onsemi

Silicon Carbide (SiC) Combo
JFET - EliteSiC, Power
N-Channel, H-PDSO-F8, 750 V,
5.4 mohm

UG4SC075005L8S

Description

onsemi’s UG4SC075005L8S ”Combo-FET” integrates both a 750 V
SiC JFET and a Low Voltage Si MOSFET into a single H-PDSO-F8
package. This innovative approach allows users to create circuitry that
would enable a normally-off switch while leveraging the benefits of a
normally-on SiC JFET. These benefits include ultra-low on-resistance
(Rps(on)) to minimize conduction losses and the exceptional robustness
characteristic of a simplified JFET device structure, making it capable of
handling the high-energy switching required in circuit protection
applications. For switch-mode power conversion application, this device
provides separate access to the JFET and MOSFET gates for improved
speed control and ease of paralleling multiple devices.

Features

* Single Digit Rps(on)

® Normally-off Capability

® Improved Speed Control

® Improved Parallel Device Operation (3+ FETs)

® Operating Temperature: 175 °C (Max)

® High Pulse Current Capability

¢ Excellent Device Robustness

¢ Silver-Sintered Die Attach for Excellent Thermal Resistance
¢ Short Circuit Rated

® This Device is Pb-Free, Halogen Free and is RoHS Compliant

Typical Applications

¢ Solid State / Semiconductor Circuit Breaker

¢ Solid State / Semiconductor Relay

® Battery Disconnects

® Surge Protection

® Inrush Current Control

® High Power Switch Mode Converters (>25 kW)
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ORDERING INFORMATION

See detailed ordering and shipping information on page 8
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MAXIMUM RATINGS

Symbol Parameter Test Conditions Value Unit
Vps Drain-Source Voltage 750 \Y
Vyas JFET Gate (JG) to Source Voltage DC -30to +3 \Y

AC (Note 1) -301to +30 Vv

Vas MOSFET Gate (G) to Source Voltage DC -20to + 20 \Y

AC (f>1Hz) -25t0 + 25 \

Ip Continuous Drain Current (Note 2) Tc <144 °C 120 A

Iom Pulsed Drain Current (Note 3) Tc=25°C 588 A
Eas Single Pulsed Avalanche Energy (Note 4) L=15mH, [as=6.5A 316 mJ
tsc Short Circuit Withstand Time Vps =400V, TystarT) = 175 °C 5 uS
dv/dt SiC FET dv/dt Ruggedness Vpg < 500 V 100 V/ns
Piot Power Dissipation Tc=25°C 1153 w
Ty,max Maximum Junction Temperature 175 °C
Ty, Tstg | Operating and Storage Temperature -5510 175 °C
Tsoider | Reflow Soldering Temperature Reflow MSL 1 260 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

1. +30 V AC rating applies for turn-on pulses < 200 ns applied with external Rg > 1 Q.

2. Limited by Bondwires

3. Pulse width t, limited by Ty max.

4. Starting Ty =25°C

THERMAL CHARACTERISTICS

Symbol Parameter Test Conditions Min Typ Max Unit
ReJc Thermal Resistance, Junction-to-Case - 0.10 0.13 °C/W
ELECTRICAL CHARACTERISTICS (T, = +25 °C and V gs = 0 V unless otherwise specified)
Symbol Parameter Test Conditions | min | Typ | Max | unit |
TYPICAL PERFORMANCE - STATIC
BVps Drain-Source Breakdown Voltage Vgs= 0V,Ip=1mA 750 - - \%
Ipss Total Drain Leakage Current Vps =750V, Vgs =0V, - 6 130 uA
Ty=25°C
Vps =750V, Vgs =0V, - 45 -
Ty=175°C
lygss Total JFET Gate Leakage Current Vgs=-20V,Vgg =12V - 0.1 100 uA
Igss Total MOSFET Gate Leakage Current Vgs=-20V/+20V - 6 20 uA
Rps(on) | Drain-Source On-resistance Vgs =15V, Vygs=2V,Ip =80 A, - 5.0 - mQ
Ty=25°C
Vgs=15V,Vygs=0V,Ip=80A, - 5.4 7.2
Ty=25°C
Vgs=15V,Vygs=0V,Ip =80 A, - 9.3 -
Ty=125°C
Vgs=15V,Vygs=0V,Ip =80 A, - 12.2 -
Ty=175°C
Vygin | JFET Gate Threshold Voltage Vps=5V,Vgs=12V,Ip=180mA | -83 -6.0 -3.7 \
VGt MOSFET Gate Threshold Voltage Vps=5V,Ip=10mA 4 4.7 6 \
Ry JFET Gate Resistance f =1 MHz, open drain - 0.8 - Q
Rg MOSFET Gate Resistance f =1 MHz, open drain - 0.8 - Q
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ELECTRICAL CHARACTERISTICS (T, = +25 °C and Vygs = 0 V unless otherwise specified) (continued)

