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NW6504C)1-4
NOVAWAVE 650V N-Channel Silicon Carbide Power MOSFET

TECHNOLOGY

NW6504CJ1-4

Parameter Value Unit

650V N-Channel Silicon Carbide Power MOSFET Vps 650 V
RDS(on) 39 mQ

Io 78 A

Features

e Optimized package with separate driver source pin
e High blocking voltage with low on-resistance

e Low on-resistance with high junction temperature
e High-speed switching with low capacitances

e Fastintrinsic diode with low reverse recovery (Qr)
e Easy to parallel

Drain
(Pin 1, TAB)

Power
Source

Driver
Source

e RoHS compliant b 23 ®in3) ®in2)
§ s (;1

Applications Description

e Switch Mode Power Supplies The NW6504CJ1-4 is a 650V N-Channel Silicon
e DC/DC Converters Carbide Power MOSFET based on NovaWave's
e Solar Inverters advanced SiC technology resulting in high
e EVcharging infrastructure performance and long-term reliability. It supports
e Energy storage & battery high-temperature operation while showing minimal
e Battery control unit losses , zero reverse recovery, and low leakage

current.

Pin Description

Part Number Package Marking

NWe6504CJ1-4 T0247-4 NW6504CJ1-4
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NW6504C)1-4
NOVAWAVE 650V N-Channel Silicon Carbide Power MOSFET

TECHNOLOGY

Absolute Maximum Ratings, at T, = 25°C, unless otherwise specified

Parameter Symbol Value Unit Test conditions
Drain-Source Breakdown Voltage Vbsmax 650 Vv Ves=0V, Ipb=100 pA
78 A VGS= 20 V, Tc= 25 oC
Continuous Drain Current Io
55 A Ves =20V, Tc=100 C
Pulsed Drain Current Io(pulse) 156 A Pulse width t, limited by
ijax
Power Dissipation Po 362 W Tc=25TC
Recommend Gate Source Voltage Ves,op -5/+20 \Y
Maximum Gate Source Voltage Vesmax -10/+25 Vv AC (f>1Hz)
Operating Junction and Storage T) Tee 55 t0 +175 ‘C
Temperature Range
Soldering Temperature T 260 C
Thermal Characteristics
Parameter Symbol Value Unit
Thermal Resistance from Junction to Rosc 0.414 /W
Case
Electrical Characteristics, at T)= 25°C, unless otherwise specified
Parameters Symbol | Min Typ Max Unit Condition
Drain-Source Breakdown Vieryoss 650 B B v Ves= 0V, o= 100 pA
Voltage
Z Gate Volt Drai
ero bate voltage brain Joss - 10 | 100 | pA | Vos=650V, Ves= 0V
Current
Gate-Source Leakage less -- 5 250 nA Ves=20V
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NW6504C)1-4
NOVAWAVE 650V N-Channel Silicon Carbide Power MOSFET

TECHNOLOGY

Gate-Source Threshold
VGS(th) 2 - 4 \Y Ib=5 mA, Vs = Vps
Voltage
-- 39 80 mQ | Ves=20V, h=13.2A
Drain-Source On-State
. RDS(on)
Resistance
- 52 -- mQ VGS= 18 V, ID= 13.2 A

Input Capacitance Ciss -- 1129 --
Output Capacitance Coss -- 114 -- pF

Ves=0V, Vps=600V
Reverse Transfer c B 65 B f=1.0 MHz, Vac=25mV
Capacitance e '
Coss Stored Energy Eoss -- 25 - V]
Total Gate Charge Q: -- 62 -

Vbs =400V
Gate-Source Charge Qes -- 18 - nC Ib=13.2 A

Vgs = -5/+20 \Y
Gate-Drain Charge Qg -- 33 -
Turn-on Delay Time td(on) -- 132.6 --
Turn-on Rise Time tr - 427 - Vs =400V

ns VGs: -5/+20 \

Ib=13.2 A
Turn-off Delay Time td(off) -- 21.3 -- Rsfexy = 2.5 Q
Turn-off Fall Time t; -- 145 -
Internal Gate Resistance Ra(int) -- 2.8 -- Q f=1.0 MHz, Vac=25mV

Body Diode Characteristics, at T, = 25°C, unless otherwise specified

Parameters Symbol | Min Typ Max Unit Condition

Continuous Diode

Froward Current fs B B ’8 A
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NW6504C)1-4
NOVAWAVE 650V N-Channel Silicon Carbide Power MOSFET

TECHNOLOGY

Diode pulse Curren Ispuise) - 156 - A
Diode Froward Voltage Vsp -- 3.0 -- \Y Ves=0V, Is=6.6 A
Reverse Recovery Time ter -- 23 -- ns

