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Silicon Carbide Power MOSFET
N-Channel Enhancement Mode

Features Package
¢ Optimized package with separate driver source pin Tab
e Lower profile TO-247-4 package body Drain

e High blocking voltage with low on-resistance

e High-speed switching with low capacitances

+  Fastintrinsic diode with low reverse recovery (Q,)
e Halogen free, RoHS compliant

RoHS
compliant

Halogen-Free

1
4
1

Benefits
. . L i . PIN1, TAB
¢ Reduce switching losses and minimize gate ringing (DRAIN)
e Higher system efficiency
¢ Reduce cooling requirements
* Increase power density (::\NT:)
e Increase system switching frequency i
(DRIVER PIN2
. . SOURCE)
Applications Leriebd
*  Motor Control .
EV Battery Chargers Part Number Package Marking
e High Voltage DC/DC Converters
e Solar/ESS C3M0060075K1 TO-247-4L LP C3M0060075K1
e UPS
e Battery Voltage Range: 400V-550V
e Enterprise PSU
Key Parameters
Parameter Symbol | Min. | Typ. Max | Unit Conditions Note
Drain - Source Voltage Ve 750 T.=25°C
Maximum Gate - Source Voltage Visiman -8 +19 v Transient
Operational Gate-Source Voltage Visop -4/15 Static Note 1
. . 35 V=15V, T =25°C, T,<175°C Fig. 19
DC Continuous Drain Current I N
26 A | V=15V, T,=100°C,T,<175°C ote2
t, limited by T.
Pulsed Drain C t | 101 Pmax Jmax Fig.22
ulsed Drain Curren om Vo= 15V, T. = 25 °C ig
Power Dissipation Py 126 w T.=25°C,T,=175°C Fig. 20
. . -40 to
Operating Junction and Storage Temperature T, T,
56 +175 °C
Solder Temperature T 260 According to JEDEC J-STD-020
. 1 Nm
Mounting Torque M, 8.8 lbf-in M3 or 6-32 screw

Note (1): Recommended turn-on gate voltage is 15V with +5% regulation tolerance, see Application Note PRD-04814 for additional details
Note (2): Verified by design
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Electrical Characteristics (T, =25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
Verypss Drain-Source Breakdown Voltage 750 \Y Ves=0V, Ip =100 pA
1.8 2.6 3.8 Vv Vs = Ves, Ip = 3.67 mA
Vs Gate Threshold Voltage Fig. 11
2.1 V| Vos = Ves, I = 3.67 mA, Ty = 175°C
Ipss Zero Gate Voltage Drain Current 1 50 pA Vos =750V, Vgs =0V
loss Gate-Source Leakage Current 10 250 NA | Ves=15V,Vps=0V
, , 60 78 Ves=15V,lp=13.4 A Fig. 4
Ros(on) Drain-Source On-State Resistance mQ 5 6 ’
87 Ves=15V,Ib=13.4 A, T, =175°C !
10 Vos= 20V, Ips= 13.4 A )
Ors Transconductance S Fig. 7
8 Vos= 20V, Ips= 13.4 A, T, =175°C
Ciss Input Capacitance 1203
Coss Output Capacitance 69 pF | Ves=0V,Vos=0Vto 500V f'é) 17,
Crss Reverse Transfer Capacitance 7 F =100 kHz
Vac=25mV
Eoss Coss Stored Energy 10 i8] Fig. 16
Cofen Effective Output Capacitance (Energy Related) 90 pF
Ves =0V, Vps = 0... 500V Note: 3
Cot) Effective Output Capacitance (Time Related) 129 pF
Eon Turn-On Switching Energy (External Diode) 52 Vos= 500V, Ves=-4 V/15V, | = 13.4 A, ]
B | Ryen=250,L=135pH, T,=175°C ;'g 26,
Eorr Turn Off Switching Energy (External Diode) 16 FWD = External SiC DIODE
Eon Turn-On Switching Energy (Body Diode FWD) 56 Vos= 500V, Ves=-4 V/15V, 1= 13.4 A, )
B | Ryey=250,L=135pH, T,=175°C ;'g 26,
Eorr Turn-Off Switching Energy (Body Diode FWD) 16 FWD = Internal Body Diode
Td(on) Turn-On Delay Time )
. ) Vop =500V, Ves =-4 V/15V
t Rise Time 9 s Io=13.4 A, Ro@ea) = 2.5 Q, Fig. 27,
ta(ofn) Turn-Off Delay Time 16 Timing relative to V¢ 28
Inductive load
tf Fall Time 9
Re(int) Internal Gate Resistance 3.0 Q f=1MHz Vac=25mV
s h
Qq Gate to Source Charge 14 Voo = 500V, Ves = 4 V/15V
Qg Gate to Drain Charge 18 nC |[lb=134A Fig. 12
% Total Gate Charge o Per IEC60747-8-4 pg 21

