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cC2M1000170J

Silicon Carbide Power MOSFET

C2M' MOSFET Technology
N-Channel Enhancement Mode

Features Package

*  High blocking voltage with low Rpg(on)
e Easyto parallel and simple to drive

e Low parasitic inductance

e Low impedance package prain
e Separate driver source pin

e Ultra-low drain-gate capacitance

e Halogen-Free, RoHS compliant

e Fastintrinsic diode with low reverse recovery (Qrr)
e Wide creepage (~7mm) between drain and source

Halogen-Free

Drain

(TAB)
Benefits
»  Higher system efficiency GKesss s s
e Smooth switching waveforms Gate
e Reduced cooling requirements (Pin 1)
e Minimum gate ringing Driver |  Power
* Increased system reliability Source _Source
(Pin2) (Pin 3,4,5,6,7)
Applications
+  Auxiliary power supplies Part Number Package
e Switch Mode Power Supplies
e High-voltage capacitive loads C2M1000170J TO-263-7
Maximum Ratings (T, = 25 °C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
Vbsmax | Drain - Source Voltage 1700 \'% Ves=0V, Ip =100 pA
Vesmax | Gate - Source Voltage -10/+25 \ Absolute maximum values
Vesop Gate - Source Voltage -5/+20 \ Recommended operational values
5.6 Vgs =20V, To=25C Fig. 19
Ip Continuous Drain Current A
3.9 VGS =20 V, TC = 100°C
Ipuise) | Pulsed Drain Current 15 A | Pulse width t, limited by Tjmax Fig. 22
P, Power Dissipation 60 W | T,=25°C,T,=150°C Fig. 20
T,,T Operating Junction and Storage Temperature 5510 °C
J! Tstg 9 g +150
T, Solder Temperature 260 °C | 1.6mm (0.063") from case for 10s
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Electrical Characteristics (T, =25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
V(sripss Drain-Source Breakdown Voltage 1700 Vv Ves=0V, b =100 pA
2.0 2.6 4 \Y VDs = VGS, |D =0.5mA
Vs Gate Threshold Voltage Fig. 11
21 V VDs = VGS‘ ID = 05 mA, TJ = 150 oC
Ipss Zero Gate Voltage Drain Current 1 100 MA | Vos=1.7kV,Vgs =0V
less Gate-Source Leakage Current 10 250 nA | Ves=20V,Vps=0V
0.8 1.4 VGS=20V,|D=2A
Ros(on) Drain-Source On-State Resistance Q Fig. 4,5,6
1.4 Ves=20V,Ib=2A,T,=150°C
1.04 Vps= 20V, Ips=2 A _
Jfs Transconductance S Fig. 7
1.09 VDs= 20 V, IDS= 2 A, TJ =150 °C
Ciss Input Capacitance 215
Ves=0V
Coss Output Capacitance 19 pF Vs = 1000 V Fig. 17,18
Crss Reverse Transfer Capacitance 2.2 f=1 MHz
[ Coss Stored Energy 10.2 pd | Vac=25mv Fig 16
Eon Turn-On Switching Energy 53 Vos=1.2kV, Ves =-5/20V,|_=2 A,
pJ ~ ~ > . Fig. 26
Eorr Turn Off Switching Energy 12 Rofey = 2-5 A, L= 1478 pH, T, =150 °C
td(on) Turn-On Delay Time 4.2
VDD =1.2 kV, VGs = ‘5/20 \%
t Rise Time 6.5 Ib=2 A, RG(ext) =25 Q, RL =600Q ]
ns . ) Fig. 27
taom Turn-Off Delay Time 12.6 Timing relative to V¢
Per IEC60747-8-4 pg 83
ts Fall Time 47.6
Ra(int) Internal Gate Resistance 27 Q f=1MHz Vac=25mV
Qqs Gate to Source Charge 5 Vs = 1.2 KV, Vs = -5/20 V
Qqq Gate to Drain Charge 5 nC |Ib=2A Fig. 12
Q, Total Gate Charge 13 Per IEC60747-8-4 pg 21
Reverse Diode Characteristics
Symbol | Parameter Typ. Max. Unit Test Conditions Note
3.8 \% V. .=-5VI =1AT=25°C i
Veo Diode Forward Voltage & 0 2 F'g.'l g' 9,
3.3 \Y Vee=-5V, Iy =1TA T =150°C
Is Continuous Diode Forward Current 5.6 A T.=25°C
t. Reverse Recovery Time 15 ns V=-5V1,=2AT=25°C
Q Reverse Recovery Charge 31 nC Va=12kv
" yharg dif/dt = 2390 A/ps
[ Peak Reverse Recovery Current 6 A
Thermal Characteristics
Symbol | Parameter Typ. Max. Unit Test Conditions Note
Rosc Thermal Resistance from Junction to Case 1.96 2.06
°C/W Fig. 21
Rosc Thermal Resistance from Junction to Ambient 40
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Typical Performance

