PMS1000170K

Powerex, Inc., 173 Pavilion Lane, Youngwood, Pennsylvania 15697 (724) 925-7272 1700‘/ IOOOmQ Silicon

WWW.pWIX.com

PMS1000170K

Circuit diagram

(U]

Package Type: TO-247-3L

Product Specifications

Carbide Power MOSFET

Description

The Powerex Semiconductor 1700V/1000mQ silicon
carbide power MOSFET uses advanced SiC MOSFET
technology with low on-resistance, low switching losses, and
a high operation temperature of 175°C. It is suitable for use
in high frequency circuits and provides a reduction in
overall system size, increased efficiency and increased
switching frequency. It has been widely used in applications
including solar inverters, uninterrupted power supplies,
switch mode power supplies, and motor drives. Using
RoOHS compliant components, it is qualified for use in
industrial application.

Features

O High blocking voltage with low on-resistance

O High switching speed with low capacitance

O Very fast and robust intrinsic body diode with low
reverse recovery

O Very low switching losses

O Excellent avalanche ruggedness

O RoHS compliant

Applications

O Solarinverters

O Uninterrupted power supplies
O Switch mode power supplies
O Motor drives

Benefits

Greater system efficiency

Reduced cooling requirements
Increased power density

Increased system switching frequency
Easy to parallel and simple to drive

O

O0ooao

Device

Vbs

Io (25°C) Rs)on Marking

PMS1000170K

1700V

6.8A 1000mQ PMS1000170K

Information presented is based upon manufacturers testing and projected capabilities. This information is subject to change without notice.
04/24 Rev 0 The manufacturer makes no claim as to the suitability of use, reliability, capability, or future availability of this product.


http://www.pwrx.com/

Powerex, Inc., 173 Pavilion Lane, Youngwood, Pennsylvania 15697 (724) 925-7272 www.pwrx.com

PMS1000170K

1700V 1000mS2 Silicon Carbide Power MOSFET

Contents

Features 1
Benefits 1
Potential Applications 1
Description 1
Product Specifications 1
Table 1 Maximum Ratings 3
Table 2 Thermal Resistance 3
Table 3 Static Electrical Characteristics 4
Table 4 Dynamic Electrical Characteristics 4
Table 5 Switching Characteristics 5
Table 6 Reverse SiC Diode Characteristics 6
Electrical Characteristic Diagrams 7
Package Information 12
Recommended Solder Pad Layout 13
Ordering Information 13

Information presented is based upon manufacturers testing and projected capabilities. This information is subject to change without notice.
2 The manufacturer makes no claim as to the suitability of use, reliability, capability, or future availability of this product.

04/24 Rev 0


http://www.pwrx.com/

Powerex, Inc., 173 Pavilion Lane, Youngwood, Pennsylvania 15697 (724) 925-7272 www.pwrx.com

PMS1000170K
1700V 1000mS2 Silicon Carbide Power MOSFET

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

Parameter Symbol Value Unit Test conditions
Drain-source voltage VDbsmax 1700 Ves=0V, Ip = 100pA, Tc=25°C
Gate-source voltage VGsmax -10/+25 v tp < 0.5us, D <0.001, Tc=25°C
G | v £/420 Recommended operation values,

te- t -5/+
ate-source voltage GSop Te= 25°C
6.8 Ves =20V, Tc=25T
Continuous drain current Ip A
4.8 Ves =20V, Tc=100C
Tc=25C, t, = 10ys, half
Pulsed drain current Ip(puise) 21 A Sine Wave D = 0.1
Power dissipation Piot 92 W |[Tc=25TC
Operating junction temperature T, -55~175 C
Storage temperature Tsig -556~175 C
Soldering temperature TL 260 °C | 1.6mm from case for 10s
Mounting torque M 1 Nm | M3 screw
Thermal Resistances
Values Test
Parameter Symbol Unit

Min. | Typ. | Max. condition

Thermal resistance from junction to case

Rihg-c)

/ 1.25 / °C/W

Thermal resistance from junction to ambient

Rihg-a)

/ / 40 °C/W
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Static Electrical Characteristics (T, = 25°C, unless otherwise specified)

Values . N
Parameter Symbol _ Unit Test conditions
Min. | Typ. | Max.