Note (3): Coen, a lumped capacitance that gives same stored energy as Coss while Vds is rising from 0 to 500V
Cown, @ lumped capacitance that gives same charging time as Coss while Vds is rising from 0 to 500V
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Reverse Diode Characteristics (T, = 25°C unless otherwise specified)

Symbol | Parameter Typ. Max. Unit Test Conditions Note
4.8 \Y V..=-4V, | =67AT=25°C .
Vsp Diode Forward Voltage = = - g'g.l'os'
42 v Ve =4V, 1, =6.7A,T/=175°C
Is Continuous Diode Forward Current 22 A Vi =4V, Tc=25C
lsm Diode pulse Current 101 A Vs = -4V, pulse width t, limited by Tjmax
t. Reverse Recover time 14 ns
Ve =4V, 1, =13.4A,V, =500V
Q, Reverse Recovery Charge 327 nC dif/dt = 6160 A/s, T,=175°C
m Peak Reverse Recovery Current 40 A
t. Reverse Recover time 23 ns
V..=-4V, |, =13.4AV, =500V
Reverse Recovery Charge nC es ' 'sD " R
O y-harg 220 dif/dt = 2150 A/ps, T, = 175 °C
| Peak Reverse Recovery Current 18 A

Thermal Characteristics

Symbol | Parameter Typ. Unit Test Conditions Note

Rosc Thermal Resistance from Junction to Case 0.91 °C/W Fig. 21
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Typical Performance

100 100
Co_ndltnc:ns: Vo= 15V, Vs = 13V, / Conditi?ns: Voo 15‘/{:;‘
90 4{1=-40°c 90 4T=25°C = P
tp =< 200 us / tp =< 200 us
80 L 80 ////
= / / Vs =11V = Ves =11V
. 70 » ~ 70 e / —_—
2 / v B / ~
< 60 /! = e P
] e < 60 74
g y £ i
S S
5 50 5 50 L/
o / / o // Ves =9V
S a0 / e g a0 - B
g / / vomay g /// //
v 30 // / \ / /'
[ o
g 20 // / g //
Vg =7V
10 /// Voe=7V /
0.0 2.0 4.0 6.0 8.0 10.0 12.0 . 2.0 4.0 6.0 8.0 10.0 12.0
Drain-SourceVoltage, V¢ (V) Drain-SourceVoltage, Vs (V)
Figure 1. Output Characteristics T, = -40 °C Figure 2. Output Characteristics T, = 25 °C
80 1.6 :
Conditions: Conditions:
70 T IIJD==1<725;:): Hs Vgs = 13V — 14 1 :7:5==1135.‘:IA /,/
~ /g t, <200 ps
T 60 Vos =150 A L - 1.2
y _— z ——
~ 50 P / Ves =9V = 1.0 i —
t — o
g / / '3
5 a0 - // o 0.8
Q
§ / // g
S 30 . 2 06
(-] ~ _ (7]
£ 20 7 T 6 0.4
©
S
(=
10 4 / 0.2
0 0.0
0.0 2.0 4.0 6.0 8.0 10.0 12.0 -40 -20 0 20 40 60 80 100 120 140 160 180
Drain-SourceVoltage, V, (V) Junction Temperature, T; (°C)
Figure 3. Output Characteristics T, =175 °C Figure 4. Normalized On-Resistance vs. Temperature
120 ‘ 140 ‘ ‘
Conditions: Conditions:
Vgs =15V Ips=13.4A
100 4 t, <200 pus 120 1-{t, <200 ps
et
= T,4175 °C _______,._—-—"" - \\

