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Description

United Silicon Carbide's cascode products co-package its high-
performance G3 SiC JFETs with a cascode optimized MOSFET to
produce the only standard gate drive SiC device in the market today.
This series exhibits ultra-low gate charge, but also the best reverse
recovery characteristics of any device of similar ratings. These
devices are excellent for switching inductive loads when used with
recommended RC-snubbers, and any application requiring standard
gate drive.

Features

¢ Typical on-resistance Rpgion)typ OFf 27mMQ

+ Maximum operating temperature of 175°C
+ Excellent reverse recovery

+ Low gate charge

+ Low intrinsic capacitance

+ ESD protected, HBM class 2

+ Very low switching losses (required RC-snubber loss negligible
under typical operating conditions)

Typical applications

*

EV charging

*

PV inverters

*

Switch mode power supplies

*

Power factor correction modules

*

Motor drives

*

Induction heating
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Maximum Ratings

Parameter Symbol Test Conditions Value Units
Drain-source voltage Vbs 650 \%
Gate-source voltage Vs DC -25to +25 \

) ) 1 Tc=25°C 65 A
Continuous drain current Ip T. = 100°C a7 A
Pulsed drain current 2 Iom Tc=25°C 230 A
Single pulsed avalanche energy 3 Eas L=15mH, l55 =4A 120 m)J
Power dissipation Piot Tc=25°C 242 W
Maximum junction temperature T} max 175 °C
Operating and storage temperature Ty, Tstg -55t0 175 °C
Max. lead temperature for soldering, o
1/8" from casepfor 5 seconds ° Tt 250 ¢
1. Limited by T} .

2. Pulse width t; limited by T, ..,
3. Starting T, = 25°C
Thermal Characteristics
. Value .
Parameter Symbol Test Conditions - Units
Min Typ Max
Thermal resistance, junction-to-case ‘ Rosc ‘ 0.48 0.62 °C/W
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Electrical Characteristics (T, = +25°C unless otherwise specified)

Typical Performance - Static

. Value .
Parameter Symbol Test Conditions - Units
Min Typ Max
Drain-source breakdown voltage BVps Vgs=0V, Ip=1mA 650 \Y
VDS=650V, 6 150
Vgs=0V, T,=25°C
Total drain leakage current Ibss pA
VDS=650V, 30
Vgs=0V, T,=175°C
Total gate leak t [ Vos=0V, T,=25°C, 6 +20
otal gate leakage curren Gss Ves=-20V / +20V + LA
Vgs=12V, 15=40A,
. . T,=25°C 27 35
Drain-source on-resistance Rbs(on) mQ
Vgs=12V, 15=40A, 43
T,=175°C
Gate threshold voltage Vaith) Vps=5V, [p=10mA 4 5 6 \Y;
Gate resistance Rg f=1MHz, open drain 4.5 Q
Typical Performance - Reverse Diode
. Value )
Parameter Symbol Test Conditions - Units
Min Typ Max
Diode continuous forward current * ls Tc=25°C 65 A
Diode pulse current 2 Is puise Tc=25°C 230 A
Vgs=0V, 1=20A,
e - 1.3 1.4
TJ=25 C
Forward voltage VEsp \
VGS=OV, |F=20A, 135
T,=175°C ’
R h Vr=400V, [=40A,
everse recovery charge Q. Ves=-5V, R exr=22Q) 211 nC
di/dt=1500A/ps,

Reverse recovery time t, T,=25°C 34 ns
R h Vr=400V, [=40A, 188 c
everse recovery charge Q, Ves=-5V, Rg pxr=220 n

di/dt=1500A/ s,
Reverse recovery time t, T,=150°C 32 ns
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Typical Performance - Dynamic