Symbol Parameter | Test Conditions | Min | Typ | Max | Unit |
TYPICAL PERFORMANCE - REVERSE DIODE
Is Diode Continuous Forward Current (Note 1) Tc<144°C - - 120 A
Ispuise | Diode Pulse Current (Note 2) Tc=25°C - - 588 A
VEsp Forward Voltage Vgs=0V,Ig=50A,T;=25°C - 1.03 1.16 \Y
Vgs=0V,lg=50A,T;=175°C - 1.06 -
Qr Reverse Recovery Charge Vps =400V, Ig=80A, - 377 - nC
Vgs= 0V,Vygs=0V,
tr Reverse Recovery Time Rig=07¢, - 70 - ns
di/dt = 2400 A/us, T; =25 °C
Qrr Reverse Recovery Charge Vps =400V, Is=80A, - 427 - nC
Vgs= 0V, Vygs=0V,
tr Reverse Recovery Time Rig=07¢, - 78 - ns
di/dt = 2400 A/us, Ty =150 °C
TYPICAL PERFORMANCE - DYNAMIC WITH MOSFET GATE AS CONTROL TERMINAL AND V gs =0V
Ciss MOSFET Input Capacitance Vps =400V, Vgg =0V, - 8374 - pF
Coss | Output Capacitance f=100 kHz - 362 -
Crss Reverse Transfer Capacitance - 4 -
Coss(er) | Effective Output Capacitance, Energy Vps=0V1t0o400V,Vgs=0V - 475 - pF
Related
Cossiry | Effective Output Capacitance, Time Related - 950 - pF
Qg Total Gate Charge Vps =400V, Ip=80A, - 164 - nC
Qap | Gate-Drain Charge Ves=0Vio 15V - 24 -
Qgs Gate-Source Charge - 46 -
TYPICAL PERFORMANCE - DYNAMIC WITH JFET GATE AS CONTROL TERMINAL AND Vgs = +12V
Cyiss JFET Input Capacitance Vps =400V, Vygs =-20V, - 3028 - pF
Cyoss | JFET Output Capacitance f=100 khz - 364 -
Curss JFET Reverse Transfer Capacitance - 360 -
Qg JFET Total Gate Charge Vps =400V, Ip=80A, - 400 - nC
Quap | JFET Gate-drain Charge Vies =-18V1o 0V _ 270 _
Quas JFET Gate-source Charge - 60 -

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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TYPICAL PERFORMANCE DIAGRAMS - MOSFET GATE AS CONTROL TERMINAL AND Vygs=0V
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Figure 2. Typical Output Characteristics at
T,=25°C,t, <250 us
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Figure 4. Normalized On-Resistance vs.
Temperature at Vggs =12V and Ip =80 A
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Figure 6. Typical Transfer Characteristics at
Vps=5V
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TYPICAL PERFORMANCE DIAGRAMS - MOSFET GATE AS CONTROL TERMINAL AND Vygs=0V

(continued)
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Figure 7. Threshold Voltage vs Junction
Temperature at Vpg =5V and Ip = 10 mA
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Figure 11. 3" Quadrant Characteristics at
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Figure 10. 3'd Quadrant Characteristics at
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Figure 12. Typical Stored Energy in Cogg at
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TYPICAL PERFORMANCE DIAGRAMS - MOSFET GATE AS CONTROL TERMINAL AND Vygs=0V

(continued)
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Figure 17. Safe Operation Area at
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Figure 18. Reverse Recovery Charge Q,, vs.
Junction Temperature
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TYPICAL PERFORMANCE DIAGRAMS - JFET GATE AS CONTROL TERMINAL AND Vgg = +12V
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Figure 19. Typical Output Characteristics
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Figure 23. Typical JFET Capacitances at
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ORDERING INFORMATION

Part Number Marking Package Shipping’
UG4SC075005L8S UG4SC075005 H-PDSO-F8 2,000 / Tape and Reel
(Pb-Free, Halogen Free)

1t For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

REVISION HISTORY

Revision Description of Changes Date
B Acquired the original Qorvo JFET Division Data Sheet and updated the main document 1/15/2025
title to comply with onsemi standards for SiC products.
2 Converted the Data Sheet to onsemi format. 5/26/2025
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MECHANICAL CASE OUTLINE
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