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CAS120M12BM?2 V.. 1.2 kv
1.2kV, 13 mQ All-Silicon Carbide E.w Total @ 1208, 150 cc  2-1 mJ
Half-Bridge Module Roscon 13 mQ
C2M MOSFET and Z-Rec® Diode

Features Package 62mm x 106mm x 30mm

Ultra Low Loss

High-Frequency Operation

Zero Reverse Recovery Current from Diode

Zero Turn-off Tail Current from MOSFET x | s
Normally-off, Fail-safe Device Operation F: a @ @
Ease of Paralleling -1
Copper Baseplate and Aluminum Nitride Insulator

System Benefits \ oy -
- - CREE® . it
® Enables Compact and Lightweight Systems CAS120M12BMZ 71} e

High Efficiency Operation & 51437-041
Mitigates Over-voltage Protection ///

Reduced Thermal Requirements
Reduced System Cost

i O

Applications
® Induction Heating

Part Number Package Marking

Solar and Wind Inverters
DC/DC Converters CAS120M12BM2 | Half-Bridge Module | CAS120M12BM2

Line Regen Drives
Battery Chargers

Maximum Ratings (T_= 25°C unless otherwise specified)

Symbol Parameter Value Unit Test Conditions Notes
DSmax Drain - Source Voltage 1.2 kv
Gmax Gate - Source Voltage -10/+25 V | Absolute maximum values
Vsop Gate - Source Voltage -5/20 \Y Recommended operational values
193 Ves =20V, T,= 25 °C
I Continuous MOSFET Drain Current A - Fig. 26
138 Ves =20V, T.=90 C
Iy puise) Pulsed Drain Current 480 A | Pulse width tp limited by T,
305 Ves = -5V, T.= 25 °C
I Continuous Diode Forward Current A
195 Ves = -5V, T.=90 °C
T max Junction Temperature -40 to +150 °C
Te 1 Torg Case and Storage Temperature Range -40 to +125 °C
Vi Case Isolation Voltage 5 kv | AC, 50 Hz , 1 min
Letray Stray Inductance 15 nH | Measured between terminals 2 and 3
P, Power Dissipation 925 W |Tc=25°C, T, =150 °C Fig. 25
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Electrical Characteristics (T, = 25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
V@eripss | Drain - Source Breakdown Voltage 1.2 kV |V, =0V, I, =300 pA
Vas(th) Gate Threshold Voltage 1.8 2.6 \ Vos= 10V, Ip = 6 mA Fig. 7
80 300 MA [ Vos = 1.2 kV, Vgs = OV
Ibss Zero Gate Voltage Drain Current S
400 1500 Vos = 1.2 kV,Vgs = 0V, T, = 150 C
Iess Gate-Source Leakage Current 1 100 nA |V, =20V, Vps = OV
13 16 Ves =20V, Ips = 120 A Fig. 4
Rosen) | On State Resistance M2 [V = 20 V. To = 120 A ig. 4,
23 30 > o’ ’ 5,6
T,=150 C
53.8 Vos= 20V, Ips= 120 A )
Jrs Transconductance S ~— Fig. 8
48.5 Vps= 20V, Ip=120A, T, =150 C
Ciss Input Capacitance 6.3
. Vos = 1 kv, f =200 kHz, Fig.
Coss Output Capacitance 0.88 nF Vac = 25 mV 16, 17
Crss Reverse Transfer Capacitance 0.037
Eon - i Voo = 600V, Ves = -5V/+20V
o Turn-On Switching Energy 1.7 mJ Io = 120 A, Ren = 2.5 O .
E Turn-Off Switching Ener Load = 142 pH, T, = 150 °C Fig. 22
or g Energy 0.4 mJ | Note: IEC 60747-8-4 Definitions
R (inty Internal Gate Resistance 1.8 Q f =200 kHz, Vac = 25 mV
Qes Gate-Source Charge 97
i Vop= 800 V, Vgs = -5V/+20V, .
Qep Gate-Drain Charge 118 nC Io= 120 A, Per JEDEC24 pg 27 Fig. 15
Qs Total Gate Charge 378
taon) Turn-on delay time 38 ns | V,, = 600V, V =-5/+20V,
te Rise Time 34 ns [2o= 120 A Ry = 259 .
Timing relative to Vg Fig. 24
Eacorry Turn-off delay time 70 ns Note: IEC 60747-8-4, pg 83
te Fall Time 22 ns | Inductive load
1.5 1.8 Ir=120A,V, =0 Fig. 10
Vsp Diode Forward Voltage \ =
1.9 2.4 Ir=120A, T, =150 C,V, =0 Fig. 11
. I, =120A,V, =600V, T =
Qc Total Capacitive Charge 1.1 pC 25°C, di.,/dt = 3 kA/ps, Vig = -5 V
Thermal Characteristics
Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
Rinsem Thermal Resistance Juction-to-Case for MOSFET 0.125 | 0.135 Fig. 27
°Cc/W
Rinen Thermal Resistance Juction-to-Case for Diode 0.108 | 0.115 Fig. 28
Additional Module Data
Symbol Parameter Max. Unit Test Condtion
w Weight 290 g
M Mounting Torque 5 Nm To heatsink and terminals
Clearance Distance 9 mm Terminal to terminal
30 mm Terminal to terminal
Creepage Distance
40 mm Terminal to baseplate