Drain-source breakdown voltage Verpss | 1700 / / Ves=0V, Ip=100pA

2 2.6 4 v Vbs = Vas, Ip= 0.5mA
Gate threshold voltage Ves(ih) Vps = Vgs, Ip=0.5mA,

Py Tj=175°C
Drain-source leakage current loss / 1 100 pA | Vos=1700V, Ves=0V
Gate-source leakage current less / 1 250 nA | Ves=20V, Vps=0V

/ 0.7 1.2 Ves=20V, Ib=2A
Drain-source on-state resistance Rbs(on) Q Ves=20V, Ip=2A,

Py T)=175°C

/ 1.0 / Vbs=20V, Ip=2A
Transconductance Oss S Vps =20V, Ip=2A,

P2 Tj= 175°C
Internal gate resistance Ry(int) / 6 / Q | f=1MHz, Vac=25mV
Avalanche energy Eas / 150 / mJ | L=5mH, Vpp =50V

Dynamic Electrical Characteristics (7, = 25°C, unless otherwise specified)

Values _ N
Parameter Symbol : Unit Test conditions
Min. | Typ. | Max.
Input capacitance Ciss / 227 /
Output capacitance Coss / 12.5 / pF Ves=0V, Vps= 1000V,
Reverse transfer capacitance Crss / 2 / f=1MHz, Vac=25mV
Coss stored energy Eoss / 7.7 / pd
Gate to source charge Qus / 1.67 /
Vpp=1200V,Vgs= -5/+20V,
Gate to drain charge Qud / 9.2 / nC | |5=2A les = 1MA
Total gate charge Qqy / 16.7 /
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Switching Characteristics (T, = 25°C, unless otherwise specified)

Values
Parameter Symbol Unit Test conditions
Min. Typ. Max.
Turn-on delay time td(on) / 18 /
Rise time tr / 16 /
ns :
Turn-off delay time td(off) / 24 / Vop = 1200V,
Vas =-5/+20V, Ip = 2A,
Fall time tr / 79 / Reexy = 12Q, L= 1364uH
Turn-on switching energy Eon / 63 /
N
Turn-off switching energy Eott / 29 /
Turn-on delay time td(on) / 17 /
Rise time tr / 16 /
ns Vpp = 1200V,
Turn-off delay time td(omn / 29 / Vas = -5/+20V, Ip = 2A,
R =12Q, L=1364uH,
Fall time t / 84 / olex) H
T;=175°C
Turn-on switching energy Eon / 88 /
pd
Turn-off switching energy Eott / 29 /
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Reverse SiC Diode Characteristics

(Tj = 25°C, unless otherwise specified)

Values
Parameter Symbol Unit Test conditions
Min. | Typ. | Max.
/ 3.60 / Ves= -5V, Isp=1A
Diode forward voltage Vsp \ Ves=-5V, Isp= 1A,
/ 3.20 / oo
T;=175°C
Continuous diode forward current Is / / 5 A Tc=25°C
Reverse recovery time tr / 34 / ns Ves= -5V, lsp= 2A,
Reverse recovery charge Qr / 0.04 / uC | Vr=1200V,
dif/dt = 0.19kA/
Peak reverse recovery current lrrm / 1.85 / A I HS
Reverse recovery time tr / 39 / ns
Ves=-5V, Isp= 2A,
Reverse recovery charge Qn / 0.08 / uC | vg=1200V, Tj=175°C,
dig/dt = 0.19kA/us
Peak reverse recovery current lrrm / 3.57 / A

Note: When using SiC Body Diode the maximum recommended Vg = -5V
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Electrical Characteristic Diagrams
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Figure 4. Normalized on-resistance vs. temperature
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Package Information
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1 Dimension unit: [mm]
{_n:n_n:l:n_n:n_y < SymbOI Min Nom Max
I A 4.80 5.00 5.20
Al 221 241 261
A2 1.85 2.00 2.15
b 111 1.21 1.36
b2 191 201 221
b4 291 3.01 3.21
c 0.51 0.60 0.75
D 20.70 21.00 21.30
D1 16.25 16.55 16.85
D2 1.00 1.20 1.35
E 15.50 15.80 16.10
El 13.00 13.30 13.60
E2 4.80 5.00 5.20
E3 2.30 2.50 2.70
e 5.44 BSC
L 19.62 19.92 20.22
L1 - - 4.30
oP 3.40 3.60 3.80
gP1 - - 7.30
Q 5.40 5.80 6.20
S 6.20 BSC
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Recommended Solder Pad Layout

RO.23

g

5.44

TO-247-3L

Note: All dimensions are in mm
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