100 —
£ £ N —
.8 80 -8 \\ s = 11V ///
g £ ////
= T,=-40 °C - 80 I— "

& JI— I —— Vis=13\V | et L
g 60y T,=25°C 3 - "
3 [~3 Vgs =15V L™
< - 60
8 8
c c
8 40 s
o 2 40
wv "
[ Q
(-4 o
s % S 2
0 0
0 5 10 15 20 25 30 35 40 40 20 0 20 40 60 80 100 120 140 160 180
Drain-Source Current, I (A) Junction Temperature, T; (°C)
Figure 5. On-Resistance vs. Drain Current Figure 6. On-Resistance vs. Temperature
For Various Temperatures For Various Gate Voltage
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Typical Performance

100 -12 -10 -8 -6 -4 -2 ]
Conditions: // L~ 0
90 vps=20V e
DS /
tp <200 ps -10

N /i 7/
Vo A

o ///
50 TJ=175°C/h T,=25°C
w0 //
30 // =-40 °C
20 / /

. 7
/ . = / / / Conditions:

Drain-Source Current, I, (A)

Drain-Source Current, I (A)
™S
N
&
o

T;=-40°C -90

0 2 4 6 8 10 12 14 / / 1, <200 ps
-100

Gate-Source Voltage, V (V) Drain-Source Voltage V¢ (V)
Figure 7. Transfer Characteristic for i 8. Bodv Diode Characteristic at -40 °C
Various Junction Temperatures 'gure ©. body Liode Lharacteristic at -
-10 -8 -6 -4 -2 0 -10 -8 -6 -4 -2 0
(] 0

/ -10 -10
ves=.4v‘%/ Ves =0V 20 Ves=‘4v/ Ves=0V

N
N

Ves=-2V

~

N

N

/
/)
/)
/// B //
Vi e || o /Y Conditions

-90
/// t, <200 ps /// t, <200 ps
-100|

Drain-Source Voltage V¢ (V) Drain-Source Voltage V¢ (V)

Drain-Source Current, I (A)

&
o
Drain-Source Current, I (A)
&
“
o
<

N

Figure 9. Body Diode Characteristic at 25 °C Figure 10. Body Diode Characteristic at 175 °C
4.0 ‘ 16 e - - - [
Conditons Conditions: i
35 Ves = Vps Ips=13.4A }
Ips = 3.67 MA| lgs = 50 mA ‘ 1
12 4 {vos=500v | ; S - } d | -
3.0 T,Di 25°C /
_ \\ <
S \\ ~a
= 25 — 2 g
= S ———— - - R e R ‘ — —
@ T ——— 1) _—
0 2.0 s r
s °
S s>
> 4 . - - . - .
2 1.5 ¢ ! ‘ | | ‘
2 5 ‘ ‘ | | |
v 1.0 4
= % o4 /- - - - - -
0.5 O
00 4 1 1 1 1 1 1
-40 -20 1] 20 40 60 80 100 120 140 160 180 0 10 20 30 40 50 60
Junction Temperature T, (°C) Gate Charge, Q; (nC)
Figure 11. Threshold Voltage vs. Temperature Figure 12. Gate Charge Characteristics
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Typical Performance

-10 -8 -6 -4 -2 ) -10 -8 -6 -4 -2 0
]
:‘5,; sz=ov/ Ves=5V, // 20 :5; sz=5v//sz=ov/ // 20
3 S S ]l R yanye7amm
/ S S| |E S S ]
3 / LSS ] |8 A S,
3 / S e |8 S LS
E // / / / -70 E // / // 70
i S LSS ol | / 4 o

oS SS ] oo S S are ] oo
/ / / / t, <200 ps 100 / // / / t, <200 ps

-100|
Drain-Source Voltage V¢ (V) Drain-Source Voltage V¢ (V)
Figure 13. 3rd Quadrant Characteristic at -40 °C Figure 14. 3rd Quadrant Characteristic at 25 °C
-10 -8 -6 -4 2 0 25
0

-10 20 /
/;/ e /
/ /} Ves =5V 30 15 /
/ e //(Vss =10V .40 /
/ / / A Vgs = 15V

10 /

/

Drain-Source Current, I, (A)
Stored Energy, Eqss (WJ)