Drain-Source Current, ls (A)

6
Conditions: Vs = 16V / Conditions: / /
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Figure 1. Output Characteristics T, =-55 °C Figure 2. Output Characteristics T, = 25 °C
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Figure 3. Output Characteristics T, =150 °C Figure 4. Normalized On-Resistance vs. Temperature
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Figure 5. On-Resistance vs. Drain Current
For Various Temperatures
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Figure 6. On-Resistance vs. Temperature
For Various Gate Voltage
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Typical Performance

Conditions:

Vps =20V 0
tp <200 ps
. P a Ves=-5V /v55=0V
/
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Gate-Source Voltage, Vg (V) Drain-Source Voltage V¢ (V)
Figure 7. Transfer Characteristic for
. . b o EE O
Various Junction Temperatures Figure 8. Body Diode Characteristic at -55 °C
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Drain-Source Current, I, (A)
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Drain-Source Voltage Vs (V) Drain-Source Voltage Vs (V)
Figure 9. Body Diode Characteristic at 25 °C Figure 10. Body Diode Characteristic at 150 °C
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Figure 11. Threshold Voltage vs. Temperature Figure 12. Gate Charge Characteristics

C2M1000170J Rev. 3, 09-2021




A
CREE =
h £

Typical Performance

Drain-Source Voltage, Vp (V)

Drain-Source Voltage, Vi (V)
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/ Conditions: -5 / / //
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Drain-Source Voltage V (V)
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 150 °C Figure 16. Output Capacitor Stored Energy
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Figure 17. Capacitances vs. Drain-Source
Voltage (0-200 V)
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Figure 18. Capacitances vs. Drain-Source

Voltage (0-1000 V)
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Typical Performance
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Figure 19. Continuous Drain Current Derating vs. Figure 20. Maximum Power Dissipation Derating vs.
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Figure 21. Transient Thermal Impedance . .
9 . P Figure 22. Safe Operating Area
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Figure 23. Clamped Inductive Switching Energy vs. Figure 24. Clamped Inductive Switching Energy vs.
Drain Current (V,, =900 V) Drain Current (V,, = 1200 V)
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Typical Performance
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Figure 27. Switching Times vs. RG(ext) Figure 28. Switching Times Definition
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Test Circuit Schematic
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C2ZM10001707
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Figure 29. Clamped Inductive Switching
Waveform Test Circuit

ESD Ratings
ESD Test Resulting Classification
ESD-HBM 1A (250V to < 500V)
ESD-CDM 3C (>1000V)
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Packag_;e Dimensions

TO-263-7
E All Dimensions in Millimeters
— Dim
— El _ E2 Min typ Max
‘ | A 4.300 4.435 4.570
| S 7 | Al 0.00 0.125 0.25
S 1.0x45° (MAX) 5‘
‘ ‘ b 0.500 0.600 0.700
=] \
@ - Al b2 0.600 0.800 1.000
jen) Loy,
! g c 0.330 0.490 0.650
‘ ‘ ‘ ‘ ‘ ‘ > ‘ ‘ ‘ ‘ ‘ ‘ ‘ " c2 1.170 1.285 1.400
! z
ipligtighigtisiil :I - D 9.025 9.075 9.125
— I
b D1 4.700 4.800 4.900
el _ E 10.130 | 10.180 | 10.230
E1 6.500 7.550 8.600
E2 6.778 7.223 7.665
[\ 1.27
15.043 | 16.178 | 17.313
L 2.324 2.512 2.700
sicrioNGe SECTIOND.D L1 0.968 1.418 1.868
9] 0° 4° 8°
o1 4.5° 5° 5.5°
1 2 1 4 5 | 6
10.480
3300 ‘A
2
A p| & A
‘ ‘ /N
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I — p—— ‘ ‘% p—— — 1
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o
)
=
‘ 8.520 ‘
C 7 C
1S3
(=3
=
Ll o
_ . 0.900(7X) |
Package Top View When Solder 1270 || ‘"
PCB Pad layout Top View
NOTES:
D 1. ALL DIMENSION ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. C
PROJECTION DRAWING. NO. REV. SCALE SHEET
CPL0209 2 orares o soecied 0590w
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