Silicon Carbide MOSFET Datasheet

IXFN55N120SK
1200V, 32 mQ, 54 A SiC Power MOSFET

R\ E72873
Features & Benefits:
® Latest Generation SiC MOSFET with Low Ryg
m |deal for High Frequency Switching Applications
m Compatible with 15V Gate Drive Voltage
® Real Kelvin Source Connection
Applications:
® Solar Inverters m UPS
= DC/DC Converters m Battery Chargers
® Motor Drives ® |nduction Heating
= Switch Mode Power Supplies
Package:

® |solation Voltage: 2500V AC ~ m Baseplate with Aluminum
m RoHS Compliant Nitride Isolation
® Epoxy Meets UL 94V-0
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G(2) Ip2s 54 A
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S j [ KS(1) KS(1) Voss 1200 v

L O L RDSlon)typ 32 maQ
N - S(4)

D: Drain; G: Gate; S: Source; KS: Kelvin Source; Backside: Isolated
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IXFN55N120SK Silicon Carbide MOSFET Datasheet

MOSFET
Value
Symbol Characteristic Conditions Unit
Min. | Typ. | Max.
BVpss Drain-Source Breakdown Voltage Ves =0V, I5=19 pA T, =25 °C 1200 - - \Y
Continuous -4 - 15 \Y
Vs Gate-Source Voltage : Ty =25°C
Transient -8 - 19 \Y
Io05 Te=25°C - - 54
Ioso Continuous Drain Current Vgs =15V T.=80°C - - 43 A
I5100 Tc=100°C - - 38
. . , Ty =25°C - 32 42
Rosion Static Drain-Source on Resistance b =40A Vg =15V mQ
Ty, =150°C - 53 -
v Gate Threshold Vol lp =12 mA, Vgg =V Ty=207C | 18 | 25 | 36 |
ate Threshold Voltage =12 mA Vg =
as(th) D as = Vbs T, = 160 °C ~ 21 ~
Ioss Drain-Source Leakage Current Vps = 1200V, Vg = 0V T,y =25°C - 1 20 PA
lass Gate-Source Leakage Current Vpg =0V, Vg =15V T,y =25°C - - 250 | nA
Raino Internal Gate Resistance f=1MHz V,. =25mV, ESR of C - 1.7 - Q
Tusop Virtual Junction Temperature - -40 - 150 °C
Ty max Maximum Virtual Junction Temperature - - - 175 °C
Ciss Input Capacitance - 3360 - pF
. Vpg = 1000V, Vg =0V, ko
Coss Output Capacitance £ 100 kb T,y =25°C 130 pF
Crss Reverse Transfer Capacitance - 8 - pF
Og Total Gate Charge - 107 - nC
Vps =800V, I, =40 A, ok
Qg Gate-Source Charge Vo= -4/15V T,y =25°C 37 nC
Qg Gate-Drain Charge - 33 - nC
' Ty, =25°C - 24 -
taion Turn-on Delay Time ns
Ty, =150°C - 22 -
o Ty, =25°C - 23 -
t, Current Rise Time ns
Ty, = 150°C - 27 -
' Ty, =25°C - 41 -
tetoft Turn-off Delay Time ns
Inductive Switching Ty, =150 °C - 46 -
Vps =800V, Vgg=-4/15YV, Ty, =25°C - 11 -
t Current Fall Time bs o8 VJ ns
lp=40A Rs=50Q, Ty, =150°C - 16 -
Free Wheeling Diode: Body Diode Ty =25°C - 562 -
E., Turn-on Energy per Pulse ud
Ty, =150°C - 813 -
E Turn-off E Pul Tw=207C| - | 102 | - J
urn-off Energy per Pulse u
of T, =150°C| - 166 -
Ty=25°C - 110 -
Ee Reverse Recovery Losses at Turn-off uJ
Ty, =150°C - 372 -
Thermal Characteristics
Value
Symbol Characteristic Conditions Unit
Min. | Typ. | Max.
Rin, uc Thermal Resistance, Junction-to-Case T, =125°C - - 0.71 | K/W
Rin, on Thermal Resistance, Junction-to-Heatsink With heatsink compound A = 0.67 W/mK - 0.79 - K/W
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IXFN55N120SK Silicon Carbide MOSFET Datasheet

Source-Drain Diode

Value
Symbol Characteristic Conditions Unit
Min. Typ. Max.
Ty, =25°C - 4.6 -
Ve Forward Voltage Drop Il =20A; Vg =-4V
Ty, =160 °C - 4.2 -
Ty, =25°C - 15 -
t, Reverse Recovery Time ns
Ty, =160 °C - 20 -
Ty, =25°C - 337 -
Q Reverse Recovery Charge (Intrinsic Diode) —_AV- | = N\ — uC
m Vs 4V; | =40 A; Vg =800V T, = 160 °C _ 721 _
MOSFET Gate Drive:
: T, =25°C - 39 -
m Max. Reverse Recovery Current Ves=—4 /+15ViRg=50 > A
Ty, =160°C - 65 -
Ty =25°C - 5257 -
dl./dt Current Slew Rate Alus
Ty, =160°C - 5758 -
Note: When using SiC Body Diode the maximum recommended Vg = -4V
Package SOT-227B (miniBLOC)
Value
Symbol Characteristic Conditions Unit
Min. | Typ. | Max.
lams RMS Current Per Terminal - - 100 A
Teg Storage Temperature - -40 - 150 °C
Too Operation Temperature - -40 - 150 °C
Screws to Heatsink - - 1.5 Nm
Mp Mounting Torque'
Terminal Connection Screws - - 1.3 Nm
lsoL €1 mA; 50/60 Hz, 1 sec. 3000 - -
VisoL Isolation Voltage
lsoL < 1 mMA; 50/60 Hz, 1 minute 2500 - -
Between Pin 1 to 2
71 - - mm
Between Pin 3t0 4
Clearance Distance Through Air Terminal to Terminal
Between Pin 210 3
3.2 - - mm
Between Pin 4 to 1
Asppinep Between Pin 1 to 2
: 9.6 - - mm
Asprap . Terminal to Terminal Between Pin 3 to 4
Creepage Distance on Surface )
(With Nut) Between Pin 2 to 3
10.5 - - mm
Between Pin4to 1
Clearance Distance Through Air Terminal to Backside Plane 8.6 - -
For All Terminals mm
Creepage Distance on Surface Terminal to Backside Tab 10.5 - -
W Weight - - 30 - g

