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Description

The UJ4SC075018B7Sisa 750V, 18mQ G4 SiC FET. Itis basedon a
unique ‘cascode’ circuit configuration, in which a normally-on SiC JFET
is co-packaged with a Si MOSFET to produce a normally-off SiC FET
device. The device’s standard gate-drive characteristics allows for a
true “drop-in replacement” to Si IGBTSs, Si FETs, SiC MOSFETSs or Si
superjunction devices. Available in the D?PAK-7L package, this device
exhibits ultra-low gate charge and exceptional reverse recovery
characteristics, making it ideal for switching inductive loads and any
application requiring standard gate drive.

Features

* On-resistance Rpsoy): 18mQ (typ)
+ Operating temperature: 175°C (max)

*

Excellent reverse recovery: Q,, = 125nC

Low body diode Vigp: 1.14V

Low gate charge: Qg = 37.8nC

Threshold voltage Vgp: 4.8V (typ) allowing O to 15V drive
¢ Low intrinsic capacitance

ESD protected, HBM class 2

D?PAK-7L package for faster switching, clean gate waveforms

*

*

*

*

*

Typical applications

¢ EV charging

¢ PVinverters

+ 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 Vps 750 \%
Gate-source voltage V DC ~20t0 +20 v
& cs AC (f > 1Hz) -25t0 +25 Vv
Conti drai 1 | Tc=25°C 72 A
ontinuous drain current D Tc = 100°C 59 A
Pulsed drain current 2 Ipm Tc=25°C 208 A
Single pulsed avalanche energy * Eas L=15mH, lxs =3.6A 97.2 mJ
SiC FET dv/dt Ruggedness dv/dt,g Vps < 500V 200 V/ns
Power dissipation Piot Tc=25°C 259 W
Maximum junction temperature T max 175 °C
Operating and storage temperature T, Tsta -55t0 175 °C
Reflow soldering temperature Teolder reflow MSL 1 245 °C
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 ‘ Roc 0.45 0.58 °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, [p=1mA 750 \Y
VDS=750V1 13 45
Total drain leak | Vs=0V, T;=25°C '
otal drain leakage current
& oss Vps=750V, 0 hA

Ves=0V, T=175°C

Total gate leakage current | Vos=0V, T,=25°C, 4.7 +20 A
& & Gss Vs=-20V / +20V : - H

Ves=12V, 15=50A,

T,=25°C 18 23
Drain-source on-resistance Robs(on) Ves=12V, Io=50A, 29 m<)
T,=125°C
VGS=12V7 ID=50A7 37
T,=175°C
Gate threshold voltage Vaitn) Vps=5V, [p=10mA 4 4.8 6 v
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 * Is Tc=25°C 72 A
Diode pulse current 2 Is pulse Tc=25°C 208 A
V=0V, [=20A,
e i 1.14 1.46
T,=25°C
Forward voltage Vesp \
V=0V, [=20A, 135
T,=175°C ’
R h Q Vps=400V, [s=50A, 125 c
everse recovery charge r Ves=-0V, Rg r=500 n
. di/dt=1400A/ps
R t te ’ .
everse recovery time T,=25°C 12.5 ns
R h VDS=4OOV, |S=5OA, 128 C
everse recovery charge Q. Ves=-0V, Rg 5r=500 n
R ] di/dt=1400A/ys,
everse recovery time t, T,=150°C 14.4 ns
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Typical Performance - Dynamic
. Value .
Parameter Symbol Test Conditions - Units
Min Typ Max
Input capacitance G 1414
put capacita V=400V, Vs=0V
Output capacitance Coss f=100kHz 118 pF
Reverse transfer capacitance Cres 2
Effective output capacitance, energy Vps=0V to 400V,
related Cossen V=0V 150 pF
Effective output capacitance, time Vps=0V to 400V,
p p Coss(tr 3 280 pF
related V=0V
Coss stored energy Eoss Vps=400V, Vgs=0V 12 wJ
Total gate charge .
o i - & SG Vps=400V, Ip=50A, 3; 8 c
ate-drain charge GD Vs = OV t015V n
Gate-source charge Qcs 11.8
Turn-on delay time taton) Note 4, 13
Rise time t, Vps=400V, 15=50A, 23
B Gate Driver =0V to +15V, ns
Turn-off delay time (o) Turn-on Re =10, 136
Fa” time tf Turn-off RG,EXT=SOQ 17.6
Turn-on energy Eon Inductive Load, 209
FWD: same device with
Turn-off energy Eorr Vs =0V, Rg = 500, 212 w
Total switching energy EtoTaL T,=25°C 421
Turn-on delay time taton) Note 4, 10.5
Rise time t, Vps=400V, Ip=50A, 26
- Gate Driver =0V to+15V, ns
Turn-off delay time ta(orh Turn-on R exr=1€, 146
Fa” tlme tf TUrn'Off RG,EXT=SOQ 20
Inductive Load
Turn-on ener E ’ 245
&Y ON FWD: same device with
Turn-off energy Eorr Vgs =0V, Rg = 500, 248 w
Total switching energy EroTaL T,=150°C 493

