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Silicin Carbide Power MOSFET Rosony ~ 29MQ
N-Channel Enhancement Mode

Features Package

* Benchmark gate threshold voltage S
+ High blocking voltage with low on-resistance

* High-speed switching with low capacitances

» Very low switching losses i

Gate

» Halogen free, RoHS compliant (Pind)

Driver Power
Source Source
(Pin 3) (Pin 2)
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Benefits

* Reduce switching losses and minimize gate ringing
* Higher system efficiency

* Reduce cooling requirements

* Increase power density

* Increase system switching frequency

Applications

Part Number Package Marking

e Solar inverters
« EV motor drive NF3M25120K TO 247-4 NF3M25120K

* High voltage DC/DC converters
» Switched mode power supplies

Maximum Ratings (T.=25°C unless otherwise specified)

Symbol Parameter Value Unit Test Conditions Note
Viosmax Drain-Source Voltage 1200 V[ Vg =0V, [;=100pA
Vasmax Gate-Source Voltage(dynamic) -8/+19 \Y Absolute maximum values
VGSop Gate-Source Voltage(static) -4/+15 Vv Recommended operational values
79 A |Vgg=15V, Tg=25°C
I Continuous Drain Current Fig.9
66 A [Vgg=15V, T=100°C
Ibpuise) Pulsed Drain Current 182 A |Pulse width t, limites by T, Fig.22
Py Power Dissipation 250 W | T.=25°C, T=175°C Fig.20
T, T Operating Junction and Storage T t S5t °C
3 Tsg perating Junction and Storage Temperature | ¢
T Solder Temperature 325 °C
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Electrical Characteristics (T.=25°C unless otherwise specified)

Parameter

Typ

Max

CUWBG

PV

Test Conditions

Vigrypss | Drain-Source Breakdown Voltage 1200 V. | Vgg=0V, I5=100 pA
v 1.5 2.5 3.5 \Y Vps = Vger Ip = 10 mA
GS(th) | Gate Threshold Voltage Fig.11
1.8 \Y Vs = Vg I = 10 mA, T, = 175°C
Inss Zero Gate Voltage Drain Current 100 MA | Vpg=1200V, Ve =0V
lgss Gate-Source Leakage Current 200 NA  |Vge=18V, V=0V
R 25 Vgs =15V, I, =60 A
DS(en | Drain-Source On-State Resistance mQ Fig.4,5,6
30 Vgs =15V, I, =60 A, T, = 175°C
36 Vps= 20V, I5g= 60 A
s Transconductance S Fig.7
38 Vps= 20V, Ipg= 60 A, T, = 175°C
Cis Input Capacitance 4160
c £ [Ves =0V, Vs = 1000V Fig.17,18
i 4
oss Output Capacitance 340 p f = 100KHz
CrSS Reverse Transfer Capacitance 23 Vac =25 mV
Es |Cos Stored Energy 292 pd Fig.16
EON Turn-On Switching Energy (Body Diode FWD) Vps = 800V, Vg = -4 VI+15 V,
mJ 115 =50 ARG, =250, Fig.25
Eoee | Turn Off Switching Energy (Body Diode FWD) L=99 pH, T;=175°C
td(on) Turn-On Delay Time
t Rise Time \énn = 205(3) V,Vgs =-4 V15V Fig.27
ns sy '
_ I, = 60 A, L= 157
td(off) Turn-Off Delay Time Inductive Load
Timing relative to VDS
t Fall Time Per IEC60747-8-4 pg 83
f
RG(int) Internal Gate Resistance 4.5 Q f=100kHz, V,; = 25 mV
QgS Gate to Source Charge 250
Vps = 800V, Vg = -4 V15 V
q Gate to Drain Charge 254 nC |lp=60A .
i Per IEC60747-8-4 pg 21 Fig.12
Qg Total Gate Charge 423
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Reverse Diode Characteristics (T =25°C unless otherwise specified)

Parameter i Max Test Conditions
v 5.6 V| Vg=-4V,Igp=25A,T,=25°C Fig.8,9,
SD . 10
Diode Forward Voltage
5.2 V| Vge=-4V,lgp=25AT,=175°C
|S Continuous Diode Forward Current 91 A Vgg=-4V,T=25°C
s puise | Diode pulse Current 182 A |Vgs=-4V, Pulse width t, limited by T,
Voe =-4V, I, =40 AT, = 25°C,
t, Reverse Recover time 32.8 ns V§S= soov. > J
Voo =-4V, I, =40 A, T, =25°C,
Q, Reverse Recovery Charge 122 nC V§S= soov . 0 J
Vo =-4V, I, =40 A, T, =25°C,
(. Peak Reverse Recovery Current 6.8 A V§S= soov . 0 !

