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Silicon Carbide Enhancement Mode MOSFET

Features Voss 650V
- High blocking voltage with low Rds(on) | p@zsc) 100A
* High frequency operation with low Capacitance R bs(on) typ. 25mQ
+ Simple to drive with -4V/+15V gate
» Robust body diode with low Qrr D (1) TO-247-4L
* 100% Avalanche Tested
Benefits "o
« Superior robustness and system reliability 4
SS (3) 3
« Higher system efficiency S(2) 2
« Easier paralleling without thermal runaway
» Capable of high temperature application . .
* Faster and more efficient switching B Package Dimensions
—<127 ——
- - —-€6.35 )— A a El
Applications st sl || e £ om1
. ' 5 | | X
EV motor drlve.s . i % {—363{—} #TZT =~ ﬁ:? i
» EV/HEV charging station | Il I &ﬁ&
& POLISH =]
» Energy storage and Battery charging % % 7 % -
« High voltage DC-DC converters % // g
) 7 Y
* Solar / Wind Inverters | I g N ExposedCa |__| | s
+ UPS and PFC i L’ L, H=5
- - F
Absolute Maximum Ratings " ‘ ;
(Tc = 25°C unless otherwise specified) L
Parameter Symbol| Ratings | Unit 0
Drain-Source Voltage x,isfoo(;ﬁ A Vbs 650 \Y, @
AC (f>1 Hz, DIMENSIONS DIMENSIONS
Gate-Source Voltage (dynamic) ~ duty cycle<1%, Ves -10/+23 v, BINRRL. e Tt | T, || ek T i T
pulse width<200ns)
A 483 5.02 52 1575 | 1584 | 1613
Gate-Source Voltage (static) Vesiop) -4/1+15 Y Al 229 | 241 | 254 13.10 | 14.02 | 14.15
. . Ves=15V@ Tc=25°C 100 A2 191 | 200 | 218 368 | 440 | 510
Drain Current-Continuous Ves=15V@ To=100°C Ip 20 A = o R e 100 | 128 | 100
Pulse Drain Current ID,puIse 196 A b 1.07 1.20 133 1238 | 13,26 | 1343
bi 239 | 267 | 284 2,54 BSC
Power Dissipation Po 312 w b2 299 | 267 | 284 5.08 BSC
Storage Temperature Range Tste | -55t0 +175 | °C b3 107 | 130 | 160 041 | EAF | 18R
b4 1.07 1.30 1.50 397 4,19 4,37
Operating Junction Temperature Range T, -55to +175 | °C b5 239 | 253 | 260 235 | 250 | 2865
351 | 361 | 385
Soldering Temperature T 260 °C i FAk | &) | i
c 055 | 060 | 068 2P1 7.19 REF,
Vop=100V ci 0.55 060 | 065 549 | 579 | 6,00
Avalanche Capability, single pulse * Ves=10V lav 33 A
L=2mH D 2330 | 2345 | 23.60 604 | 81T | 630
Voo=100V D1 16.25 | 1655 | 17.65
Avalanche Capability, single pulse** Ves=10V Eav 1200 mJ D2 085 | 119 | 125
L=2mH
*100% tested in 60% rating
**100% tested in 36% rating
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Electrical Characteristics @ Tc =25°C (unless otherwise specified)

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
OFF Characteristics
Drain-Source Breakdown Voltage BVoss Vaes =0V > Io=0.1mA 650 - - \%
= Ty=25C - 0.5 60
Zero Gate Voltage Drain Current Ibss Vos _650\/ HA
Ves =0V Ti=175C | - 5 | 200
Ves =15V » Vbs =0V - 5 100
Gate-Source Leakage Current less nA
Ves =-4V > Vps =0V -100 -5 -
ON Characteristics
Ty=25C 2.0 2.9 3.6
Gate Threshold Voltage *** Vasith) Vbs = Ves » Io=10mA \%
Ts=175C - 2.1 -
Ts=25C - 25 32
Drain-Source On-State Resistance Rbs(on) Ves =15V » Io=30A mQ
Ts=175C - 30 -
Ty=25C - 30 -
Transconductance dfs Vos =20V - Io=30A S
Ts=175C - 26 -
Internal Gate Resistance Ra(int) f=1MHz > Io=0A - 14 - Q

Dynamic Characteristics

Input Capacitance Ciss - 2500 -

Vbs =400V
Output Capacitance Coss Vs =0V - 180 - pF
Reverse Transfer Capacitance Crss f=1MHz - 8 -

Vac =25mV
Coss Stored Energy Eoss - 20 - ud
Turn-On Switching Energy Eon Vps =400V > Ves =-4/+15V - 38 -