4. Measured with the half-bridge mode switching test circuit in Figure 23.
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Typical Performance - Dynamic (continued)

Value
Parameter Symbol Test Conditions - Units
Min Typ Max
Turn-on delay time taion) 19
Rise time t, Note 5 and 6, 27
= = ns
Turn-off delay time ta(ofn Vbs 'A'OOV’ lo=50A, Gate 41.6
- Driver =0V to +15V,
Fall time t Reexr=19, inductive Load, 104
Turn-on energy including Rs energy Eon FWD: same device with Vg 169
. - =0VandRg=1Q,RC
Turn-off energy including Rg ener E ¢ ’ 149
&Y 8% i OFF snubber: Rg=10Q and
Total switching energy EtoraL Cs=300pF, 318 wJ
Snubber R energy during turn-on Ers.on T,=25°C 5
Snubber R energy during turn-off Ers oFF 8.5
Turn-on delay time taton) 17
Rise time t, Note 5 and 6, 29
= = ns
Turn-off delay time tyomy | DS~ A00V: Io=50A, Gate 41
- Driver =0V to +15V,
Fall time t Re.exr=1€, inductive Load, 9
Turn-on energy including Rs energy Eon FWD: same device with Vs 198
X - =0VandRg=1Q,RC
Turn-off energy including Rs ener E ¢ ’
&Y & Ms enerey OFF snubber: Rg=10Q and 153
Total switching energy EtotaL Cs=300pF, 351 wJ
Snubber R¢ energy during turn-on Ers.on T,=150°C 5
Snubber Rs energy during turn-off Ers oFF 7

5. Measured with the switching test circuit in Figure 24.
6. In this datasheet, all the switching energies (turn-on energy, turn-off energy and total energy) presented in the tables and Figures include
the device RC snubber energy losses.
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Typical Performance Diagrams

160 T ; 160 77
B [/ B 17 e ——
[ ‘/ L I/ /—-—-
140 1 // ~ [ e
_ 120 4 / _ 120 rd
< : // L < - ;
-2 100 + - = -2 v/ | —---- Vgs = 15V
= - // R Vgs = 15V = Vgs _ov
o i L Vgs=9V g 80 X Vgs - gV i
5 =] . - — gs =
O — \ / =8V (@) - T
= - 8 = Pr - = Vgs=7V
£ il T Vest7oV S Vgs = 6.5V
a - = =Vgs=7V a 40 .- g n
i - — - - Vgs=6V
i ——— — —\Vgs=6.5V 7 2= 4_ { l +
uin N N o W= |
2 3 4 5 6 7 8 9 10 O 1 2 3 4 5 8 9 10
Drain-Source Voltage, V55 (V) Drain-Source Voltage, Vps (V)