/ -70 5
///// Conditions: -80 /
// T;=175°C 90 o
t, <200 pus
// -100 0 100 200 300 400 500 600 700 800
Drain-Source Voltage V¢ (V) Drain to Source Voltage, V¢ (V)
Figure 15. 3rd Quadrant Characteristic at 175 °C Figure 16. Output Capacitor Stored Energy
10000 10000 +--
Conditions: F-2 Conditions:
T,=25°C - T,=25°C
Ve =25 mV - Vac =25 mV
Ciss f =100 kHz - Ciss f =100 kHz
1000 A

T N T

2 \ = ]

g \ Coss S

& 100 -\ 5 ¢

- \ - 055

S \ S

[ | <

2 4 2

o AN o

10 C, — 5
Crosmmmmne
1 1
] 50 100 150 200 0 150 300 450 600 750
Drain-Source Voltage, Vy (V) Drain-Source Voltage, Vpg (V)
Figure 17. Capacitances vs. Drain-Source Figure 18. Capacitances vs. Drain-Source
Voltage (0 - 200V) Voltage (0 - 750V)
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Typical Performance

40 -- - - — ER 140 - - T - - e
Conditions] Conditions]
< 35 - S I A T,=175°C | L T,s175°C
2 \ s 120 - N == — — |-
£ 30 e s - e & 100 AN
'E" \\ g . . N . RN S
g 25 - - - - \ - e E
3 s 8o - - 4+ - s B
a 20 - - - N °
o -
: N\ g e e e e e N
s 15 - 4 - - - e A
£ \ 2
S 2 40 - - -+ -- N
§ 10 — - — — E \
§ 5 B ) B B T\ '5 20 - - + — B
£ = N\
g o °
40 20 0 20 40 €0 80 100 120 140 160 180 -40 -20 0 20 40 60 80 100 120 140 160 180
Case Temperature, T, (°C) Case Temperature, T, (°C)
Figure 19. Continuous Drain Current Derating vs. Figure 20. Maximum Power Dissipation Derating vs.
Case Temperature Case Temperature
100 ‘
E . \ \
[®)
¥ = Limitec by Roclon \ \ 1us
=3
I:IE 05 / vg 10 \ \ 1
g - N N 0w
g 0.3 c |
L g 100
g / 3 \ ‘ )
o O 1
E100e-3 |~ e g \ 1ms
v i H ‘
a o
©
S b | s so0ms
: 8 0.1 A conditions:
S o2 a Te=25°C
v D=0
2 )
E’, 0.01 Parameter: t,
10E-3 SinglePulse 0.01
0.1 1 10 100 1000
1E-6 10E-6 100E-6 1E-3 10E-3 100E-3 1 .
Time, t, (s) Drain-Source Voltage, Vy¢ (V)
Figure 21. Transient Thermal Impedance . .
9 - P Figure 22. Safe Operating Area
(Junction - Case)
100 120
Conditions: Conditions:
90 J{T,=25°C T,=25°C
Vpp = 500 V Vpp = 500V
0 - Rogey = 2,50 100 | Ry =2.50
Vgs = -4/+15 V Vgs = -4/+15 V L Erotal
70 4| FWD = C3M0060075K1 FWD = C3M0060075K1
L =598 uH . __ 80 f{L=135pH //
3 60 Total 3 //
= ~ S b E,
a 2 /_’—’—' on
9 50 S 60 e
- - e
w Eon ) L
£ 40 £ —
8 £ a0
2 30 2
wv wv
20 E
" Eox 20 prieel N o
10
0 0
0 1 2 3 a4 5 0 5 10 15 20 25 30
Drain to Source Current, I (A) Drain to Source Current, I (A)
Figure 23. Clamped Inductive Switching Energy vs. Figure 24. Clamped Inductive Switching Energy vs.
Drain Current (V,, = 500V) Drain Current (V,, = 500V)
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Typical Performance

