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Silicon Carbide (SiC) JFET - EliteSiC,
Power N-Channel, TOLL, 750V,
4.3 mohm

Rev. C, January 2025

Description

Qorvo's UJ4ANO75004L8S is a 750 V, 4.3mQ high-performance Gen 4
normally-on SiC JFET transistor. This device exhibits ultra-low on
resistance (Rpson) in @ compact TOLL package, making it an ideal fit
to address the challenging thermal and space 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 in a TOLL SMD package

+ 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
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Maximum Ratings
Parameter Symbol Test Conditions Value Units
Drain-source voltage Vps 750 \%
Gate-source voltage Vs DCl 3010 +3 v
AC -30 to +30 \%
Continuous drain current 2 Ip Tc <145°C 120 A
Pulsed drain current 3 lom Tc=25°C 588 A
Short circuit withstand time tsc Vps = 400V, Tysmarm = 175°C 5 us
Power dissipation Piot T =25°C 1153 W
Maximum junction temperature T max 175 °C
Operating and storage temperature T, st -55to 175 °C
Reflow soldering temperature Teolder reflow MSL 1 260 °C
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
Parameter Symbol Test Conditions - Value Units
Min Typ Max
Thermal resistance, junction-to-case ‘ Roic ‘ 0.10 0.13 °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=_20V! 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 43
T,=25°C
Vgs=0V, 15=80A,
e ) 5?, c 4.9 6.6
Drain-source on-resistance Rbs(on) 1= mQ
VGS=2V¥ |D=80A, 99
T,=175°C )
Vgs=0V, 15=80A,
© e 11.5
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 capauta‘nce Ciss Vips=400V, Vs=-20V 3028
Output capacitance Coss 364 pF
- f=100kHz
Reverse transfer capacitance Chrss 360
Effective output capacitance, ener. Vps=0V to 400V,
p p gy Conter DS 448 OF
related Vgs=-20V
Coss stored energy Eoss Vps=400V, Vgs=-20V 36 wJ
Total gatfe charge Q¢ V=400V, Ip=80A, 400
Gate-drain charge Qcp 270 nC
Vgs = -18V to OV
Gate-source charge Qqs 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,
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Figure 3. Typical output characteristics at T, = 175°C,  Figure 4. Typical transfer characteristics at Vps = 5V
tp < 250ps
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at Vps = 5V and Iy = 180mA
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Figure 9. Typical capacitances at f = 100kHz and V¢ Figure 10. Typical stored energy in Cogs at Vs = -20V
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Figure 11. Total power Dissipation Figure 12. DC drain current derating
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Figure 15. Typical gate charge at Vps = 400V and I =
80A
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Package Outlines
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|: :l TO-LL
‘ |I SYMEOL Value
- o Min Mom Max
il £ _
& T A 715 230 245
[ ~ ™
T 1 M I Al 180REF
o TN l b 070 080 090
[ Y ™ -
a A . - a b1 545 980 555
L S L b3 110 120 130
R | A = I —_
- ~+ - - _f c 040 050 060
L= v D 1018 | 1038 | 1058
- @ l L D1 09 | 1108 | 1118
1 2 3 4 35 6 7 n / Dz 315 330 345
N ———— {' e f [] D4 440 455 470
'TJLT" ; Lr”-r”—r”—r“ I ' L i =) E 970 950 1010
f . AN El 795 | 810 | 8%
E E2 Q B E2 060 070 080
I
b = 120B5C
e H 1148 | 1168 | 1188
H1 530 595 710
i 0.10REF
1 045 REF
2 0 20REF
K 2 BOREF
L 140 190 210
L1 050 07 050
L2 048 060 072
L3 030 07 080
q 680 REF
R 300 a0 320
8 10

Mote:
1 All dimensions in millimeters
2. Dimensions does not include Burrs and Mold Flashes
3. Dimensions in compliance with JEDEC MO-299B except for backside
heatsink exposed pad dimension, E1 and H1

Pin Designations:
1:Gate
2:5Source Kelvin
3-8: Source

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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TO-LL
SYMBOL - vale
Min Max
A 2.15 2.45
Al 1.80 REF
b 0.65 090
b 9.65 995
b3 1.10 1.30
c 0.40 0.60
D 10.18 10.58
DI 10.88 1128
D2 3.15 3.45
D4 4.40 4.70
9.70 10.10
El 7.95 8.25
E2 0.60 0.80
o 1.20 BSC
H 11.48 11.88
HI 6.80 7.10
i 0.10 REF
il 0.46 REF
2 0.20 REF
2.80 REF
L 1.40 2.10
L1 0.50 090
L2 0.48 0.72
L3 0.30 0.80
Q 6.80 REF
R 3.00 320

Detail A Detail B

Note:
1.
2.

All dimensions in millimeters
Dimensions does notinclude Burrs and Mold Hashes

Printed copy of this document is considered an uncontrolled copy unless control copy designator is identified. Template: FOR-000530 Rev G
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PART MARKING
1 1 I

UJ4C: =223 mOhm
UJ4SC: < 23 mOhm

A: Assembly Site
YY: Year Code
WW: Week code

UJ4C VWVRRR

s

AYYWW XXX

O I LT

VVV : Voltage Rating
RRR : Resistance Rating

Lot Code

Printed copy of this document is considered an uncontrolled copy unless control copy designator is identified.

Template: FOR-000530 Rev G
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PACKING TYPE

Carrier Tape
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All dimensions in millimeters
Quantity per Reel: 2000 units
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DISCLAIMER

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 regards 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, lifesaving, or life-sustaining applications, or
other applications where a failure would reasonably be expected to cause severe personal injury or death.

REVISION HISTORY

Revision create Date Description of Change EtET o
(mm/ddiyyyy) P 9 Change
A 10/13/2023 Initial Production Release Glenn Galang
01/31/2024 Corrected device orientation inside carrier tape pocket (Page 3) Glenn Galang

Printed copy of this document is considered an uncontrolled copy unless control copy designator is identified. Template: FOR-000530 Rev G
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ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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