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Silicon Carbide (SiC)
MOSFET - EliteSiC,
32 mohm, 650 V, M3S, TOLL

NTBLO32NO65M3S

Features

¢ Typical Rpg(on)=32mQ2 @ Vgs =18 V

* Ultra Low Gate Charge (Qgtot) = 55 nC)

® High Speed Switching with Low Capacitance (Coss = 113 pF)
®* 100% Avalanche Tested

® This Device is Halide Free and RoHS Compliant with Exemption 7a,
Pb-Free 2LI (on second level interconnection)

Applications

® SMPS (Switching Mode Power Supplies)
¢ Solar Inverters

¢ UPS (Uninterruptable Power Supplies)

® Energy Storage

® EV Charging Infrastructure
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A = Assembly Location

Y = Year

wWw = Work Week

Y4 = Assembly Lot Code
BL032N065M3S = Specific Device Code
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NTBLO32N065M3S

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

Parameter Symbol Value Unit
Drain-to-Source Voltage Vpss 650 \%
Gate-to-Source Static Voltage Vas -10/+22.6 \Y,
Gate-to-Source Transient Voltage tp < 0.5 ps, Duty Cycle < 1% Vas -11/+25 \Y
Continuous Drain Current Tc=25°C Ib 55 A
Power Dissipation Pp 227 W
Continuous Drain Current Tc=100°C Ib 39 A
Power Dissipation Pp 113 w
Pulsed Drain Current (Note 1) Tc=25°C, tp =100 us Ibm 192 A
Continuous Source-Drain Current (Body Tc=25°C,Vgs=-3V Is 33 A
Diode) Tc=100°C, Vgs =-3V 19
Pulsed Source-Drain Current (Body Tc=25°C,Vgs=-3V, ;=100 us Ism 173 A
Diode) (Note 1)
Single Pulse Avalanche Energy (I pk = 16.7 A, L = 1 mH) (Note 2) Eas 139 mdJ
Operating Junction and Storage Temperature Range Ty, Tstg -551t0 +175 °C
Lead Temperature for Soldering Purposes (1/8" from Case for 10 s) T 260 °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. Repetitive rating, limited by max junction temperature.

2. Epsof 139 md is based on starting Ty =25°C,L=1mH, Ias =16.7 A, Vpp =100 V, Vgg = 18 V.

THERMAL CHARACTERISTICS

Parameter Symbol Value Unit
Thermal Resistance, Junction-to-Case (Note 3) Royc 0.66 °C/W
Thermal Resistance, Junction-to-Ambient (Note 3) Roga 43 °C/wW

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

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit

Operation Values of Gate-to-Source Voltage VGsop -5...-3/+18 Y,

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
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NTBLO32N065M3S

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

Parameter | symbol | Test Conditions | min | o | Max | unit |
OFF CHARACTERISTICS
Drain-to-Source Breakdown Voltage V(BR)DSS Vgs=0V,Ip=1mA 650 \%
Drain-to-Source Breakdown Voltage AV (gR)pss/ Ip =1 mA, Referenced to 25 °C 90 mV/°C
Temperature Coefficient ATy
Zero Gate Voltage Drain Current Ibss Vps =650V, Ty=25°C 10 uA
Vps = 650 V, T; = 175 °C (Note 5) 500 uA
Gate-to-Source Leakage Current lass Vgs=-10V,Vps=0V -1 uA
Vgs = +22.6 V, Vpg=0V 1
ON CHARACTERISTICS
Drain-to-Source On Resistance Rps(on) Vgs=18V,Ip=15AT;=25°C 32 44 mQ
Vgs=18V,Ip=15A,Ty=175°C 47
(Note 5)
Vgs=15V,Ip=15A,T;=25°C 41
Vgs=15V,Ip=15A,Ty=175°C 52
(Note 5)
Gate Threshold Voltage VGs(mH) Vgs=Vps, Ip=7.5mA 2.0 2.9 4.0
Forward Transconductance dFs Vps=10V,Ip=15A 9.9 S
CHARGES, CAPACITANCES & GATE RESISTANCE
Input Capacitance Ciss Vgs=0V,f=1MHz, 1396 pF
Output Capacitance Coss Vos =400V (Note 5) 113
Reverse Transfer Capacitance Crss 8.9
Total Gate Charge Qg(rom Vgs = -3/18 V, Vpp = 400 V, 55 nC
Gate-to-Source Charge Qas o =154 (Note 5) 15
Gate-to-Drain Charge Qgp 14
Gate-Resistance Rg f=1MHz 5.0 Q
SWITCHING CHARACTERISTICS
Turn-On Delay Time t4oN) Vgs =-3/18V, Vpp =400V, 8.8 ns
- Ib=15A,Rg=4.7 Q,
Turn-Off Delay Time ta(oFF) T, = 25 °C (Notes 4, 5) 31
Rise Time tr 12
Fall Time 1 9
Turn-On Switching Loss Eon 33 ud
Turn-Off Switching Loss Eorr 16
Total Switching Loss EtoTt 49
Turn-On Delay Time ta(oN) Vgs =-3/18V, Vpp =400V, 7.8 ns
, Ip=15A,Rg=47Q,
Turn-Off Delay Time ta(oFF) T, =175 °C (Notes 4, 5) 37
Rise Time tr 12
Fall Time 1 11
Turn-On Switching Loss Eon 31 ud
Turn-Off Switching Loss Eorr 25
Total Switching Loss EtoT 56
SOURCE-TO-DRAIN DIODE CHARACTERISTICS
Forward Diode Voltage Vsp Vgs=-3V,Igp=15A,T;=25°C 4.5 6.0 \Y
Vgs=-3V,Isp=15A,T;=175°C 4.2
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NTBLO32N065M3S

ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise stated) (continued)
Parameter | Symbol | Test Conditions | Min | Typ | Max | Unit |
SOURCE-TO-DRAIN DIODE CHARACTERISTICS

Reverse Recovery Time tRR Vgs=-3V,Ig=15A, 15.5 ns
- dl/dt = 1000 A/us, Vps = 400 V

Charge Time ta (Note 5) 8.9

Discharge Time tp 6.6

Reverse Recovery Charge QRrr 72 nC

Reverse Recovery Energy Erec 4.6 ud

Peak Reverse Recovery Current IRRM 9.3 A

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.

4. EON/EOFF result is with body diode.

5. Defined by design, not subject to production test.
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS

10000 —— 25 ‘
EV-e=0V
ETG=82_58’ Ves= 0V /
i T;=25C
f=1MHz = f= IMHZ /
—— 2 20
1000 = >
g = 5
Py N iy (@ /
3 4 ] i [
g ~ 3
5 100 \ S
t 7
§ { @ 10 /
- N (@] /
o \\.__ Ll
10 4 /
5
H Ciss — d
H goss e
1 RSS 0
0.1 1 _ 10 100 0 100 200 300 400 500 600 700
Vps, Drain to Source Voltage (V) VDs, Drain to Source Voltage (V)
Figure 7. Capacitance Characteristics Figure 8. Stored Energy vs. Drain-to-Source
Voltage
18 I / -12 -10 -8 -6 -4 -2 0
w 0
Ip = 15A // T=25°C  tp<20us
S 15 27 | /// - // -20
9 // - = Vas=-5V / / -40
v Z == A/ VA
> < L — Vgs=0V 7 -60
Z A==V, /
3 /W g - — Ves=+18V 1/ -80
K o /
Q e -100
2 ° / 400V g / / [ / //
© - [a] -12
8 / — 560V 5 777 // 120
O] 4
g /// //
0 // -160
-180
. N/ /
0 10 20 30 40 50 60 / 200
Qg, Gate Charge (nC) Vps, Drain to Source Voltage (V)
Figure 9. Gate Charge Characteristics Figure 10. Reverse Conduction
Characteristics
-12 -10 -8 -6 -4 -2 0 1000 ——Frrr—
I * e 0 F SINGLE PULSE
= 17‘? c tp‘<20us A// 20 [ T,=Max rated
‘ ‘ //// ~Reyc = 0.66°C/W P~ o
[~ — Vgg=-5V 7 -40 g 100 - Te=28°C A ~ - P
— — Vgs=-3V / E N
< — Vgs=0v / / -60 & a : i N
€ — Vgs=+15V / oc N
@ |7 — Vgs=+18V 74 -80 % 10 // § \\ N
=1 &) N N
o / -100 =z 2 ‘\\
£ =z —— pulse duration =DC N
S < !
a / -120 is — pulse duration =1ms AN
. // / a 7 — pullse duration =100us NI
o f ~140 o 1 —— pulse duration =10us N
/// / — pulse duration =1us
— Rdson
y -160 — BV boundar
/// / — pulse boundary
~180 0.1 MR
/// _200 0.1 1 10 100 1000
Vps, Drain to Source Voltage (V) Vbs, DRAIN-TO-SOURCE VOLTAGE (V)
Figure 11. Reverse Conduction Characteristics Figure 12. Safe Operating Area
www.onsemi.com ) Share Feedback

6 Your Opinion Matters


http://www.onsemi.com/
https://cx.onsemi.com/jfe/form/SV_2co9s03RTjSwGHQ?tdid=NTBL032N065M3S-D&tdt=DATASHEET&palcodes=S3&pal3codes=S3C&page=6

Switching Loss [uJ]

100
\\ = 25C curve
\ ==150C curve
N
\\
ANBN
NI
AN N
NN
N\
\i\
N
\\

1 \\\\
0.001 0.010 0.100 1.000

60

50

40

30

20

| A Avalanche Current (A)
o

NTBLO32N065M3S

TYPICAL CHARACTERISTICS
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Figure 13. Avalanche Current vs. Pulse Time
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TYPICAL CHARACTERISTICS
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DEVICE ORDERING INFORMATION

Device Package Shipping’

NTBL032N065M3S H-PSOF8L 2000/ Tape & Reel

Tt For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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REVISION HISTORY

Revision Description of Changes Date

4 Updated static and dynamic gate source voltage ratings in maximum ratings table. 6/15/2026

This document has undergone updates prior to the inclusion of this revision history table. The changes tracked here only reflect updates made
on the noted approval dates.
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