Vv 900V

VN
CREE =
A 45
DS

C3M01 20090J I, @2sc 22A

Silicon Carbide Power MOSFET Roson 120 mQ

™
C3M MOSFET Technology
N-Channel Enhancement Mode
Features Package

* New C3M SiC MOSFET technology A8
*  High blocking voltage with low On-resistance Drain
*  High speed switching with low capacitances

*  New low impedance package with driver source

*  Fastintrinsic diode with low reverse recovery (Qrr)
* Halogen free, RoOHS compliant

Halogen-Free

Benefits
. . Drain
*  Higher system efficiency (TAB)
*  Reduced cooling requirements GKs SSss s
* Increased power density
* Increased system switching frequency
o o Gate t|~
Applications (Pin1)
Driver Power
* Renewable energy Sg_ur;e o Sgl:‘rgeﬁ ,
* EV battery chargers (Pin2) (Pin3,45,6,7)
*  High voltage DC/DC converters
*  Switch Mode Power Supplies
* Lightin
ghting Part Number Package
C3M0120090J 7L D2PAK
Maximum Ratings (T, = 25 °C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
Vosmax | Drain - Source Voltage 900 \ Ves=0V,lp =100 pA
Vesmax | Gate - Source Voltage -8/+18 \Y% Absolute maximum values
Vsop Gate - Source Voltage -4/+15 \Y% Recommended operational values Note (1)
22 Vgs=15V, Tc=25°C Fig. 19
Ip Continuous Drain Current A
14 VGS=15V1 TC=1OODC
Iouisey | Pulsed Drain Current 50 A | Pulse width tp limited by Tjmax Fig. 22
P, Power Dissipation 83 W | T,=25°C, T,=150C Fig. 20
T,T Operating Junction and Storage Temperature 510 °C
J! Tstg 9 g +150
T, Solder Temperature 260 °C | 1.6mm (0.063") from case for 10s

Note (1): MOSFET can also safely operate at 0/+15V

C3M0120090J Rev. -, 12-2015
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Electrical Characterlstlcs (T, = 25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
V(erypss Drain-Source Breakdown Voltage 900 \Y Ves=0V, o =100 pA
1.8 2.1 3.5 \ Vs = Ves, Ib = 3 mA
Vas(th) Gate Threshold Voltage Fig. 11
1.6 \Y VDs=VGs, |D=3 I'T'IA,TJ= 150°C
Ipss Zero Gate Voltage Drain Current 1 100 PA | Vos=900V,Ves=0V
loss Gate-Source Leakage Current 10 250 NA | Ves=15V,Vps=0V
) ) 120 155 Ves=15V,b=15A Fig. 4
Ros(on) Drain-Source On-State Resistance mQ S
170 Ves=15V,Ip =15 A, T, = 150°C 56
77 VDS= 15V, IDS= 15A
Jrs Transconductance S Fig. 7
6.7 Vos= 15V, lps= 15 A, T, = 150°C
Ciss Input Capacitance 350
Coss Output Capacitance 40 pF Ves =0V, Vs =600 V 1F'E? 17,
Crss Reverse Transfer Capacitance 3 f=1MHz
Vac=25mV
Eoss Coss Stored Energy 9 [iN] Fig. 16
Eon Turn-On Switching Energy 49 0 Vps =400V, Vgs =-4 V/15V, |D =15A, Fig. 26,
Eorr Turn Off Switching Energy 16 Roteq = 2:50, L= 142 uH, T, = 150°C 29
ta(on) Turn-On Delay Time 12.5
- Voo =400V, Vgs =-4 V/15V
t Rise Time 9 . Io=15A, Reen = 2.50Q, Fig. 27,
tacorn Turn-Off Delay Time 15 Timing relative to Vy 29
Inductive load
1 Fall Time 5
Ra(int) Internal Gate Resistance 16 Q f=1MHz Vac=25mV
Qqs Gate to Source Charge 4.8 Vos = 400 V, Ves = -4 V/15 V
Qqu Gate to Drain Charge 5.0 nC |b =15A Fig. 12
Qo Total Gate Charge 17.3 Per IEC60747-8-4 pg 21
Reverse Diode Characteristics (T, = 25°C unless otherwise specified)
Symbol | Parameter Typ. Max. Unit Test Conditions Note
4.8 \Y% V=4V I, =75A :
Vsp Diode Forward Voltage 1F'§ 8,9,
4.4 \Y V=4V 1, =75A,T,=150°C
Is Continuous Diode Forward Current 17 A V=4V Note (2)
ls.puse | Diode pulse Current 50 A Vs = -4V, pulse width tp limited by Tjmax Note (2)
t, Reverse Recover time 24 ns
V. =-4V, I =15AV, =400V
Q, Reverse Recovery Charge 115 nC dif/dt = 90(S)DA/US. T -50°C Note (2)
L Peak Reverse Recovery Current 6.2 A
Note (2): When using SiC Body Diode the maximum recommended V = -4V
Thermal Characteristics
Symbol | Parameter Max. Unit Test Conditions Note
Rosc Thermal Resistance from Junction to Case 1.5
°C/W Fig. 21
Roua Thermal Resistance From Junction to Ambient 40

