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Description

This SiC FET device is based on a unique ‘cascode’ circuit

configuration , inwhich a normally-on SiC JFET is co-packagewith 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 IGBTS, Si FETs, SiC MOSFETSs or Si superjunction
devices. Availablein the D?PAK-7L packagethis device exhibits ultra-
low gate charge ard exceptional reverse recovery characteristics,
makingit ideal for switching inductive loads,and any application
requiring standard gate drive.

Features

E On-resistance Rosony 42m : (typ)

E Operating temperature: 175°C (max)

E ?$'££'2; 8'='89' 8'$3="8@V 88 ' "¥E2
E Low body diode \gp: 1.5V

E Low gate charge: Q = 43nC

E Threshold voltage V@) SV (typ) allowing O to 15V drive

E Package creepage and clearance distance > 6.1mm

E Kelvin source pin for optimized switching performance

E ESD protected, HBM class 2

Typical applications

Any controlled environment such as
E Telecom and Server Power

E Industrial power supplies

E Power factor correction modules
E Motor drives

E Induction heating
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Maximum Ratings
Parameter Symbol Test Conditions Value Units
Drain-source voltage Vps 650 \Y
Gate-source voltage Vas DC -25to +25 \
C . drai 1 | TC =25°C 43 A
ontinuous drain current D Te = 100°C 315 A
Pulsed drain current? lowm Te=25°C 125 A
Single pulsed avalanche energfl Exs L=15mH, hs=3.19A 76 mJ
Power dissipation Piot Tc=25°C 195 W
Maximum junction temperature T3 .max 175 °C
Operating and storage temperature Ty Tste -55t0 175 °C
Reflow soldering temperature Tsolder reflow MSL 3 245 °C
1. Limited by T nax
2. Pulse width , limited by T; max
3. Starting T, = 25°C
Thermal Characteristics
. Value .
Parameter Symbol Test Conditions - Units
Min Typ Max

Thermal resistance, junction-to-case ‘ Rgc 0.59 0.77 °C/W
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Electrical Characteristics (T;= +25°C unless otherwise specified)

Typical Performance - Static

Parameter Symbol Test Conditions Vi
n
Drain-source breakdown voltage BVps V=0V, Hh=1mA 650
Vps=650V,
' V=0V, T,=25°C
Total drain leakage current Ibss
Vps=650V,
Ves=0V, T;=175°C
Total gate leak t I Vos=0V, T;=25°C,
otal gate leakage curren Gss V=20V | +20V
Ves=12V, b=30A,
T,=25°C
Drain-source on-resistanc.[(=2)3.002
Ves12V, b=30A,
T,=175°C
Va(h) 4
Rs
Typical Performance - Reverse Diode
Min
Diode continuous forward current * Is Tc=25°C
Diode pulse current? Is puise Te=25°C
Ves=0V, k=20A,
T,=25°C
Forward voltage VEesp
V0V, k=20A,
T,=175°C
er’
trr
QTI’

Value
Typ Max
0.7 150
10
6 20
42 52
59
78
5 6
4.5
Typ Max
43
125
15 1.75
1.8
185
31
155
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Units

nC
ns
nC

ns
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https://unitedsic.com/products/sic-fets/uf3sc065040b7s/

QoNvo Coreto I e Lo

Typical Performance Diagrams

Figure 1. Typical output characteristics at T, = - 55°C, Figure 2. Typical output characteristics at T, = 25°C,
tp <250 B tp<250 B

Figure 3. Typical output characteristics at T = 175°C, Figure 4. Normalized on-resistance vs. temperature
tp <250 B at Vgs= 12V and }, = 30A
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Figure 5. Typical drain-source on-resistances at ¥s = Figure 6. Typical transfer characteristics at \b5 = 5V
12v

Figure 7. Threshold voltage vs. junction temperature Figure 8. Typical gate charge at s = 400V and | =
at Vpg =5V and ) = 10mA 30A
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Figure 22. Reverse recovery charge Qrr vs. junction

Applications Information

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

A snubber circuit with a small R, or gate resistor, provides better EMI suppression with higher efficiency compared to using a high&value.
There is no extra gate delay time when using the snubber circuitry, and a smalldRwill better control both the turn-off V 55y peak spike and
ringing duration, while a high Rg, will damp the peak spike but result in a longer delay time. In addition, the total switching loss when using a
snubber circuit is less than using high R), while greatly reducing Eogr from mid-to-full load range with only a small increase in fy. Efficiency
will therefore improve with higher load current. For more information on how a snubber circuit will improve overall system performance, visit
the UnitedSiC website at www.unitedsic.com
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