CAS120M12BM2,Rev. -
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Typical Performance
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Figure 1. Output Characteristics T, = -40 °C Figure 2. Output Characteristics T; = 25 °C
360 1.8 ;
Conditions: Conditions:
T,=150°C 1.6 4] 1s=120A //
| | tp <200 ps o - . Vgs=20V
300 Vo= 1oy Y ZOZ/ va J[B<200ms 7
S"é‘ Vgs =16V >/// ; //
= 240 - a 1.2
E‘ V / / ‘é
s Vgs =14V %// Yo 12 £ o _—
3 180 Z / | ':_
g — g o8
5 / et Ves=10V ]
o T a
% 120 i $ 06
i L [
£ // [
© j=
a / O o4
60 ~
0.2
|
0 : 0.0
0 1 2 3 4 5 6 7 8 9 10 -50 -25 0 25 50 75 100 125 150
Drain-Source Voltage, Vys (V) Junction Temperature, T, (°C)
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Typical Performance
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Figure 7. Threshold Voltage vs. Temperature Figure 8. Tra ns_fer Characteristic for Various
Junction Temperatures
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Figure 11. Diode Characteristic at 150 °C Figure 12. 3 Quadrant Characteristic at -40 °C
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Typical Performance
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Typical Performance
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Figure 23. Timing vs. R¢ Figure 24. Resistive Switching Time Description
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Figure 27. MOSFET Junction to Case Thermal Impedance

Figure 28. Diode Junction to Case Thermal Impedance
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ing vs. Case Temperature
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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 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 Chemi-
cal Agency (ECHA) has published notice of their intent to frequently revise the SVHC listing for the foreseeable
future,please contact a Cree representative 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.

Module Application Note:

The SiC MOSFET module switches at speeds beyond what is customarily associated with IGBT based modules.
Therefore, special precautions are required to realize the best performance. The interconnection between the gate
driver and module housing needs to be as short as possible. This will afford the best switching time and avoid the
potential for device oscillation. Also, great care is required to insure minimum inductance between the module and
link capacitors to avoid excessive V. overshoots.

Please Refer to application note: Design Considerations when using Cree SiC Modules Part 1 and Part 2.
[CPWR-AN12, CPWR-AN13]

Cree, Inc.

Copyright © 2014 Cree, Inc. All rights reserved. 2600 Silicon brina

The information in this document is subject to change without notice. Durham, NC 27703
USA Tel: +1.919.313.5300

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