Thermal Characteristics

Parameter i Max Test Conditions

ReJC Thermal Resistance from Junction to Case 0.6

°C/IW

Rgia Thermal Resistance From Junction to Ambient
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Typical Performance
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Figure 1. Output Characteristics TJ = -40 °C

Figure 2. Output Characteristics TJ = 25 °C
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Figure 3. Output Characteristics TJ = 175 °C

Figure 4. Normalized On-Resistance vs. Temperature
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V=BV [
tp<200us
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Figure 5. On-Resistance vs. Drain Current

For Various Temperatures

Figure 6. On-Resistance vs. Temperature
For Various Gate Voltage
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Figure 12. Gate Charge Characteristics

Typical Performance
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Vgs,Gate to Source Voltage(V)

Figure 7. Transfer Characteristic for

Various Junction Temperatures

Vps,Drain to Source Voltage(V)

Figure 9. Body Diode Characteristic at 25 °C
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Figure 11. Threshold Voltage vs. Temperature
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Typical Performance

Ipg,Drain to Source Current(A)
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Figure 13. 3rd Quadrant Characteristic at -40 °C

Figure 14. 3rd Quadrant Characteristic at 25 °C
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Figure 15. 3rd Quadrant Characteristic at 175 °C

Figure 16. Output Capacitor Stored Energy
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Figure 17. Capacitances vs. Drain-Source
Voltage (0 - 200V)

Figure 18. Capacitances vs. Drain-Source
Voltage (0 - 1200V)
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Typical Performance
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Figure 19. Continuous Drain Current Derating vs. Figure 20. Maximum Power Dissipation Derating vs.
Case Temperature Case Temperature
1 1000
operate in This Area
is Limited by Rpgon
‘.g—' 0.1 —~ 100 0.01ms
S NI
5 = 0.1ms
2 2 1
é 5 10ms N
g oo h 10 N
= g
£ A
3 A
= - Duty Factor,D=t1/t2 :
Peak T=Pdm x Z; +T,
1E-4 0.1
1E-6 1E-5 1E-4 0.001 0.01 0.1 1 1 10 100 1000 10000
Rectangular Pulse Duration(sec) Vpg,Drain to Source Voltage
Figure 21. Transient Thermal Impedance ) )
(Junction - Case) Figure 22. Safe Operating Area
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Figure 23. Clamped Inductive Switching Energy vs.
Drain Current (VDD = 600V)

Figure 24. Clamped Inductive Switching Energy vs.
Drain Current (VDD = 800V)
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Typical Performance
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Figure 26. Clamped Inductive Switching Energy vs.
Figure 25. Clamped Inductive Switching Energy vs. Rg g 9 Tempr:erature 9 9
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Figure 27. Switching Times vs. Ry,

Test Circuit Schematic

Figure 28.

Switching Times Definition

TEST HEAD AND
REACTANCE .

GATE DRIVER

BL IS THE RESISTIVE LDAD.

RGS INCLUDES INSTRUMENTATIDN
LOADING .

CGST, LDST. AND CDST INCLUDE
CIRCUT DESTRIBUTED

SERIES GATE
RESISTANCE

\

T~ CGST

Stray Capacitance

HIGH

RL

LDST

SWITCH

Stray Inductance

SPEED
o

CDST
Stray
Capacitance
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Package Dimensions
Package TO-247-4

MILLIMETERS
r@ | SYMBOL |— = o
AR E1lf :
f ‘ —AZ E4f A 483 5.21
I ’ T ‘4}*- - ¢ — ﬁ& Al 229 254
Ll L R A2 1.91 216
| ' N ;/’ f"'\‘\\. i b 1.07 128
ST . \ d}/_; © b 107 133
() e o b1 239 204
o, > b2 239 284
|| = 97.18 b3 1.07 1,60
N = b 1.07 150
I —— b5 239 289
- it N Ll I b6 239 264
ATy | I\ | -, i Wl Hp c 055 065
I I \ POLISHY ™ C 0.55 0.68
5 ¢ !‘:! ! R D 23.30 2360
) | t‘ | | D1 16.25 1765
il D2 095 125
E 1575 16.13
Il ! ! ! vyM ol E1 13.10 14.15
’ t :HM.H ) E2 368 510
= c ' 3x b3 E3 1.00 1.90
E4 12.38 1343
e 254 BSC
b'.b2,b4,b5 el 5.08 BSC
BASE METAL N 4
J L 1731 17.82
PR N L1 397 437
1 + L2 235 265
aP 351 3.65
I"L;’ATI\C// b,b1,b3,b5 Q 549 6.00
s 6.04 6.30
SECTION "F-F", "G-G" AND "H-H" .
SCALE: NONE i 17.5" REF.
w 3.5 ° REF.
X 4° REF.

NOTE :

1. ALL METAL SURFACES: TIN PLATED,EXCEPT AREA OF CUT

2. DIMENSIONING & TOLERANCEING CONFIRM TO ASME Y14.5M-1994.
3. ALL DIMENSIONS ARE IN MILLIMETERS.

ANGLES ARE IN DEGREES.

2023-07-25 Rev 1.0



Notes
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Related Links
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