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SILICON CARBIDE 1700 V /1000 mQ POWER MOSFET DIE

Applications:

e Solar inverters ¢ Switched-mode power supply e High voltage DC/DC converters

o Battery charges o Motor drives ¢ Pulsed power application

Features:

* High blocking voltage with low on-resistance
* High speed switching with low capacitances
* Easy to parallel and simple to drive

¢ Avalanche ruggedness

* Resistant to latch-up
« Silver backside metal

Maximum Ratings (Ta = 25 °C, unless otherwise specified)

Characteristics Symbol | Conditions Min. Typ. Max. Units Note
Drain - Source Voltage Vbsmax Ves=0V, Io =100 yA 1700 \Y
Gate - Source Voltage (dynamic) Vesmax | AC (f>1 Hz) -10 +25 Y,
Gate - Source Voltage (static) Vasop Static -5/+20 Vv [1]
Ves =20V, Tc=25°C 5.2
Continuous Drain Current Ip A
Ves =20V, Tc=100°C 3.7
Pulsed Drain Current Ip(puise) _IF_’.uIse width te limited by 15 A
jmax
Operating Junction and Storage Ty, Ty | To=25°C 81 W
Temperature
Maximum Processing Teoc | Ves=0V, Ip = 100 A 1700 Vv

Temperature

[1]1 Recommended turn off gate voltage is -5 V. Recommended turn on gate voltage is 20 V. Do not use with Veson < 15 V.
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Electrical Characteristics (Ta = 25 °C, unless otherwise specified)

Characteristics Symbol | Conditions Min. Typ. Max. Units
Drain Source Breakdown Voltage | V@rpss | Ves =0V, Ip =100 pA 1700 \
Vbs = Ves, Ib = 0.5 mA 2 3.2 4 \Y
Gate Threshold Voltage Vasitn)
Vbs = Vas, Ip =0.5mA, Ty =175°C 2.4 \Y,
Zero Gate Voltage Drain Current Ipss Vbs =1700V, Vgs =0 V 1 100 KA
Gate Source Leakage Current less Ves =20V, Vbs =0V 10 250 nA
Ves =20V, Ib=2A 1 1.3 Q
Drain Source On-State R
Resistance DS(en)
Ves=20V,Ib=2A, Ty=175°C 1.9 Q
VDs=20V,|Ds=2A 1 S
Transconductance gfs
Vbs=20V, Ibs=2A, Ty=175°C 1.05 S
Input Capacitance Ciss Ves =0V 160
Output Capacitance Coss Vps = 1000 V 10 pF
Reverse Transfer Capacitance Crss Vac=25mV 2
Coss Stored Energy Eoss f=1MHz 4 ud
Internal Gate Resistance Ra(int) Vps =1000V, Ves =-5/20V 20 Q
Gate to Source Charge Qgs Ip=2A, Reexy=2.5Q,L =99 uH 25
Gate to Drain Charge Qgd Vbs =1000V, Ves =-5/20V 5.2 nC
Total Gate Charge Qq Ip=2A, Reexy=2.5Q 10

* Pulse width < 200 pus.
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Reverse Diode Characteristics (Ta = 25 °C, unless otherwise specified)
Characteristics Symbol | Conditions Typ. Max. Units

Vsp Ves=-5V, lsp=1A 4.6 Y
Diode Forward Voltage

Vsp Ves=-5V,Ilsp=1A, Ty =175°C 4.3 \%
Reverse Recovery Time ter Ves=-5V, Tc=25°C 9 A
Reverse Recovery Charge Qr Ves=-5V,Isp=2A, Ty =25°C 6 ns
Peak Reverse Recovery Current Imm Vr=1200V 25 nC

Typical Performance

All the graphs are based on a die placed in a TO-247-4 package.
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Figure 1. Output Characteristics T, = -55 °C

Vps, Drain to Source Voltage (V)

Figure 2. Output Characteristics T, =25 °C
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Figure 7. Transfer Characteristic for
Various Junction Temperatures
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Figure 4. Normalized On-Resistance vs. Temperature
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Figure 8. Body Diode Characteristic at T, = -55 °C
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Figure 15. 3rd Quadrant Characteristic at T, = 175 °C
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Figure 17. Capacitances vs. Drain-Source
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Figure 16. Output Capacitor Stored Energy
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Figure 18. Capacitances vs. Drain-Source
Voltage (0 - 1000 V)
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Mechanical Dimensions
D
G
S
Parameter Typical Value Unit
Die Dimensions (L x W) mm
Exposed Source Pad Metal Dimensions (L x W) Each mm
Sense Pad Metal Dimensions (L x W) mm
Please contact your sales representative
Gate Pad Dimensions (L x W) to get the detailed information about die mm
layout and dimensions.
Top Side Source Metallization (Al) pm
Top Side Gate Metallization (Al) pum
Bottom Drain Metallization (Ni/ Ag) pum
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DISCLAIMER:

1- The information given herein, including the specifications and dimensions, is subject to change without prior notice to improve product
characteristics. Before ordering, purchasers are advised to contact the SMC Diode Solutions sales department for the latest version of
the datasheet(s).

2- In cases where extremely high reliability is required (such as use in nuclear power control, aerospace and aviation, traffic equipment,
medical equipment , and safety equipment) , safety should be ensured by using semiconductor devices that feature assured safety or by
means of users’ fail-safe precautions or other arrangement.

3- In no event shall SMC Diode Solutions be liable for any damages that may result from an accident or any other cause during
operation of the user’s units according to the datasheet(s). SMC Diode Solution assumes no responsibility for any intellectual property
claims or any other problems that may result from applications of information, products or circuits described in the datasheets.

4- In no event shall SMC Diode Solutions be liable for any failure in a semiconductor device or any secondary damage resulting from use
at a value exceeding the absolute maximum rating.

5- No license is granted by the datasheet(s) under any patents or other rights of any third party or SMC Diode Solutions.

6- The datasheet(s) may not be reproduced or duplicated, in any form, in whole or part, without the expressed written permission of SMC
Diode Solutions.

7- The products (technologies) described in the datasheet(s) are not to be provided to any party whose purpose in their application will
hinder maintenance of international peace and safety nor are they to be applied to that purpose by their direct purchasers or any third
party. When exporting these products (technologies), the necessary procedures are to be taken in accordance with related laws and
regulations.

e China - Germany - Korea - Singapore - United States e
e http://www.smc-diodes.com - sales@ smc-diodes.com e



