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C2M0160120D

Silicon Carbide Power MOSFET

™
Z-FET MOSFET
N-Channel Enhancement Mode
Features

Vs 1200 V
ID(MAX)@25°C 17.7 A
RDS(on) 160 mQ

Package

® High Speed Switching with Low Capacitances
® High Blocking Voltage with Low Rps(on)
® FEasy to Parallel and Simple to Drive » §
® Resistant to Latch-Up Halogen-Free Q@Dﬂ )
® Halogen Free, RoHS Compliant 1 COMPLIANT
B fit .
enemnts TO-247-3
® Higher System Efficiency D {2)
® Reduced Cooling Requirements
® Increased System Switching Frequency
Applications
. . G
® Auxiliary Power Supplies " 5 (3)
® Solar Inverters
® High Voltage DC/DC Converters
o S S
High-frequency applications Part Number Package
C2M0160120D TO-247-3
Maximum Ratings (T. = 25 °C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
17.7 Vgs@20 'V, Te = 25°C Fig. 19
Ins (ocy | Continuous Drain Current A
11 Vgs@20 V, Tc=100°C
Ips (puisey | Pulsed Drain Current 45 A Pulse.W|-dth tp =50 us o
duty limited by Tjmax, Tc = 25 C
Vs Gate Source Voltage -10/+25 \%
P.. |Power Dissipation 125 W |T.=25°C Fig. 20
T 7T Operating Junction and Storage -55 to °c
37 'stg | Temperature +150
T, Solder Temperature 260 °C ifsmm (0.0637) from case for
M Mounting Torque ! Nm M3 or 6-32 screw
d 8.8 Ibf-in
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Electrical Characteristics (T, = 25°C unless otherwise specified)
Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
V@rpss | Drain-Source Breakdown Voltage 1200 Vv Ves= 0V, Ips = 50 pA
2.0 2.5 \Y Vps = 10V, Ips = 0.5 mA
vV Gate Threshold Voltage = = Fig. 11
Gs(th) 15 1.9 v | Ves =10V, Ios = 0.5 mA, 9.
' : T, = 150°C
1 100 Vps = 1200V, Ves = 0 V
Ibss Zero Gate Voltage Drain Current 10 550 MA | vps = 1200 V, Ves = 0 V
T, = 150°C
Tess Gate-Source Leakage Current 0.25 MA | Ves =20V, Vos =0V
Roson) Drain-Source On-State Resistance mQ !
290 400 Ves = 20V, I = 10A, T, = 150°C |2, 6
43 VDS= 20 V, IDS= 10 A )
Jfs Transconductance S Fig. 7
4.1 Vps= 20V, Ips= 10 A, T; = 150°C
Ciss Input Capacitance 527
Ves =0V Fig
Coss Output Capacitance 47 pF Vos = 800 V 16, 17
Crss Reverse Transfer Capacitance 4 f=1 MHz
Eoss Coss Stored Energy 15 pl | Vac=25mv Fig. 18
a(onyv Turn-On Delay Time 7 Voo = 800V, Ves = -5/20 V
th Fall Time 7 Ib=10A
ns _ _ Fig. 27
taorw | Turn-Off Delay Time 13 Roen = 0Q, R =40Q
th Rise Time 12 Timing relative to V¢
Rs Internal Gate Resistance 6.5 Q f=1MHz, Vac= 25 mV
Built-in SiC Body Diode Characteristics
Symbol | Parameter Typ. Max. | Unit Test Conditions Note
_ 3.1 Ves = -5V, I;=5 A, Ty = 25 °C _
Vsp Diode Forward Voltage \% Fig 9, 10
2.9 Ves = -2V, [(=5 A, T, = 150 °C
Thermal Characteristics
Symbol | Parameter Typ. Max. Unit Test Conditions Note
Reic Thermal Resistance from Junction to Case 0.9 1.0
Recs Case to Sink, w/ Thermal Compound 0.25 K/W Fig. 21
Rosa Thermal Resistance From Junction to Ambient 40
Gate Charge Characteristics
Symbol | Parameter Typ- Max. Unit Test Conditions Note
Qqs Gate to Source Charge 6.9 Vos = 800 V, Ves = -5/20 V
Qg Gate to Drain Charge 13.6 nC Ip =10A Fig. 12
Qs Gate Charge Total 32.6 Per JEDEC24 pg 27
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Typical Performance
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Figure 1. Typical Output Characteristics T; = -55 °C Figure 2. Typical Output Characteristics T; = 25 °C
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Drain-Source Voltage, Vps (V) Junction Temperature, T, (°C)
Figure 3. Typical Output Characteristics T, = 150 °C Figure 4. Normalized On-Resistance vs. Temperature
700 ‘ 400
Conditions: Conditions:
Vs =20V Ips=10A
600 1-t,<200 s 350 17ty <2001
T 500 7 300 /7/
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2 2 =
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j =4 j =4
S 100 O 5o
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Drain-Source Current, I (A) Junction Temperature, T, (°C)
Figure 5. Typical On-Resistance vs. Drain Current Figure 6. Typical On-Resistance vs. Temperature
For Various Temperatures For Various Gate Voltage
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Typical Performance

