L, Thin Leads
NTH4LNO22N120M3S

Features
® Typ. Rps(on) = 19 mQ @ Vgs =18 V
® Ultra Low Gate Charge (Qg(tor) = 137 nC)

High Speed Switching with Low Capacitance (Cygs = 146 pF)

[ ]
® 100% Avalanche Tested
[ ]

This Device is Halide Free and RoHS Compliant with Exemption 7a,

Pb-Free 2LI (on Second Level Interconnection)
Typical Applications
® Solar Inverters
® Electric Vehicle Charging Stations
e Uninterruptible Power Supplies (UPS)
® Energy Storage Systems
® Switch Mode Power Supplies (SMPS)

MAXIMUM RATINGS (T, = 25 °C unless otherwise noted)
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TO-247-4L, Thin Leads
CASE 340CW

G

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. The entire application environment impacts the thermal resistance values shown,
they are not constants and are only valid for the particular conditions noted.

. Single pulse, limited by max junction temperature.

2
3. The maximum current rating is based on typical Rpg(on) performance.
4

. EAS of 267 mJ is based on starting Ty =25 °C; L =1 mH, Iag = 23.1 A,

Vpp =100V, Vgs =18 V.
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Parameter Symbol | Value | Unit MARKING DIAGRAM
Drain-to-Source Voltage Vpss 1200 \%
Gate-to-Source Voltage Vas -10/ \Y O
+22

, , - 4LN022

80ntlnLtJ0’L\JlS tDra;n 5 Sstc.;;atdy Tc=25°C Ip 89 A 120M3S
urrent (Notes 1, 3) ate AYWWZZ
Power Dissipation Pp 348 w
(Note 1)
Continuous Drain Steady | T¢ =100 °C Ip 62 A
Current (Notes 1, 3) State 4LN022120M3S = Specific Device Code
Power Dissipation Pp 174 w A = Assembly Location
(Note 1) Y = Year
WW = Work Week
Pulsed Drain Current (Note 2) Tc=25°C Ipm 275 A ZZ = Lot Traceability
Operating Junction and Storage Temperature Ty, Tsig | -5510 °C
Range +175
ORDERING INFORMATION

Source Current (Body Diode) Is 72 A
Tc =25°C, Vgs = -3V (Note 1) Device Package Shipping
Single Pulse Drain-to-Source Avalanche Eas 267 mJ NTH4LNO22N120M3S | TO-247-4L, | 30 Units /
Energy (ILpk) = 23.1 A, L = 1 mH) (Note 4) Thin Leads Tube
Maximum Lead Temperature for Soldering T 270 °C
(1/25” from case for 10 s)

Publication Order Number:
NTH4LNO022N120M3S/D
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NTH4LNO022N120M3S

Table 1. THERMAL CHARACTERISTICS

Parameter Symbol Max Unit
Junction-to-Case - Steady State (Note 1) Reuc 0.43 °C/W
Junction-to-Ambient - Steady State (Note 1) RoJa 40
Table 2. RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Value Unit
Operation Values of Gate-to-Source Voltage VGsop —Si.é() \
+

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied.

the Recommended Operating Ranges limits may affect device reliability.

Table 3. ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified)

Extended exposure to stresses beyond

Parameter Symbol Test Condition | Min | Typ | Max | Unit
OFF-STATE CHARACTERISTICS
Drain-to-Source Breakdown Voltage V(8R)DSS Vgs=0V,Ip=1mA 1200 \%
Drain-to-Source Breakdown Voltage VeRr)pss/Ty Ip =1 mA, referenced to 25 °C 0.3 V/°C
Temperature Coefficient (Note 6)
Zero Gate Voltage Drain Current Ipss Vgs=0V,Vps=1200V, T; =25 °C 100 uA
Gate-to-Source Leakage Current lgss Vgs = +22/-10V,Vps =0V +1 uA
ON-STATE CHARACTERISTICS
Gate Threshold Voltage VGs(TH) Vgs = Vps, Ip =20 mA 2.04 25 4.4 \%
Drain-to-Source On Resistance Rbs(on) Vgs=18V,Ip=40A,Ty=25°C 19 30 mQ

Vgs=18V,Ip=40A,Ty=175°C 43
(Note 6)

Forward Transconductance dFs Vps =10V, Ip = 40 A (Note 6) 34 S
CHARGES, CAPACITANCES & GATE RESISTANCE
Input Capacitance Ciss 3175 pF
Output Capacitance Coss Vgs =0V, f=1MHz, Vpg =800 V 146
Reverse Transfer Capacitance Crss 14
Total Gate Charge Qa(om 140 nC
Gate-to-Source Charge Qgs Ves = _3/|L8=VA(\)/DAS =800V, 37
Gate-to-Drain Charge Qcp 31
Gate-Resistance Rg f=1MHz 1.5 Q
SWITCHING CHARACTERISTICS
Turn-On Delay Time taon) 18 ns
Rise Time t 24
Turn-Off Delay Time td(OFF) Vas = -3/18 V, Vg = 800V, 48
Fall Time t Ib=40A,Rg=45Q 13
Turn-On Switching Loss Eon Inductive load (Notes 5, 6) 490 ud
Turn-Off Switching Loss Eorr 221
Total Switching Loss Eiot 711

www.onsemi.com
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NTH4LNO022N120M3S

Table 3. ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise specified) (continued)
Parameter | Symbol | Test Condition | Min | Typ | Max | Unit |
SOURCE-DRAIN DIODE CHARACTERISTICS