1) For further information see application note “Handling and Mounting Littelfuse miniBLOC - SOT227B"
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Characteristic Curves

Silicon Carbide MOSFET Datasheet

Fig. 1. Typical Transfer Characteristics
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Fig. 2. Typical Forward Transconductance
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Fig. 3. Normalized Breakdown Voltage andThreshold Voltage vs.

Fig. 4. Typical Output Characteristics (T, =—-40°C)

1.4 3.6 225 BV
F3.4 200H Tvwy=-40°C
Vasiih) — 13V
12 3.2 175
5 F3 /
9 150 v
= Fr28 <
= 10 26 3 = mnv
z Voss \ > © 100
= b F24 =
0.8 ' 50 / i
F2 9V
Ips = 12 mA /
Ioss = 19 pA r18 25 /é 1 — 7V
0.6 : 1.6 0
-50 0 50 100 150 0 2 4 6 8 10 12
Tyy (°C) Vps (V)
Fig. 5. Typical Output Characteristics (Ty, = 25 °C) Fig. 6. Typical Output Characteristics (Ty; = 150 °C)
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Fig. 7. Ros(on vs. Junction Temperature Fig. 8. Rpsion) Normalised vs. Junction Temperature
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Fig. 9. Rps(on) vs. Drain Current Fig. 10.Typical Reverse Conduction Charateristics (Ty,; =—40°C)
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Fig. 11. Typical Reve;flf:e C;g({tg):tion Characteristics Fig. 12. Typical Reverse Conduction Characteristics (T, = 150 °C)
Vo=
150 150 7
TVJ =25°C // TVJ =150 °C 4/
125 / / 125 //
100 — 7 100
_ VGS:OV/ —_ VGS=OV
ité 75 —2\/’//7 iié 75 _2\/_///
2 -4V // / 2 -4V //
B A/ / /)
25 / 25 4
/// A 4
0 0 Zd
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
VSD (V) VSD (V)

®A Littelfuse

© 2023 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: XZ 08/21/2023



IXFN55N120SK

Silicon Carbide MOSFET Datasheet

Fig. 13. Typical Junction Capacitances Fig. 14. Power Dissipation vs. Case Temperature
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Fig. 15. Drain Current vs. Case Temperature Fig. 16. Typical Switching Energy vs. Drain Current
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Fig. 17 Typical Switching Energy vs. Junction Temperature Fig. 18. Typical Switching Energy vs. External Gate Resistor
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IXFN55N120SK Silicon Carbide MOSFET Datasheet
Fig. 19. Typical Switching Time vs. External Gate Resistor Fig. 20. Typical Turn on Gate Charge Trendline
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Fig. 21. Typical Transient Thermal Impedance
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Part Outline Drawing (SOT-227B miniBLOC)

P H | apge
Inches Millimeters
i ) syl | .
K Serew Max8 5 G Min. Max. Min. Max
Z—jl« DIN 7985 fe——] A 1.240 1.2565 31.50 31.88
o] VL 4 B 0.307 0.323 780 8.20
- H
H | - C 0.161 0.169 4.09 4.29
i 1 of N©
¢ H-H Sz= \ / D 0.161 0.169 4.09 4.29
- T 1—FE — l E 0.161 0.169 4.09 4.29
= 7 F 0.587 0.595 14.91 15.11
H | -4 mi:‘ QD
B \—[ H G 1.186 1.193 30.12 30.30
= £ L_ H 1.488 1.505 3780 38.23
Sl bt = J 0.460 0.481 11.68 12.22
=] < K 0.351 0.378 8.92 9.60
i B L 0.029 0.033 0.74 0.84
o I M 0.492 0.516 12.50 13.10
N 0.990 1.001 25.15 25.42
E (0] 0.077 0.084 1.95 2.13
P 0.195 0.244 4.95 6.20
Q 1.045 1.059 26.54 26.90
R 0.155 0.167 3.94 4.42
S 0.179 0.191 4.55 4.85
T 0.968 0.994 24.59 25.25
U -0.002 0.004 -0.05 0.10
Vv 0.126 0.217 3.20 5.50
W 0.780 0.830 19.81 21.08
VA .098 0.106 2.50 2.70
Part Number and Marking
LI
Logo EIIXYS XXXXX Part Number
yywwZ W 1234
Date Codeg/ [ \
Location UL Lot Number
Ordering Information
Ordering Part Number Marking on Product Delivering Mode Base Quantity Ordering Code
Standard IXFN55N120SK IXFN55N120SK Tube 10 IXFN55N120SK

Disclaimer Notice

Information furnished is believed to be accurate and reliable. However, users should independently I- . o
evaluate thg suitability of and test each p.roduct selgcteq for their own applications. Littelfuse products -II x l S Part of: I.Ittﬂ"llse
are not designed for, and may not be used in, all applications.

Read complete Disclaimer Notice at http://wwuw.littelfuse.com/disclaimer-electronics.
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