20 L / -5 -4 -3 -2 -1 0
Conditions: 0
= = ° e

Vos =20V Ty=150°C Condition:
tp <200 ps = -55 °f

Vgs=-5V :’ 5‘25 c
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/
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Drain-Source Current, Iy (A)
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Drain-Source Current, I (A)
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Gate-Source Voltage, Vs (V) Drain-Source Voltage, Vps (A)
Figure 7. Typical Transfer Characteristic Figure 8. Typical Body Diode Characteristic
For Various Temperatures T,=-550C
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— Condition: Ved=-5 Condition:

T,=25°C T,=150°C
Vgs = -5 V/ t, <50 ps 5 y t, <50 ps 5

/ /
/ Vgs=0V /
™ 10 —— 10
/ / 20 / / Vosav 20
-30

Drain-Source Current, lps (A)

Drain-Source Current, Iy (A)

-30
Drain-Source Voltage, Vs (A) Drain-Source Voltage, Vi (A)
Figure 9. Typical Body Diode Characteristic Figure 10. Typical Body Diode Characteristic
T,=250°C T, =150°C
3.5 ; 25 S
\(;ont_ii;igr\;s Conditions:
3.0 \\ Iog = 0.5 mA . el I D R R R
\ Vps = 800V /

25 N~ = T,=25°C
— - —
2 — Typ = 15 /
= ---l__ T | 3
. 2.0 = = o
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E Min Tl ==L _ o % 10
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0.0 -5
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Junction Temperature T, (°C) Gate Charge, Qg (nC)
Figure 11. Typical and Minimum Threshold Voltage vs.
Temperature Figure 12. Typical Gate Charge Characteristic 25 °C
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Typical Performance

Drain-Source Voltage, Vi (V)
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Figure 13. Typical 3rd Quadrant Characteristic Figure 14. Typical 3rd Quadrant Characteristic
T,=-550C T,=250°C
-5 -4 -3 -2 -1 0 1000
T 0 Ciss
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Drain-Source Voltage, Vps (V)

Figure 15. Typical 3rd Quadrant Characteristic

Figure 16. Typical Typical Capacitances vs. Drain-Source

Drain-Source Voltage, Vs (V)

T, =150 °C Voltage (0 - 200V)
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Figure 17. Typical Typical Capacitances vs. Drain-Source
Voltage (0 - 1000V)
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Typical Performance
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Figure 19. Continuous Current Derating Curve Figure 20. Continuous Power Derating
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Figure 21. Typical Transient Thermal Impedance . .
9 ypP . P Figure 22. Safe Operating Area
(Junction - Case)
900 I 700 T
Conditions: E Conditions:
800 4| T=25°C Total /1 T,=25°C
Vpp = 800V 600 11V, =600V
700 4 Rg(ext) = 6.8 Q Rgfext) = 6.8Q Erotal
Vs = -5/+420 V Vgs = -5/420 V
FWD = C2D05120A 500 T1FWD = C2D05120A
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0 0
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Drain to Source Current, I (A) Drain to Source Current, Ipg (A)

Figure 23. Clamped Inductive Switching Energy vs.

