KNSCHA

KN3M0040120Q
SiC MOSFETs

Silicon Carbide Power MOSFET 1200V, 55A, 40m Q

General Description

This product family offers state of the art performance. It is designed for high frequency applications here high efficiency

and high reliability are required.

Features

® High Blocking Voltage

® High Frequency Operation

® Low on-resistance

@ Fast intrinsic diode with low reverse
recovery

Applications

® Motor Drives

® Solar / Wind Inverters

® EV Charging Station

® AC/DC converters

® DC/DC converters

® Uninterruptable power supplies

Key performance parameters

[wmin
WP 1, TAB)
L | + )
Gate | '
Pl 4
Drfaer — Fower
Eaigh e Souncs
- 234 Fin 3 ®Pin 2]
D s33&
TO-247-4

Pin definition

Benefits

® Higher System Efficiency
® Parallel Device Convenience without

thermal runaway
High Temperature Application

Hard Switching & Higher Reliability
Easy to drive

In
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Tc=25°C
KN3M0040120Q 1200V 55A 40m Q

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Maximum Ratings

Tc=25°C, unless otherwise specified

Parameter Symbol Test conditions Value Unit
Drain - Source Voltage VDSmax Ves= 0V, Ip=100pA 1200 \"
Gate - Source Voltage (dynamic) VGSmax AC (f>1 Hz) -10/425 \Y
Gate - Source Voltage (static) VGsop static -5/+20 \"

Maximum Ratings

Tc=25°C, unless otherwise specified

Parameter Symbol Value Unit

Continuous Drain Current:  Vgs =20V

Te=25°C In 55 A
Tc =100°C 39
Pulsed Drain Current: Tc=25°C In(pulse) 117 A

Short Circuit Capability : ~ Vpp = 800V

tsc 3 uS
Vas =20V
Short Circuit Capability : ~ Vpp = 800V
Ips 600 A
Vags =20V
Total power dissipation :  Tc =25°C Py 300 W
Operating Junction Temperature : T; -55t0 175 °C
Storage Temperature : Tite -55to 150 °C
Thermal Characteristics
Parameter Symbol Condition Typ Max Unit
Thermal Resistance (per device) Rth(j-¢) junction-case 0.35 0.5 °C/W

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Electrical Characteristic

Tc =25°C, unless otherwise specified

Value
Parameter Symbol Unit Test Condition
Min. | Typ. | Max.
Drain-Source Breakdown Visrnss 1200 v Vs =0V Ip=100pA
Voltage
Vps=VGS Ip=10mA
1.8 3.5 3.9
Gate Threshold Voltage Vasih 2.6 A" Ty=150°C
2.5
Ty=175°C
Zero Gate Voltage Drain Ioss 0 5 100 uA Vps = 1200V Vgs =0V
Current
0 10 200 Ves =20V Vps =0V
Gate-Source Leakage Current IGss -200 -10 0 nA Vgs =-5V  Vps =0V
Vos =20V Ip=40A
Dra}n—Source On-State Roston 40 44 mo T, = 150°C
Resistance 61
69 Ty=175°C
Ves =20V Ip=40A
22 o
Transconductance gfs 20 S Ty=150°C
19 Ty=175°C
Input capacitance Ciss 2930
Output capacitance Ciss 149 pF Vbs = 1000V
Vas =0V
Reverse transfer capacitance Cirss 9 f=1MHz
Coss Stored Energy Eoss 87 uJ
Total gate charge Q. 145 Vps = 800V
Ves =-5V/20V
Gate-source charge Qqs 43 nC Ip = 40 A
Gate-drain charge Qg 73
Internal gate input resistance Rg(ing) 2 Q f=1MHz  Ip=0A
Turn-On Switching Energy Eon 609 Vps=800V
w Ves =-5V/20V
Turn-Off Switching Energy Eorr 439 Ip=40A Rgexy =1.59
L= 450uH

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Turn-On Delay Time td(on) 22 Vps= 800V
Rise Time tr 34 Vags =-5V/20V

. ns Ip=40A Rgex)=1.5Q
Turn-Off Delay Time tacofn) 36
Fall Time te 20 L =450uH

Eas 676 mJ Vop =100V Vgs=20V
Avalanche Capabili
pabllity Iav 26 A L=2mH

Reverse Diode Characteristics

Tc =25°C, unless otherwise specified

Value . .
Parameter Symbol Unit Test Condition
Min. | Typ. | Max.
3.9 Vgs =-5V  Isp=20A
Diode Forward Voltage Vsp 3.5 Vv
34 T;=150°C T;=175°C
Continuous Diode Forward
Current Is 70 A Vgs =-5V
Reverse Recovery time ter 20 ns
Vgs =-5V  Isp =40A
Vr=800V
Reverse Recovery Charge Qr 375 nC dif/dt = 4000 A/us
Peak Reverse Recovery Lo 31 A
Current

Caution: This device is sensitive to electrostatic discharge .Users should follow ESD handing procedures.
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Typical Performanc
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Figure 1. Output Characteristics, Ty = 25°C
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Figure 3. On-Resistance vs. Drain Current
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Figure 5. Transfer Characteristic For Various Junction
Temperatures
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Figure 2. Output Characteristics, Ty = 175°C
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Figure 4. On-Resistance vs. Temperature
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Figure 6. Threshold Voltage vs. Temperature
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Figure 8. Capacitances vs. Drain-Source Voltage
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Figure 10. Output Capacitor Stored Energy
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Temperature cedures.
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Figure 15. Single Avalanche vs. Temperature Figure 16. Safe Operating Area
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Switching Times Definition and Test Circuit
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Package Outline: TO-247-4
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SECTION “F-F", "G-G" AND "H-H"
SCALE: NOME

PLATIMNG

MILLIMETERS
SYMBOL

MIN MAX
A 483 5.21
Al 2.29 254
A2 1.91 2.16
b' 1.07 1.28
b 1.07 1.33
b1 2.39 294
b2 2.39 2.84
b3 1.07 1.60
b4 1.07 1.50
b5 2.39 269
b6 239 264
¢’ 0.55 065
[ 0.55 0.68
D 2330 2360
D1 16.25 17 .65
Dz 0.95 1.25
E 1575 16.13
El 13.10 14.15
E2 3.68 5.10
E3 1.00 1.90
E4 12.38 13.43
€ 254 BSC
el 508 BSC
N 4
L 17.31 17.82
L1 397 437
L2 2.35 2.65
aP 351 3.65
Q 5.49 6.00
S 6.04 6.30
T 17.5° REF.
W 3.5 * REF
X 4®* REF.
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