Val
Parameter Symbol Test Conditions - e Units
Min Typ Max
Input capacitance Cis 1500
Vps=100V, V=0V
Output capacitance Coss D> f-1OOkH(;5 293 pF
Reverse transfer capacitance Cres 2
Effective output capacitance, energy Vps=0V to 400V,
related Cossten Vgs=0V 215 PF
Effective output capacitance, time Vps=0V to 400V,
related Cosstt Vgs=0V 480 PF
Coss stored energy Eoeo Vps=400V, V=0V 17.5 u
Total gate charge Qg V=400V, [-=40A 51
Gate-drain charge Qcp \D/S _ _5\} ti)lSV ' 11 nC
Gate-source charge Qcs s 19
Turn-on delay time taon) 34
Rise time t, Vps=400V, Ip=40A, 16
Gate Driver =-5V t ns
Turn-off delay time taofe) ate :_“1/2:/ © 56
Fall time t Turn-on Rgexr=1.8Q, 15
Turn-on energy including Rs energy” Eon Turn-off Rggxr=22Q 392
Turn-off energy including Rg energy” Eorr FWIIDndUCtIVZ and’ th 113
: same device wi
Total switching energy including Ry Vee = -5V and R = 220
4 Erotal cs = -2V andRg = ’ 505 w
energy RC snubber: Rs=5Q and
Snubber Rs energy during turn-on Ers on Cs=330pF, T,=25°C 5.3
Snubber Rg energy during turn-off Ers oFr 7.9
Turn-on delay time taon) 32
Rise time t, Vps=400V, Ip=40A, 16
Gate Driver =-5V t ns
Turn-off delay time taofe ate :_“1/2:/ © 57
Fall time tf Turn-on RG,EXT=1'8Q! 16
Turn-on energy including Rs energy” Eon Turn-off Rg exr=22Q 370
Turn-off energy including Rs energy” Eorr FW[I)ndUCtNZ L(?ad, ith 118
: same device wi
Total switching energy including Ry Ve = -5V and R = 220
4 ETOTAL GS — ~ an G~ ’ 488 IJJ
energy RC snubber: Rs=5Q and
Snubber Rg energy during turn-on Ers on Cs=330pF, T,=150°C 4.6
Snubber Rg energy during turn-off Ers orF 8.2

4. The switching performance are evaluated with a RC snubber circuit as shown in Figure 24.
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Typical Performance Diagrams
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Figure 1. Typical output characteristics at T, = -
55°C, tp < 250us
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Figure 3. Typical output characteristics at T, = 175°C,
tp < 250ps
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Figure 2. Typical output characteristics at T, = 25°C,
tp < 250us
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Figure 4. Normalized on-resistance vs. temperature
at Vgs = 12V and I = 40A
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Figure 5. Typical drain-source on-resistances at Vs = Figure 6. Typical transfer characteristics at Vps = 5V
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Figure 9. 3rd quadrant characteristics at T, = -55°C
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Figure 24. Clamped inductive load switching test circuit
An RC snubber (Rg = 5Q and Cs = 330pF) is required to improve the turn-off waveforms.

Applications Information

SiC cascodes are enhancement-mode power switches formed by a
high-voltage SiC depletion-mode JFET and a low-voltage silicon
MOSFET connected in series. The silicon MOSFET serves as the
control unit while the SiC JFET provides high voltage blocking in the
off state. This combination of devices in a single package provides
compatibility with standard gate drivers and offers superior
performance in terms of low on-resistance (Rpson), output
capacitance (C,,), gate charge (Qg), and reverse recovery charge
(Qrr) leading to low conduction and switching losses. The SiC
cascodes also provide excellent reverse conduction capability
eliminating the need for an external anti-parallel diode.

Like other high performance power switches, proper PCB layout
design to minimize circuit parasitics is strongly recommended due to
the high dv/dt and di/dt rates. An external gate resistor is
recommended when the cascode is working in the diode mode in
order to achieve the optimum reverse recovery performance. For
more information on cascode operation, see www.unitedsic.com.

Disclaimer

United Silicon Carbide, Inc. reserves the right to change or modify
any of the products and their inherent physical and technical
specifications without prior notice. United Silicon Carbide, Inc.
assumes no responsibility or liability for any errors or inaccuracies
within.

Information on all products and contained herein is intended for
description only. No license, express or implied, to any intellectual
property rights is granted within this document.

United Silicon Carbide, Inc. assumes no liability whatsoever relating
to the choice, selection or use of the United Silicon Carbide, Inc.
products and services described herein.