Figure 1. Typical output characteristics at T, =- 55°C, Figure 2. Typical output characteristics at T, = 25°C,
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Figure 3. Typical output characteristics at T, = 175°C, Figure 4. Normalized on-resistance vs. temperature

tp < 250us atVgs =12V and Ip = 50A


https://unitedsic.com/spice/UJ4SC075018B7S.txt
https://unitedsic.com/design-resources/
https://info.unitedsic.com/fet-jet
https://unitedsic.com/contact/
https://unitedsic.com/products/sic-fets/uj4sc075018b7s/

. FET-Jet < Buy %=1 spice Contact @ Learn
nited SIiC s ow Q0| 'V 0 @ Calculator N> Online &% Models sales . I More

80 T ‘ | ‘ 150 1 T T 1 74
-==-Tj=175°C f | ===-Tj=-55°C /
— [ : 125 . oo
% 04 — -TJ =125°C ’I [ —T] =25°C
% [ —Tj=25°C /’ < 100 — -Tj=175%C
= ’ o n
R -==-Tj=-55°C L. = I - — -
- é—‘ ;‘
g 40 c--—--‘-——’— - - g 75 - )
LU‘; — — T 6 [ "
i £ 50 ¢ /!
e 20 a [ /!
§ [ Trmmmrmmmoe--- Aty 25 1/}
L [ 1)
0 P T PR PR T 1 PR PR ekl O [ M L L L L ’/J L L L L
0 25 50 75 100 125 150 o 1 2 3 4 5 6 7 8 9 10
Drain Current, I (A) Gate-Source Voltage, Vs (V)
Figure 5. Typical drain-source on-resistances at Vg = Figure 6. Typical transfer characteristics at Vps = 5V
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Figure 7. Threshold voltage vs. junction temperature Figure 8. Typical gate charge at I = 50A
atVps=5VandIp=10mA
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Figure 9. 3rd quadrant characteristics at T, =-55°C
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Figure 11. 3rd quadrant characteristics at T, = 175°C
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Figure 10. 3rd quadrant characteristics at T, = 25°C
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Figure 12. Typical stored energy in Cgssat Vgs = OV
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Figure 13. Typical capacitances at f = 100kHz and Vs Figure 14. DC drain current derating
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Figure 15. Total power dissipation Figure 16. Maximum transient thermal impedance
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Figure 17. Safe operationareaat T = 25°C,D =0, Figure 18. Reverse recovery charge Qrr vs. junction
Parameter t, temperature at Vds = 400V
600 I I 1 1
E VDS = 4OOV, VGS = OV/15V 200
500 I Ro on=10, Rg ope=509, /
3 [ FWD: same device with = 400
= L Vs =0V,R;=50Q = [
g o400 £ g : —
W Etot L% 300 1 _—
& 300 t— ===-Eon /’ 5 i _—
= T TR / § 00 f =
T 200 4 _ _gL==" 5 [ Vps =400V, |5 = 50A,
«n : / _,-—-;’/ & [ Vgs=0V/15V, T, = 25°C
100 4 __—--" - “ 2 100 4+ FWD: same device with
i -~ i Vs =0V, Rg =500
-~ 7 [
0 10 20 30 40 50 60 70 0 5 10 15 20
Drain Current, I (A) Total External Turn-on Rg, Rg ext on (Q)
Figure 19. Clamped inductive switching energy vs. Figure 20. Clamped inductive switching turn-on

drain current at Vpg =400V and T, = 25°C energy vs. R ext on
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Figure 23. Schematic of the half-bridge mode switching
test circuit. Note, a bus RC snubber (Rgs = 2.50,
Cgs=100nF) is used to reduce the power loop high
frequency oscillations.
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Figure 22. Clamped inductive switching energy vs.
junction temperature at Vs =400V and Ip = 50A
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Figure 24.Schematic of the half-bridge mode
switching test circuit with device RC snubbers (Rs
=10Q, Cs = 300pF) and a bus RC snubber (Rgs = 2.50Q,

CBS= 100n F)
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