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TECHNICAL SPECIFICATION
N-Channel SiC Power MOSFET
Features Voo — 1000V
® High Blocking Voltage with Low On-Resistance
® High Speed Switching with Low Capacitance Roson) = 16 mQ
®  Easy to Parallel and Simple to Drive I,@25C = 120 A
Benefits
®  Higher System Efficiency
® Reduced Cooling Requirements
® Increased Power Density PaCkage
® Increased System Switching Frequency RoHS
Applications //"”
Solar and UPS inverters Q
®  EV motor drive ° o
® High voltage DC/DC converters »
®  Switched mode power supplies 2 :;vvvzr'ss:’:r:
® | oad switch
® Halogen-free
Part Number Package Marking
RSM120N120T7L TO-247-4 120N120
0 52516
Maximum Ratings (Tc=25°C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
Vpsmax | Drain-Source Voltage 1200 \' Vgs=0V, 1p5=100pA
Vesmax | Gate-Source Voltage -8/+22 Vv Absolute maximum values
Vasop Gate-Source Voltage -4/+18 Vv Recommended operational values
Ip Continuous Drain Current 120 A Ves=18Y, TC:ZSO(O: Fle- 19
85 Ves=18V, T.=100 C
Ippuisey | Pulsed Drain Current 250 A Pulse width t, limited by T, Fig. 22
Py Power Dissipation 375 W [ T=25°C,T,=175C Fig. 20
T, Tste | Operating Junction and Storage Temperature -55to +175 °C
T, Solder Temperature, 1.6mm from case for 10s 260 ‘C
My Mounting Torque, (M3 or 6-32 screw) ! Nm
8.8 Ibf-in
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Electrical Characteristics (Tc=25°C unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. Unit Test Conditions Note
V(grpss Drain-Source Breakdown Voltage 1200 / / Vv Vgs=0V, Ip=100pA
Vesith) Gate Threshold Voltage 19 26 10 \'} Vos=Ves lo=23mA - Fig. 11
/ 1.8 / Vps=Ves, 1p=23mA, T;=175C
Ipss Zero Gate Voltage Drain Current / 1 100 HA Vps=1200V, V=0V
lgss+ Gate-Source Leakage Current / 10 250 nA Vps=0V, Vgs=22V
lgss- Gate-Source Leakage Current / 10 250 nA Vps=0V, Vgs=-8V
/ 16 22.3 mQ Vss=18V, 15=75A Fig.
Ros(on) Drain-Source On-State Resistance
/ 28 / Ves=18V, 15=75A, T,=175°C 4,5,6
[-28 Transconductance / 414 / S Vos=20V, los=75A Fig. 7
/ 36.5 / Vps=20V, Ips=75A, T;=175C
Ciss Input Capacitance / 4817 / Vgs=0V Fie.
Coss Output Capacitance / 207 / pF Vps=1000V 17.18
Crss Reverse Transfer Capacitance / 45 / f=1MHz
Eoss Coss Stored Energy / 104 / W Vac=25mV Fig. 16
Eon Turn-On Switching Energy / 2.1 / ) Vps=800V, Vgs=-4V/18V
Eorr Turn-Off Switching Energy / 1.6 / 1p=30A, Rg(exy)=2.5Q, L=100pH
ty(on) Turn-On Delay Time / 150 /
t, Rise Time / 38 / Vps=800V, Vgs=-4V/18V, 15=30A
tof) Turn-Off Delay Time / 108 / ns Re(extj=2.5Q, R,=20Q
t Fall Time / 35 /
Ra(int) Internal Gate Resistance / 4.5 / Q f=1MHz, V,c=25mV
Qgs Gate to Source Charge / 66 / Vps=800V
Qep Gate to Drain Charge / 48 / nC Ves=-4V/18V Fig. 12
Qg Total Gate Charge / 269 / 1p=30A
Reverse Diode Characteristics
Symbol Parameter Typ. | Max. Unit Test Conditions Note
Vsp Diode Forward Voltage 42 / Vv Ves=4V, 150=37.54, T,=25C Flg.
3.9 / Vgs=-4V, 1sp=37.5A, T,=175C 8,9,10
I Continuous Diode Forward Current / 120 A T=25C
t. Reverse Recover Time 54 / ns
Q. Reverse Recovery Charge 630 / nC Vz=800V, Isp=30A
liem Peak Reverse Recovery Current 19 / A
Thermal Characteristics
Symbol Parameter Typ. | Max. Unit Test Conditions Note
Reic Thermal Resistance from Junction to Case 0.23 / . .
Rea Thermal Resistance from Junction to Ambient / 40 /W Flg. 21
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RATING AND CHARACTERISTICS CURVES (RSM120N120T7L)
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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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RATING AND CHARACTERISTICS CURVES (RSM120N120T7L)
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Figure 9. Body Diode Characteristic at 25°C