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by UnitedSiC manufacturer:

Other Similar products are found below :

614233C 648584F IRFD120 JANTX2N5237 2N7000 FCA20N60_F109 FDZ595PZ 2SK2545(Q,T) 405094E 423220D
TPCC8103,L1Q(CM MIC4420CM-TR VN1206L 614234A 715780A NTNS3166NZT5G SSM6J414TU,LF(T 751625C
IPS70R2KOCEAKMA1 BUK954R8-60E DMN3404LQ-7 NTE6400 SQJA02EP-T1-GE3 2SK2614(TE16L1,Q) 2N7002KW-FAI
DMN1017UCP3-7 EFC2J004ANUZTDG ECH8691-TL-W FCAB21350L1 P85W28HP2F-7071 DMN1053UCP4-7 NTE221 NTE2384
NTE2903 NTE2941 NTE2945 NTE2946 NTE2960 NTE2967 NTE2969 NTE2976 NTE455 NTE6400A NTE2910 NTE2916 NTE2956
NTE2911 US6M2GTR TK10A80W,4X(S SSM6P69NU,LF



https://www.x-on.com.au/category/semiconductors/discrete-semiconductors/transistors/mosfet
https://www.x-on.com.au/manufacturer/unitedsic
https://www.x-on.com.au/mpn/infineon/614233c
https://www.x-on.com.au/mpn/infineon/648584f
https://www.x-on.com.au/mpn/gtc/irfd120
https://www.x-on.com.au/mpn/semicoa/jantx2n5237
https://www.x-on.com.au/mpn/nte/2n7000
https://www.x-on.com.au/mpn/onsemiconductor/fca20n60f109
https://www.x-on.com.au/mpn/onsemiconductor/fdz595pz
https://www.x-on.com.au/mpn/toshiba/2sk2545qt
https://www.x-on.com.au/mpn/philips/405094e
https://www.x-on.com.au/mpn/stmicroelectronics/423220d
https://www.x-on.com.au/mpn/toshiba/tpcc8103l1qcm
https://www.x-on.com.au/mpn/micrel/mic4420cmtr
https://www.x-on.com.au/mpn/teccor/vn1206l
https://www.x-on.com.au/mpn/vishay/614234a
https://www.x-on.com.au/mpn/onsemiconductor/715780a
https://www.x-on.com.au/mpn/onsemiconductor/ntns3166nzt5g
https://www.x-on.com.au/mpn/toshiba/ssm6j414tulft
https://www.x-on.com.au/mpn/vishay/751625c
https://www.x-on.com.au/mpn/infineon/ips70r2k0ceakma1
https://www.x-on.com.au/mpn/nexperia/buk954r860e
https://www.x-on.com.au/mpn/diodesincorporated/dmn3404lq7
https://www.x-on.com.au/mpn/nte/nte6400
https://www.x-on.com.au/mpn/vishay/sqj402ept1ge3_1
https://www.x-on.com.au/mpn/toshiba/2sk2614te16l1q
https://www.x-on.com.au/mpn/onsemiconductor/2n7002kwfai
https://www.x-on.com.au/mpn/diodesincorporated/dmn1017ucp37
https://www.x-on.com.au/mpn/onsemiconductor/efc2j004nuztdg
https://www.x-on.com.au/mpn/onsemiconductor/ech8691tlw
https://www.x-on.com.au/mpn/panasonic/fcab21350l1
https://www.x-on.com.au/mpn/shindengen/p85w28hp2f7071
https://www.x-on.com.au/mpn/diodesincorporated/dmn1053ucp47
https://www.x-on.com.au/mpn/nte/nte221
https://www.x-on.com.au/mpn/nte/nte2384
https://www.x-on.com.au/mpn/nte/nte2903
https://www.x-on.com.au/mpn/nte/nte2941
https://www.x-on.com.au/mpn/nte/nte2945
https://www.x-on.com.au/mpn/nte/nte2946
https://www.x-on.com.au/mpn/nte/nte2960
https://www.x-on.com.au/mpn/nte/nte2967
https://www.x-on.com.au/mpn/nte/nte2969
https://www.x-on.com.au/mpn/nte/nte2976
https://www.x-on.com.au/mpn/nte/nte455
https://www.x-on.com.au/mpn/nte/nte6400a
https://www.x-on.com.au/mpn/nte/nte2910
https://www.x-on.com.au/mpn/nte/nte2916
https://www.x-on.com.au/mpn/nte/nte2956
https://www.x-on.com.au/mpn/nte/nte2911
https://www.x-on.com.au/mpn/rohm/us6m2gtr
https://www.x-on.com.au/mpn/toshiba/tk10a80ws4xs
https://www.x-on.com.au/mpn/toshiba/ssm6p69nulf