Drain Current (V,, = 800 V)
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Figure 24. Clamped Inductive Switching Energy vs.
Drain Current (V,, = 600 V)
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Typical Performance

300 } 200
Conditions: Erotal
T,=25°C _~ 180
250 4| v,,=800Vv 160 \
Ips= 10 A ~ .
Vgs = -5/+20 V / 120 Total
200 | Fwp= c2pos120A » 3 \
= L=856 uH =
2 - g 120 :
A S Conditions: 20
w —
S 150 — ,/ & 100 | 1os=10A
& / S Voo = 800V
= — £ 80 {Reeq =680
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£ 100 a
H 60 4 Fwbp=c2p05120A
50 40 Eor
R— 20
0 0
0 5 10 15 20 25 30 -55 -5 45 95 145
External Gate Resistor RG(ext) (Ohms) Junction Temperature, T, (°C)

Figure 25. Clamped Inductive Switching Energy vs. R Figure 26. Clamped Inductive Switching Energy vs.

G(ext) Junction Temperature
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R,=800 o (off)
Vs = -5/+20 V i
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y/ fatony DS 1 tgp0 _ i
/ ]
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/
_— ! s !
5 E 110 % / E
' Eﬂ-fr-'i ol ] t
° 0 5 10 15 20 25 td(on)-’: b : td(cﬁ)_’: : :
[} ! 1 M ]
= ton=" tosf — "
External Gate Resistor, Rg(e,) (Ohms) en " foft I [EC 1161/04

Figure 27. Resistive Switching Times vs. External Gate

Resistor (V, = 800V, I_ = 10A) Figure 28. Resistive Switching Time Description
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Clamped Inductive Switch Testing Fixture and Waveforms

SiC Schottky
Diode

Figure 29. Clamped Inductive Switching Waveform Test Circuit

ESD Ratings

ESD Test Total Devices Sampled Resulting Classification
ESD-HBM All Devices Passed 1000V 2 (>2000V)
ESD-MM All Devices Passed 400V C (>400V)
ESD-CDM All Devices Passed 1000V IV (>1000V)

C2M0160120D Rev. -
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Package Dimensions

Package TO-247-3

CH_,_ __E__TE oA ] poS Inches Millimeters
a2 | £3 | [&]@0.64@[0[E@ Min Max Min Max
1 i 151 [ = A .190 205 4.83 5.21
ENE H @_%'LJ_T e T\I4 Al .090 100 2.29 2.54
— T = ~/ ! A2 .075 .085 1.91 2.16
H b .042 .052 1.07 1.33
(#7.18), b1 .075 .095 1.91 2.41
S 12 b2 .075 .085 1.91 2.16
HIE | ; i b3 113 133 2.87 3.38
r L - b4 113 123 2.87 3.13
i : c .022 .027 0.55 0.68
T Il D 819 831 20.80 21.10
I D1 640 695 16.25 17.65
.! ! [ D2 .037 .049 0.95 1.25
_.._Aj:_C N / L Ei - E 620 635 15.75 16.13
b3/ba E1 516 .557 13.10 14.15
b1/b2 E2 .145 .201 3.68 5.10
E3 .039 .075 1.00 1.90
E4 487 .529 12.38 13.43
R- ,-’\_ _1‘ —8 np @ e .214 BSC 5.44 BSC
N 3 3
— L .780 .800 19.81 20.32
L1 161 173 4.10 4.40
Tk ~d-U opP 138 144 3.51 3.65
1 6 A 216 236 5.49 6.00
(3) S 238 248 6.04 6.30
Recommended Solder Pad Layout
Part Number Package Marking
C2M0160120D TO-247-3 C2M0160120

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 Cree, Inc.

to equipment used in the operation of nuclear facilities, life-support machines, cardiac defibrillators or similar emergency medical 4600 Silicon Drive

equipment, aircraft navigation or communication or control systems, air traffic control systems, or weapons systems. Durham, NC 27703
USA Tel: +1.919.313.5300

Copyright © 2013 Cree, Inc. All rights reserved. The information in this document is subject to change without notice. Cree and the Fax: +1.919.313.5451

Cree logo are registered trademarks and Z-REC and Z-FET are trademarks of Cree, Inc. www.cree.com/power
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




