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750V-4.8mQ SiC Normally-on JFET

Rev. B, June 2024
Description

Qorvo's UJANO75005K4S is a 750 V, 4.8mQ high-performance Gen
4 normally-on SiC JFET transistor. This device exhibits ultra-low on
resistance (Rps(on) in @ TO-247-4L package, making it an ideal fit to
address the challenging thermal constraints of solid-state circuit
breakers and relay applications. Additionally, the JFET is a robust
device technology capable of the high-energy switching required in
circuit protection applications.

Features

+ Single digit on-resistance

+ Operating temperature: 175°C (max)

+ High pulse current capability

+ Excellent device robustness

+ Silver-sintered die attach for excellent thermal resistance
¢ Short circuit rated

+ RoHS compliant

Typical applications

+ Solid State / Semiconductor Circuit Breaker
+ Solid State / Semiconductor Relay

+ Battery Disconnects

+ Surge Protection

¢ Inrush Current Control

¢ Induction heating
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Maximum Ratings
Parameter Symbol Test Conditions Value Units
Drain-source voltage Vps 750 \%
DC -30to +3 \%
Gate-source voltage Vs 1
AC -30 to +30 \%
Continuous drain current 2 Ip Tc <127°C 120 A
Pulsed drain current * Iom T =25°C 588 A
Short circuit withstand time tec Vps = 400V, Tysrarn = 175°C 5 us
Power dissipation Prot Tc=25°C 714 W
Maximum junction temperature T max 175 °C
Operating and storage temperature T, st -55to 175 °C
Max. lead temperature for soldering, .
” T|_ 250 C
1/8” from case for 5 seconds
1. +30V AC rating applies for turn-on pulses <200ns applied with external Rg > 1Q.
2. Limited by bondwires
3. Pulse width t, limited by T, ..,
Thermal Characteristics
Value
Parameter Symbol Test Conditions Units
Min Typ Max
Thermal resistance, junction-to-case ‘ Rosc ‘ 0.16 0.21 °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=-20V, Ip=2mA 750 \%
VDS=750V’
o 13 120
. VGS=_20V’ TJ=25 C
Total drain leakage current Ibss pA
VDS=75OV, 65
VGS=_2OV7 TJ=175°C
Vgs=-20V, T,=25°C 0.1 100 pA
Total gate leakage current lgss
VGS=_2OV’ TJ=175OC 0.3 H.A
Vgs=2V, 1p=80A,
° o 48
T,=25°C
Vgs=0V, 15=80A,
e A 5?, c 5.4 6.6
Drain-source on-resistance Rbs(on) 1= mQ
VGS=2V¥ |D=80A,
o 10.4
T,=175°C
Vgs=0V, 15=80A,
© ° 11.9
T,=175°C
Gate threshold voltage Vaith) Vps=5V, Ip=180mA -8.3 -6.0 -3.7 \
Gate resistance Rg f=1MHz, open drain 0.8 Q
Typical Performance - Dynamic
Value
Parameter Symbol Test Conditions - Units
Min Typ Max
Input capacita.nce Ciss Vos=400V, Vs=-20V 3028
Output capacitance Coss 364 pF
- f=100kHz
Reverse transfer capacitance Crss 360
Effective output capacitance, energy Vps=0V to 400V,
Coss(er) _ 448 pF
related VGS—'2OV
Coss stored energy Eoss Vps=400V, Vgs=-20V 36 wJ
Total h
ota gat.e charge Q¢ V=400V, Ip=80A, 400
Gate-drain charge Qep 270 nC
VGS = '18V to OV
Gate-source charge Qcs 60
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Typical Performance Diagrams
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Figure 1. Typical output characteristics at T, = - 55°C,  Figure 2. Typical output characteristics at T, = 25°C,

tp < 250us tp < 250us
400 T " 300 T ‘ ‘ 7 7
[ v L

350 + 2 //’ - Jeo | mm=eTi= 55 S/

300 E :/ / 2 - = [ =—Tj=25°C I ['
< ; A S T o [ = = Tj=125°C '
2 - v < 200 §- i1/
=250 4 / : - F = =Tj=175°C !,
< s S s - [ ] /
£ ; AT e Vgs = 2V o i [u
S 200 § S Vee = OV g 150 !
S0 E 10 /
Y 450 S - —--Vgs=-1V | v [
£ 4 S 100
o . — - =Vgs=-2V . ‘s [
a I _ ’] < [

100 - — —Vgs=-3V a i

50 — .- Vgs=-4V | 50 [ 1
el .. == Vgs=-5V r [
0 e S N S Y PN SN T/ SN S
3 4 5 6 7 8 9 10 -10 -8 -6 -4 -2 0
Drain-Source Voltage, Vs (V) Gate-Source Voltage, Vs (V)

Figure 3. Typical output characteristics at T, = 175°C,  Figure 4. Typical transfer characteristics at Vps = 5V
tp < 250us
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Figure 7. Threshold voltage vs. junction temperature Figure 8. Typical gate forward current at Vpg = OV

at Vps = 5V and I = 180mA
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Figure 9. Typical capacitances at f = 100kHz and Vg Figure 10. Typical stored energy in Cogs at Vg = -20V
=-20V
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Figure 11. Total power Dissipation Figure 12. DC drain current derating
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Figure 13. Safe operation area at T, =25°C, Figure 14. Maximum transient thermal impedance
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Figure 15. Typical gate charge at Vpg = 400V and I =
80A
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Important notice

The information contained herein is believed to be reliable; however, Qorvo makes no warranties regarding the information contained
herein and assumes no responsibility or liability whatsoever for the use of the information contained herein. All information contained
herein is subject to change without notice. Customers should obtain and verify the latest relevant information before placing orders for
Qorvo products. The information contained herein or any use of such information does not grant, explicitly or implicitly, to any party any
patent rights, licenses, or any other intellectual property rights, whether with regard to such information itself or anything described by such
information. THIS INFORMATION DOES NOT CONSTITUTE A WARRANTY WITH RESPECT TO THE PRODUCTS DESCRIBED HEREIN,
AND QORVO HEREBY DISCLAIMS ANY AND ALL WARRANTIES WITH RESPECT TO SUCH PRODUCTS WHETHER EXPRESS OR
IMPLIED BY LAW, COURSE OF DEALING, COURSE OF PERFORMANCE, USAGE OF TRADE OR OTHERWISE, INCLUDING THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Without limiting the generality of the foregoing,
Qorvo products are not warranted or authorized for use as critical components in medical, life-saving, or life-sustaining applications, or other

applications where a failure would reasonably be expected to cause severe personal injury or death.
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