Continuous Source-Drain Diode Isp 72 A

Forward Current (Note 1) Vas = -3V, T = 25 °C

Pulsed Source-Drain Diode Forward Ispm (Note 6) 275

Current (Note 2)

Forward Diode Voltage Vsp Vgs=-3V,Igp=40A,Ty=25°C 4.5 \

Reverse Recovery Time tRR 22 ns

Reverse Recovery Charge QRRr 138 nC

Reverse Recovery Energy Erec Vgs =-3/18V, Isp =40 A, 5 wJ
dlg/dt = 1000 A/us, Vpg = 800 V

Peak Reverse Recovery Current IRRM (Note 6) 13 A

Charge Time Ta 13 ns

Discharge Time T 9 ns

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.

5. Eon/EoFff result is with body diode

6. Defined by design, not subject to production test.

www.onsemi.com
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NTH4LNO022N120M3S

TYPICAL CHARACTERISTICS
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NTH4LNO022N120M3S

TYPICAL CHARACTERISTICS (continued)

goo|- Ra=45¢ Eto, ]
Ip=40A e
700 Vgs = 18/-3V //
Eon
600 - 7
500 e
400 /,
300 = Eqi
200 —
100
0
500 600 700 800 900 1000
Vop (V)
Figure 7. Switching Loss vs. Drain Voltage
500
Etot
400
Eon
300
Ip=20A
Vpp = 800 V
200 Rg=45Q
Vgs = 18/-3V
Eoﬁ
100
0
25 50 75 100 125 150 175
TEMPERATURE (°C)
Figure 9. Switching Loss vs. Temperature
18 T
Ip=40A
15
12 / Vpp = 800 V|
Vpp =400V
9 | .
. ) Vpp = 600 V
3 //
0 /
-3
0 20 40 60 80 100 120 140

Qq, GATE CHARGE (nC)

Figure 11. Gate-to-Source Voltage vs. Total

Charge

700

600

500

400

300

200

SWITCHING LOSS ()

100

300

100

10

Is, REVERSE DRAIN CURRENT (A)

10000

—_
o
o
o

100

CAPACITANCE (pF)

—
o

T
Ip=20A

— Vpp =800V
Vgg =18/-3V

"
o
/l

/

4 6

Rg, GATE RESISTANCE (Q)
Figure 8. Switching Loss vs. Gate Resistance

10

- Vgs=-3V

PV
<

Z
7
V4

A 4

/ /

H’/TJ=25°C -

/
IR/ V4

77
Ty=-

y i 4

55 °C

y 4
7
y A

y 4
y 4
y 4

V4

7
/

/

Vgp, BODY DIODE FORWARD VOLTAGE (V)

5 7

Figure 10. Diode Forward Voltage vs. Current

10 100

Vps, DRAIN-TO-SOURCE VOLTAGE (V)

800

Figure 12. Capacitance vs. Drain-to-Source

Voltage

www.onsemi.com

5


http://www.onsemi.com/

NTH4LNO022N120M3S

TYPICAL CHARACTERISTICS (continued)
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NTH4LNO22N120M3S

REVISION HISTORY

Revision Description of Changes Date
0 Initial document release. 7/22/2026
1 Changed RDS(on) Typ from 18 to 19 and updated Figure 11. 8/7/2026
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onsemi A CAGE DIMENSIONS

TO-247 4-LEAD, THIN LEADS
CASE 340CW
ISSUE A

A .
__—‘ A2 1 — _—/— @P1
f

DATE 16 SEP 2019

o )
@p—/ l
1

Trﬂ | 1 | L ||
H‘ ‘ —= Ffm T
- J b3 (3X) L L1
b4 |
1 v 4 4 1
‘ C— = —— .
02 (29— =] Hi=—b @) SCALE1.5:1
050 B A [Glo50M[B]AM)] SCALE1.5:1 MILLIMETERS
|$‘ ®| ‘ @ DM MIN NOM | MAX
— <_@ A 480 | 5.00 | 5.20
Al 210 | 240 | 2.70
2 1
E E A2 1.80 | 2.00 | 2.20
SCALE1.5:1 b 0.57 | 0.70 | 0.83
b2 1.07 | 1.20 | 1.33
NOTES: b3 | 1.20 | 1.40 | 1.60
A. NO INDUSTRY STANDARD APPLIES P o 28 2a
: . . 7
TO THIS PACKAGE. c | 050 060 | 070
B. DIMENSIONS ARE EXCLUSIVE OF D | 2234|2254 | 2274
BURRS,MOLD FLASH AND TIE BAR D1 16.00 | 16.30 | 16.50
EXTRUSIONS. D2 097 | 147 | 137
C. ALL DIMENSIONS ARE IN MILLIMETERS. S . 2'54 :
el 2.79
e2 5.08
E 15.40 | 15.60 | 15.80
E1 12.80 | 13.00 | 13.20
E2 480 | 5.00 | 5.20
L 18.12 | 18.42 | 18.72
L1 242 | 2.62 | 2.82
Dp 3.40 | 3.60 | 3.80
DP1 6.60 | 6.80 | 7.00
Q 597 | 6.17 | 6.37
S 597 | 6.17 | 6.37
Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER:| 98AON80893G Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
DESCRIPTION:| TO-247 4-LEAD, THIN LEADS PAGE 1 OF 1
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ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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