Ip=30A > Raext) =2.0Q ud
Turn-Off Switching Energy Eoff L=200pH - 30 -

Switching Characteristics

Turn-On Delay Time td(on) - 16 -

Rise Time t Vbs =400V > Ves =-4/+15V - 18 .
Io=30A ’ Ra(ext) =2.0Q ns

Turn-Off Delay Time td(off) L=200pH - 30 -

Fall Time te - 6 -

Total Gate Charge Qg Vos =400V - 110 -

Gate to Source Charge Qgs Vas =-4/+15V - 33 - nC
Io=30A

Gate to Drain Charge Qud P - 45 -

Body Diode Characteristics

Inverse Diode Forward Voltage Tu=25C - 4.4 - \%
Vsb Ves=-4V » Isp=20A

Inverse Diode Forward Voltage Tu=175C - 3.9 - \%

Continuous Diode Forward Current Is Ves=-4V » Ty=25°C - 60 - A

Reverse Recovery Time Trr 1s0=30A » Vas=-4V - 25 - ns

Reverse Recovery Charge Qrr Vr=400V - 240 - nC

Peak Reverse Recovery Current Irrm dif/dt=1420A/ps - 21 - A

Thermal Resistance

Thermal Resistance, Junction-to-Case \ RO \ \ ] ‘0.48 \ 06 |°Cw

*** Turn-off with -4V gate bias is highly recommended
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Typical Performance

Fig 1. Output Characteristics, Ty =-40°C Fig 2. Output Characteristics, Ts =25°C
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Fig 3. Output Characteristics, Ts =175°C Fig 4. Normalized On-Resistance vs. Temperature
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Typical Performance

Fig 7. Transfer Characteristic for Various
Junction Temperatures

Fig 8. Body Diode Characteristics @ -40°C
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Fig 11. Threshold Voltage vs. Temperature Fig 12. Gate Charge Characteristics
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Typical Performance

Fig 13. 3™ Quadrant Characteristics @ -40°C
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Fig 15. 3" Quadrant Characteristics @ 175°C
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Fig 14. 3" Quadrant Characteristics @ 25°C
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Fig 16. Output Capacitor Stored Energy
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Fig 17. Capacitances vs. Drain-Source Fig 18. Capacitances vs. Drain-Source
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Typical Performance

Fig 19. Continuous Drain Current Derating vs.
Case Temperature
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Fig 21. Transient Thermal Impedance
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Fig 23. Clamped Inductive Switching Energy vs
Drain Current (Voo=400V)
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Fig 20. Maximum Power Dissipation Derating vs.
Case Temperature
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Fig 22. Safe Operating Area
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Fig 24. Clamped Inductive Switching Energy vs
External Gate Resistor RG(ext)
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Typical Performance

Fig 25. Switching Times vs Drain Current

Fig 26. Switching Times vs External Gate

Voo=(400V) Resistor Re(ext)
50
T=25°C 10 T=25°C
Vgs= -4/+15V <
Verea00V Vs= -4/+15V
40 FRgoq=2Q 00 bbb e _VDD=400V ............. SR O T
L = 500uH 80 T 1ps=s0n Lot //
I FWD-= SiC SBD (Vgs=-4V) —_ L =200uH
£ e FWDs= sic sBD (Vgs=-4V)
g 30 oo "‘*h.______\ """""""""""""""""""""""""""""" E (7 S Y S R R R N Y R RS RO e 0 T T P O S A
£ ——i ! tajorm E ‘
=] Tt — </ =
£ t — — =y R
B s S S e S e e e B i R Aot s SR B rrn s T ot W
o L = P o
= | o //
ug, — Yo .;. S . 't | o
— dian) it
10 fooodenas L s S S S S T 0 20 i /_\_..-r"/ ::___d_,,.__
M — ] t
—r % . 3
r——— | ="
0 0
0 10 20 30 40 50 60 70 0 5 10 15 20
Drain to Source Current, Ipg (A) External Gate Resistor, Rg (ext) (Q)
www.dacosemi.com.tw
Rev1.0 Mar 2025

-7-



@ DACO DAC025N065223

Disclaimer

DACO Semiconductor reserves the right to make modifications, enhancements,
improvements, corrections, or other changes to this document and any product
described herein without prior notice. For the most up-to-date version, please visit
our website.

DACO Semiconductor makes no warranty, representation, or guarantee regarding the
suitability of its products for any particular purpose, nor does DACO Semiconductor
assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any liability, including without limitation special, consequential or
incidental damages.

Purchasers are responsible for its products and applications using DACO
Semiconductor products, including compliance with all laws, regulations, and safety
requirements or standards, regardless of any support or application information
provided by DACO Semiconductor. “Typical” parameters that may be provided in
DACO Semiconductor datasheets and/or specifications can and do vary in different
applications and actual performance may vary over time. All operating parameters,
including “Typical” must be validated for each customer application by the customer’s
technical experts.

DACO Semiconductor products are not designed, authorized, or warranted to be
suitable for use in life support, life-critical or safety-critical systems, or equipment,
nor in applications where failure or malfunction of DACO Semiconductor’s product
can reasonably be expected to result in personal injury, death or severe property

or environmental damage. DACO Semiconductor accepts no liability for the inclusion
and/or use of DACO Semiconductor’s products in such equipment or applications
and therefore such inclusion and/or use is at the customer’s own risk.

Purchasers who buy or use DACO Semiconductor products for any unintended or
unauthorized applications are required to indemnify and absolve DACO
Semiconductor, its suppliers, and distributors from any claims, costs, damages,
expenses, and reasonable attorney fees arising out of, directly or indirectly, any
claim of personal injury or death associated with such unintended or unauthorized
use, even if such claim alleges that DACO Semiconductor was negligent regarding
the design or manufacture of the part.

No part of this publication may be reproduced or transmitted in any form or by any
means, electronic or mechanical, including photocopying and recording, or by any
information storage and retrieval system, or otherwise, without the prior written
permission of DACO Semiconductor Co., Ltd.
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