C3M0120090J Rev. -,
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Typical Performance

45 ; a5 Vgs= 15V
Conditions: | Conditions:
a0 T,=-55°C Vgs =15V a0 4 T,=25°C
tp = < 200 p| / g tp =< 200 ps| / Vgs =13V
2 35 / Ves=13V-————————— T ? 35 /
£ 30 2 30 ¥ /VGs =11V -
- ~ =
c c
£ Ves=11V_|___ g
3 / 3 /
g 20 8 20 e
H = 5 Vgs=9V
§ N / Ves=9V § N / L s
< — | <
g 4 A g
a 10 a 10 —
Vgs=7V T
s // GS s // I Ves=7V
— %
0 0
0 2 4 6 8 10 11 0 2 4 6 8 10 11
Drain-Source Voltage, Vi (V) Drain-Source Voltage, Vg (V)
Figure 1. Output Characteristics T, =-55 °C Figure 2. Output Characteristics T, = 25 °C
45 Cqgy T 2.5
Conditions: Ves =13V / i Conditior‘ls:
T,=150°C . =
a0 HT = - Ips=15A
tp =< 200 ps| Vas 1? v Vgs =15V
- 35 3 2.0 4{ t, <200 ps
< = -
< / Vgs= 11V 3
£ 30 e
E 25 // g 1.5
5 Ves=9V 3 _——
S g -
s % d 8 10 e
& 15 ‘@
A E——— ]
B Y — | Ves=7V s
a W4 © os
5 -
0 0.0
0 2 4 6 8 10 11 -50 -25 0 25 50 75 100 125 150
Drain-Source Voltage, Vg (V) Junction Temperature, T, (°C)
Figure 3. Output Characteristics T, = 150 °C Figure 4. Normalized On-Resistance vs. Temperature
250 L 300
Conditions: Conditions:
225 4| Ves=15V 275 T|1ps=15A
t, <200 ps 250 4 t,<200 ps
200 — —
—_ T,=150°C | — 225
© R v
£ ]
g€ 150 T,=-55°C i £ 175 \\ Vgs =11V s e
g 125 e ] g 150 T Vs =13V //é
= T,325°C « e
g 100 g 125 i
5 g 100 Ves= 15V
E 75 E GS ~ v
H o 75
o 50 o
8 S 50
25 25
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0 5 10 15 20 25 30 35 40 45 -50 -25 0 25 50 75 100 125 150
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

Junction Temperature T, (°C)

Gate Charge, Q¢ (nC)

35 w -8 7 6 5 -4 -3 2 1
Conditions: // / — 0
Vps=20V —
30 4 t:s< 200 ps / ‘/// 5
=z T,=150°c/// =z v55=4v//
2 25 8 o/ A -10
- = Ves= 0V
5 20 nE2sie / / g / / // < -15
5 777 A%
g 15 L g / / / Ves=-2V
>
o / / / 2 A -25
@ b /
a / / / a / / -30
5 / / / 35
/ / Conditions:
0 — T,=-55°C -40
0 2 a4 6 8 10 12 14 / tp <200 ps "
Gate-Source Voltage, Vg (V) Drain-Source Voltage Vs (V)
Figure 7. Transfer Characteristic for ) . _—
gure : Figure 8. Body Diode Characteristic at-55 °C
Various Junction Temperatures
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L / L
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=3 =] /
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s / -30 s / V -30
/ -35 A -35
/
// / Conditions: /// Conditions:
77/ T,=25°C -40 T,=150°C -40
// t, <200 ps /// t, <200 ps
-45 -45
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
3-0 I 16 ,,,,,,,,,,,,,,,,,,,,,,,,
Conditons "
Conditions:
~~—__ A los= 15 A -
2.5 ps=3m, lgs= 10 mA
I 12 4 \7:5=AOOV 77777777777777777777777
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Figure 11. Threshold Voltage vs. Temperature
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Typical Performance
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Drain-Source Current, lps (A)
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Drain-Source Current, Iy (A)

i /
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Conditions: / Conditions:
T,=-55°C / T,=25°C
t,<200 ps / t, <200 ps
-40 -40