250 140
Conditions: Conditions:
T,=25°C Ips=13.4A
Vpp =500V Evotal 120 4 Voo =500V
200 {]lhs=13.4A Re(ex) = 2.5Q
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External Gate Resistor RG(ext) (Ohms) Junction Temperature, T, (°C)
. . o Figure 26. Clamped Inductive Switching Energy vs.
Figure 25. Clamped Inductive Switching Energy vs. R 9 P 9 9y
Glext) Temperature
50
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40 4{1s=13.2a
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— FWD = C3M0060075K1 VGS
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/ 1
]
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] :“ ir ": t
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Figure 27. Switching Times vs. R

G(ext)
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Test Circuit Schematic

'_
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Figure 29. Clamped Inductive Switching
Waveform Test Circuit
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Package Dimensions
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SYMBOL MIN (mm) MAX (mm)
A 4.83 5.21
Al 222 2.6
A2 1.91 2.16
b 1.10 1.30
bl 0.65 0.79
b3 1.34 1.44
b5 0.74 1.14
c 0.55 0.68
D 20.76 21.14
DI 16.25 17.65
D2 2.95 3.35
E 15.75 16.13
El 13.1 14.15
E2 3.68 5.10
E3 1.00 1.90
E4 12.38 13.43
E5 14.65 15.05
el 5.08 BSC
e2 2.79 BSC
e3 2.54 BSC
L 19.72 20.32
Ll 3.87 447
@P 3.51 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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PRD-05970

. ALL METAL SURFACES ARE TIN PLATED (MATTE), EXCEPT

AREA OF CUT.
DIMENSIONING & TOLERANCING CONFORM TO ASME
Y14.5M-1994.

. ALL DIMENSIONS ARE LISTED IN MILLIMETERS. ANGLES

ARE IN DEGREES.
BURR OR MOLD FLASH SIZE (0.5 mm) IS NOT INCLUDED IN
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Recommended Solder Pad Layout

All dimensions in mm

— 2X 1.50 |=—
[ 2X 1.84 —=

- 2X 1.33 = 2X 1.00

4X 3.46 4X 2.01

5.08 2,79 2.54
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Revision history

Document Version Date of release Descriptiion of changes

1.0 March-2024 Initial datasheet
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Notes & Disclaimer

This document and the information contained herein are subject to change without notice. Any such change
shall be evidenced by the publication of an updated version of this document by Wolfspeed. No communication
from any employee or agent of Wolfspeed or any third party shall effect an amendment or modification of this
document. No responsibility is assumed by Wolfspeed for any infringement of patents or other rights of third
parties which may result from use of the information contained herein. No license is granted by implication or
otherwise under any patent or patent rights of Wolfspeed.

Notwithstanding any application-specific information, guidance, assistance, or support that Wolfspeed may
provide, the buyer of this product is solely responsible for determining the suitability of this product for the
buyer’s purposes, including without limitation for use in the applications identified in the next bullet point, and
for the compliance of the buyers’ products, including those that incorporate this product, with all applicable legal,
regulatory, and safety-related requirements.

This product has not been designed or tested for use in, and is not intended for use in, applications in which failure
of the product would reasonably be expected to cause death, personal injury, or property damage, including
but not limited to equipment implanted into the human body, life-support machines, cardiac defibrillators,
and similar emergency medical equipment, aircraft navigation, communication, and control systems, aircraft
power and propulsion systems, air traffic control systems, and equipment used in the planning, construction,
maintenance, or operation of nuclear facilities.

RoHS Compliance

The levels of RoHS restricted materials in this product are below the maximum concentration values (also referred
to as the threshold limits) permitted for such substances, or are used in an exempted application, in accordance
with EU Directive 2011/65/EC (RoHS2), as implemented January 2, 2013. RoHS Declarations for this product can
be obtained from your Wolfspeed representative or from the Product Documentation sections of www.wolfspeed.
com.

REACh Compliance

REACh substances of high concern (SVHCs) information is available for this product. Since the European Chemical
Agency (ECHA) has published notice of their intent to frequently revise the SVHC listing for the foreseeable future,
please contact your Wolfspeed representative to ensure you get the most up-to-date REACh SVHC Declaration.
REACh banned substance information (REACh Article 67) is also available upon request.

Contact info:

4600 Silicon Drive

Durham, NC 27703 USA

Tel: +1.919.313.5300
www.wolfspeed.com/power
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