(V)

A%
wll
=)

Threshold Voltage,

Fng
o
|

o
(%))
!

e
o
L

-
(5]
|

£
o
L

Conditions:
Vps= Ves

Ips = 23mA

-
o

T T T t T T T T

—— ——
50 25 0 25 50 7% 100

Junction Temperature, T ('C)

]
125 150 175
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Figure 11. Threshold Voltage vs. Temperature
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Figure 12. Gate Charge Characteristics
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RATING AND CHARACTERISTICS CURVES (RSM120N120T7L)
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Figure 13. 3rd Quadrant Characteristic at -55°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 - 1000V)
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RATING AND CHARACTERISTICS CURVES (RSM120N120T7L)
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Figure 20. Maximum Power Dissipation vs.

Case Temperature

Zyie (CIW)
o

iy

m

b
)

Jundtion To Case Impedance,

1E-4

i T T T
1E-6 1E-6 1E4 1E3 0.01 0.1
Times, (s)

H S SR R EEE i
10 100 1000

Figure 21. Transient Thermal Impedance

(Junction - Case)

Figure22. Safe Operating Area

CRECTRON —




Test Circuit Schematic
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Figure 23. Clamped Inductive Switching
Waveform Test Circuit
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Package Dimensions
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RECOMMENDED LAND PATTERN
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564

UNIT: mm
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MIN NOM MAX
A2 1. 85 2.00 2. 15
b 1. 05 .20 1. 35
bl 1. 00 1. 30 1. 60
h2 2. 35 2.65 2. 95
¢ 0. 50 0. 60 0.70
) 22. 34 22. 54 22. 74
DI 16. 00 16. 50 17. 00
N2 0.97 1. 17 1. 37
¢ 2.3 2. 54 2. 74
el 1. 88 5. 08 5. 28
B 15. 60 15. 80 16. 00
El 13. 50 14. 00 14. 50
E2 1. 80 5. 00 5. 20
. 18. 08 18. 38 18. 68
L1 2. 38 2. 58 2.78
b 3. 50 3. 60 3. 70
pl 6. 60 6. 80 7. 00
Q) 6. 00 6. 15 6. 30
S 6. 00 6. 15 6. 30
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DISCLAIMER NOTICE

Rectron Inc reserves the right to make changes without notice to any product
specification herein, to make corrections, modifications, enhancements or other
changes. Rectron Inc or anyone on its behalf assumes no responsibility or liabi-
lity for any errors or inaccuracies. Data sheet specifications and its information
contained are intended to provide a product description only. "Typical" paramet-
ers which may be included on RECTRON data sheets and/ or specifications ca-
n and do vary in different applications and actual performance may vary over ti-
me. Rectron Inc does not assume any liability arising out of the application or
use of any product or circuit.

Rectron products are not designed, intended or authorized for use in medical,
life-saving implant or other applications intended for life-sustaining or other rela-
ted applications where a failure or malfunction of component or circuitry may di-
rectly or indirectly cause injury or threaten a life without expressed written appr-
oval of Rectron Inc. Customers using or selling Rectron components for use in
such applications do so at their own risk and shall agree to fully indemnify Rect-
ron Inc and its subsidiaries harmless against all claims, damages and expendit-
ures.