Is=13.2 A, Vps=400 V
Reverse Recovery Charge Qre - 132 - nC | Ves=-5V
dif/dt = 2100 A/us

Peak Reverse Recovery

lrrm -- 13 -- A
Current
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NOVAWAVE 650V N-Channel Silicon Carbide Power MOSFET
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Electrical Performance Graphs

80 — .
I Vs = 20V 5= 18V
70 -
60 |- -
I 6 = 16V
<r ]
Baol- Ves =14V
30+ -
- Vgg =12V
20 -
10k Ves =10V |
L L | L L | 0 f L | L | L | L
0 3 6 9 12 0 3 6 9 12
Vs (V) Vs (V)
Figure 1: Typical Output Characteristics at T, = - Figure 2: Typical Output Characteristics at T, =
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Figure 3: Typical Output Characteristics at T, = Figure 4: Typical Transfer Characteristics for
175 °C Various Temperature
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NW6504CJ1-4
650V N-Channel Silicon Carbide Power MOSFET

1.6 — ——
Vg = 20V
L Ips= 13.2A
O14p -
Te]
N
®
5
212} .
o
©
[0]
N
T
10} -
o
4
08 1 i 1 i 1 i
50 100 150 200

T, (C)

RDS(on)

10 20 30 40 50 60
Ips(A)

Figure 5: Normalized On-Resistance vs.

Figure 6: On-Resistance vs. Drain Current for

Temperature Gate Various Temperatures
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Figure 7: On-Resistance vs. Temperature for Gate
Various Voltage

Figure 8: Typical Body Diode Characteristics at T, =
-55C
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Figure 9: Typical Body Diode Characteristics at T)= Figure 10: Typical Body Diode Characteristics at T,
25°C =175"C
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Figure 11: Typical Threshold Voltage vs. Figure 12: Typical Gate Charge Characteristics at T,
Temperature =25C
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Figure 13: Typical 3rd Quadrant Characteristics T; = Figure 14: Typical 3rd Quadrant Characteristics T,
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Figure 15: Typical 3rd Quadrant Characteristics T, =
& vp ?75 be : Figure 16: Typical Output Capacitor Stored Energy
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Figure 17: Typical Capacitances vs.Drain-Source

Figure 18: Continuous Ips Current Derating Curve
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Figure 19: Power Dissipation Derating Curve Figure 20: Typu;al Transient Thermal Impedance
(Junction — Case) with Duty Cycle
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NW6504CJ1-4

650V N-Channel Silicon Carbide Power MOSFET

1000_ T ¥GsS
i Yes 90 %
100 - GS
Py 10 %
z f
' Vos
Ip / D
3 Vos
/o
0.1 FEFETOOT B SOor B DT | aadual E :b-:f-d: V,
0.1 1 “10 | 100 1000 dlon) ¥l tg(off =+ - !
Vas LV 'ﬁ- fol —*
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Figure 23: Clamped Inductive Switching Waveform
Test Circuit
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NW6504C)1-4
NOVAWAVE 650V N-Channel Silicon Carbide Power MOSFET

Package Dimensions

Package: T0247-4

- — - - 3 DIMENSIONS
. - _\ . ,[ i § mm inch
Ao Lo - > £ | MIN MAX. MIN. MAX.
o B 17 i A| 4.90 5.10 0.193 0.201
m ¢ Al| 2.3 2.51 0.091 | 0.099
I / A2| 1.90 2.10 0.075 | 0.083
) ) b| 1.16 1.26 0.046 | 0.050
s o1/ | l b1| 1.15 1.22 0.045 | 0.048
- b2| 2.16 2.26 0.085 | 0.089
YV A b3| 215 2.22 0.085 | 0.087
VEw A-A [ 0.59 0.66 0.023 0.026
c1| 0.58 0.62 0.023 | 0.024
D| 22.40 | 22.60 | 0.882 | 0.890
. D1| 16.25 16.85 0.640 0.663
o p2| 1.05 1.35 0.041 | 0.053
- E| 1575 | 1590 | 0.620 | 0.626
” E1] 13.26 - 0.552 —

7’/////////////<5/ E2 2.90 3.10 0.114 0.122

¢\\\\\\\\\\é X P 2.5485C 0.185C
Z/’\>///////////////f L] 1830 | 1860 | 0.720 | 0.732

4

DETAL:"A” L1 R 2.80 B 0.110
e 1.50 — 0.059
SECTION C~C.0-0.€~E ;‘2: S50 R 5155 5T4E
Pl — 7.40 R 0.291
s| 6.05 6.25 0.238 | 0.246
t | 0.00 0.15 0.000 | 0.006
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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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