Drain-Source Voltage Vs (V) Drain-Source Voltage Vs (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
1000 1000
Conditions: | C F
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Drain-Source Voltage, Vs (V) Drain-Source Voltage, Vs (V)
Figure 17. Capacitances vs. Drain-Source Figure 18. Capacitances vs. Drain-Source
Voltage (0 - 200V) Voltage (0 - 900V)
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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
(Junction - Case)
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Drain to Source Current, I (A)
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Figure 23. Clamped Inductive Switching Energy vs.
Drain Current (V,, = 600V)
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Figure 24. Clamped Inductive Switching Energy vs.
Drain Current (V,, = 400V)
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Typical Performance

150 : 100 :
Conditions: Conditions:
T,=25°C lbs=15A
Vpp = 400V Vpp = 400V
120 4 los=15A ] 80 4 Roey =2.5Q
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L —
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External Gate Resistor RG(ext) (Ohms) Junction Temperature, T, (°C)
. . S Figure 26. Clamped Inductive Switching Energy vs.
Figure 25. Clamped Inductive Switching Energy vs. R 9 P 9 9y
(ex) Temperature
30
Conditions:
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Vot t
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Figure 27. Switching Times vs. Reex Figure 28. Switching Times Definition
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Test Circuit Schematic

Q

RN
L]

—c]

Figure 29. Clamped Inductive Switching Test Circuit

Note (3): Turn-off and Turn-on switching energy and timing values measured using SiC MOSFET Body Diode as shown above.
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Packac__:;e Dimensions

Package 7L D2PAK

E DI All Dimensions in Millimeters
- im
— 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) E
‘ ‘ b 0.500 0.600 0.700
A ‘
@ . Al b2 0.600 0.800 1.000
jen) Loy
| S [ 0.330 0.490 0.650
‘ ‘ ‘ ‘ ‘ ‘ > ‘ ‘ ‘ ‘ ‘ ‘ ‘ " c2 1.170 1.285 1.400
A z
Iaupligliglistier :I E D 9.025 9.075 9.125
— o~
@@*’ b D1 4,700 4.800 4.900
€
el o1 E 10.130 | 10.180 | 10.230
El 6.500 7.550 8.600
E2 6.778 7.223 7.665
b b2 e 1.27
\ \ | H 15.043 | 16.178 | 17.313
o[% U[% L 2.324 2.512 2.700
e S 1 | ooes | 1418 | 1.8
o 0° 4° 8°
21 4.5° 5° 5.5°
s [ =
10.480
i —
1 1 z
\ \ <
\ \
[ |
T 7iF7 i
2
‘ 8.520 ‘
m ﬁ
=3
I
. 7 0.900(7X)
Package Top View When Solder Lo | ‘ :
PCB Pad layout Top View
NOTES: 2015-03-31)
1. ALL DIMENSION ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 0150531
PPROJECTION [DRAWING. NO. REV. : -
CPL0209 0
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Notes

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 (RoHS?2), as implemented January 2, 2013. RoHS Declarations for this product can be obtained from your Cree representative or
from the Product Documentation sections of www.cree.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 a Cree represen-
tative to insure you get the most up-to-date REACh SVHC Declaration. REACh banned substance information (REACh Article 67) is
also available upon request.

This product has not been designed or tested for use in, and is not intended for use in, applications implanted into the human body
nor in applications in which failure of the product could lead to death, personal injury or property damage, including but not limited
to equipment used in the operation of nuclear facilities, life-support machines, cardiac defibrillators or similar emergency medical
equipment, aircraft navigation or communication or control systems, air traffic control systems.

Related Links

Cree, the Cree logo, and Zero Recovery are registered trademarks of Cree, Inc.

10

C2M PSPICE Models: http://wolfspeed.com/power/tools-and-support
SiC MOSFET Isolated Gate Driver reference design: http://wolfspeed.com/power/tools-and-support

SiC MOSFET Evaluation Board: http://wolfspeed.com/power/tools-and-support

Cree, Inc.
Copyright © 2015 Cree, Inc. All rights reserved. Dt?ggnﬁ"ﬁggg%g
The information in this document is subject to change without notice. USA Tel: +1.919.313.5300

Fax: +1.919.313.5451
www.cree.com/power
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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