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NWK204CJ1
Ngvﬁ"{""{;ﬂ‘\{E 1200V, SiC MOSFET
NWK204CJ1
Parameter Value Unit
1200V Silicon Carbide Mosfet Vrem 1200 \4
RDS(on) 41 mQ
Ip ( Tc =100°C) 61 A
Features TO247-3
e Optimized package with separate driver source Drai
. rain
e High blocking voltage with low on-resistance
e High-speed switching with low capacitances ,
e RoHS Compliant Wil
\ TS Gate 3
; ° Source
3
Applications Description
e Electric Vehicle Charging Stations The NWK204CJ1 is a 1200 V, SiC mosfet based on
e Switch Mode Power Supplies NovaWave's advanced SiC technology resulting in
e Motor Drives high performance and long-term reliability. It
e High Voltage DC/DC Converters supports high-temperature operation while showing
e Solar Inverters minimal losses , zero reverse recovery, and low

leakage current.

Part Description

Part Number Package Marking

NWK204CJ1 TO247-3 NWK204CJ1
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NWK204CJ1
1200V, SiC MOSFET

Absolute Maximum Ratings

Gate-source transient voltage, t, < 1 ps, t < 10 hours over lifetime, -10/+25 V.

Parameter Symbol Value Unit Test conditions
Drain-Source Voltage Vpss.max 1200 \Y, Ves =0V, Ip =100 pA
Continuous Drain Current,limited by | 87 A Tc=25°C V=18V
Tuiimax) P 61 Tc=100°C Vgs=18V
Pulse Drain Current, Pulse width t,
’ Ip(pulse 202 A Tc=25°C  Ves=18V
”mitEd by ij(max) Dlpulse) ¢ 6
S 468 Tc=25°C
Power Dissipation Po 234 W Tc =100 °C
Maximum Gajce Source Vs 10to 475 v
Voltage,transient voltage
Maximum G.ate Source Vs 710423 v
Voltage,static voltage
Recommended turn-on Gate Source Vesor +15 to +18 v
Voltage
Recommended turn-off Gate Source Vesor 5t0-3 v
Voltage
Storage Temperature Range Tstg -55to0 +175 °C
Soldering Temperature T 260 °C
Virtual junction temperature Ty -55to +175 °C
Thermal Characteristics
Parameter Symbol Min Typ Max Unit
'Ic'zsegmal Resistance from Junction to Rot 1 3 0.32 B ‘oW
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NWK204CJ1
NQV&W&\{E 1200V, SiC MOSFET
Electrical Characteristics(at T,; = 25 °C, unless otherwise specified)
Parameters Symbol Min Typ Max Unit Condition
Drain-S Breakd
rain-Source Breakdown Vieross 1200 y Iy=100p1A, Vos=0V
Voltage
Zero Gate Voltage Drain loss 01 | 10 | pA | Vos=1200V, Ves=0V,Ty=25°C
Current
Gate-Source Leakage less 10 50 nA Ves=18V
Current
1.8 2.6 3.8 Vps=Ves,Ip=18mA ,T,;=25°C
Gate Threshold Voltage Vas(th) 18 \" Vos=Ves lo=18mA Ty=175°C
41 VGS = 15 V, |D = 40 A, ij = 25°C
56 Ves =15V, Ip =40 A, T,; = 150°C
Drain-Source On-State R 64 mo Ves=15V, Ip=40A, T,;=175°C
Resistance bston) 33 Ves=18V, Ip=40 A, T,; = 25°C
55 VGS = 18 V, |D = 40 A, ij = 150°C
61 Ves =18V, Ip =40 A, T,;=175°C
Transconductance 25 S Vos=20V, Ios=40A, T,j=25°C
& 27 Vps=20V, Ips=40A, T,;=175°C
Input Capacitance Ciss 1855 pF
Output Capacitance Coss 91 pF
Reverse Transfer c 6.6 F Vps=1000V, f=100KHz, Vss=0V
Capacitance i : P Vac=25mV
Coss Stored Energy Eoss 50 pJ
Output Charge Qoss 153 nC
Internal Gate Resistance Ra(int) 0.76 Q f=1MHz Vac=25mV
Total Gate Charge Qg 88 nC
Gate to Source Charge Qg;s 22 nC Vps=800V, 1p=40A, Ves=-4V/18V
Gate to Drain Charge Qg 35 nC
Effective output Coen 158 OF | Ves=0V, Vos=0...800 V
capacitance,energy related
Effective output Ves =0V, Vps =0...800 V
ve outp! Cott 192 pF | ¢ >
capacitance, time related Ip = constant
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NOVAWAVE 1200V, SiC MOSFET

TECHNOLOGY

Reverse Diode Characteristics

Parameters Symbol | Min | Typ Max Unit Condition
Diode Forward Voltage Vsp 3.2 Vv Ves=0V,1s=20A
Continuous Diode Forward I 37 A Ves=-4V
Current
Diode pulse Current Is(ulse) 202 A Pulse width t, limited by

ij(max)
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NWK204CJ1
1200V, SiC MOSFET

Electrical Performance Graphs
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Figure 5: On-Resistance vs. Drain Current for Various

Temperature Vgs=18V
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NWK204CJ1

N (_Z)VAWAVE 1200V, SiC MOSFET
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Figure 11. Threshold Voltage vs. Figure 12. Gate Charge Characteristics
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NWK204CJ1
1200V, SiC MOSFET
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Figure 16. Output Capacitor Stored Energy
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. Figure 20: Transient Thermal Impedance
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Figure 21: Safe Operating Area

Testing conditions
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Figure C: Definition of switching losses Figure D: Definition of reverse recovery
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NWK204CJ1
it 1200V, SiC MOSFET

Package Dimensions

Package: TO-247-3

DiMENSIONS
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Note:

Package Reference: JEDEC TO247, Variation AD.

All Dimensions Are In mm.

Slot Required, Notch May Be Rounded

Dimension D & E Do Not Include Mold Flash. Mold Flash Shall

Not Exceed 0.127mm Pre Side. These Dimensions Are Measured

At The Outermost Extreme Of The Plastic Body.

Thermal Pad Contour Optional Within Dimension D1 & E1.

Lead Finish Uncontrolled In L1.

@P To Have A Maximum Draft Angle Of 1.5° To The Top Of The

Part With A Maximum Hole Diameter OF 3.9 1 mm.

8. Dimension "b2" And "b4" Does Not Include Dambar Protrusion.
Allowable Dambar Protrusion Shall Be 0.10mm Total In Excess Of
"b2" And "b4" Dimension At Maximum Material Condition.

£ —

Slevth
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Disclaimer

The information given in this document is intended as a refence only and shall not in any event be regarded as a
guarantee of performance. Novawave does not assume any liability arising out of the use of any product described
herein, including but not limited to any personal injury, death, or property or environmental damage. The
products shown herein are not designed for use as critical components in medical, life-saving, or life-sustaining
applications, whose failure to perform can be reasonably expected to cause the failure of the life support device
or system, or to affect its safety or effectiveness. No licenses, patent rights, or any other intellectual property
rights is granted or conveyed. Novawave reserves the right to make changes without further notice to any
products herein to improve reliability, function, or design. Novawave standard terms and conditions apply. All
rights reserved.
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