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SiC MOSFET Module

PRXS02FB12HDB1L

Description

The PRXS02FB12HDBLIL is a 3 Phase SiC MOSFET
Power Module. It integrates high performance SiC MOSFET
chips for XEV or motor drives application.

Features

Blocking voltage 1200V

RDS(on) =1.7mQ (TJ' =25°C)
Arcbonding™ technology

175°C maximum junction temperature
SisNs AMB substrate

Direct Cooled Pin Fin Base Plate
Thermistor inside

Press FIT Contact Technology
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Applications
O xEV Applications

O Motor Drive

Circuit Diagram
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Figure 1. Out drawing & circuit diagram for PRXS02FB12HDB1L
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PRXS02FB12HDBIL
1200V/800A 3 Phase SiC MOSFET Module

Physical Dimensions

=t
w z - 5 ®53 +0.15(F) ;i
=t (=1 . (=1 —
P H 5 _ _ Ho q}<Z>O.E7A N
H &~ o o) ol me s @ 12la|D|E
. o o 5 ~ o o |85 %
g Soo Sgl S = Hes G 6% (NI-N3;P1-P3)
P! 055 +0.1
1 40.15 a 63
6% X
22.25 _20. 4 —
5 o 16.25 - JFEB [ e @ 0.5/ A|D|E
S 575 204 | s Dy s @ 1olals|cC
07 o JI 3 Jll I (= 0 B8x
- L= el & o
16.5 +0. > 4 = S
D12 32]252.1 ~ 3.2 54.Z 541 D32 S6.Fs6.1 H g
4 0|
% & =y
7 -
-] (-2 -] (- -] -] 2
-] n@ & G @ 5@ z:rz‘
L2 n® @ ! @ -
66.5 +0.5 00%5.1‘ 0 0ald G535 ° -
® D 1 @ (-] (] =l
211 ,@3.1 N
82 oo -] 0 T ¢ = N an
87 + =110 I_\f€ (S | - | & ) ||Jj_‘ 2 R
o HJ T H — 1
90.75 +0. 4
c =] [c]
= i
1 +0.15 i HE | v W
e 114.25 D &3 D -
120,25 +0. 4 —
| [] 14 +0 9 $5.5 +0.1 3%
© = o H —
0 3% & @ 0.6|A|H|I
aE Al S @ 12/4|D|E
&E “ EI < . ol ol -] 5 ) o -
¢ = ® « 1 i I S T 3z(U; VW)
! = B~ 1 = =

WNE461 30x10 il » LE|A|B|C

— @ I L
N el p3) |
dimensioned for G ooglA|lL N
EJOT Delta PT @ 7{ DO I Qo &
|
o

[]
) 1 ¥ q
i i 0.3CZ [z] ] |
bx common 18. 85 DL, 52 z‘sz 1 D3.L 842 84.1 5.2 ‘ss 78 1- origin axis generated by
Zones 9,3 +0.92 D1.2,82.2,62,52.1,02,03.2,54.2
D1-D2 3x G4, 54. 1,D4,D5. 2, 56. 2,66, 56. 1, D6
D2-D3
D3-Dd
Dg-D7 B
D7-D6 5185
D6-D5

3.95 0.5 i

refers to =
local CZ

Areas R,8 or T

101 0]

| \— )
25.75 *£0.5 |

 @00®@@0 T TETE e HE
: < ol |2 e efecfes| |5 B | |
; le 85 6] R o Pl =[S

¢0b<

S
""""""""""""""""""" f?’** KT

#* |4 |B|C
30x

Figure 2. Physical Dimensions
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PRXS02FB12HDBIL

1200V/800A 3 Phase SiC MOSFET Module

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

Symbol Parameter Conditions Ratings Unit
Vbss Drain-Source Voltage G-S Short 1200 \%
Vass Gate-Source Voltage D-S Short, AC frequency =1Hz, Notel -11V/+23V \Y/

Ips DC Continuous Drain Current Tr=25°C 685 A
Ips DC Continuous Drain Current Ts=65°C 590 A
Isp Source (Body Diode) Current Tr=25°C, with ON signal 685 A
Isp Source (Body Diode) Current Tr=65°C, with ON signal 590 A
lop Drain Pulse Current, Peak Less than 1ms, Note2 1600 A
Po Maximum Power Dissipation Ts=25°C 1923 \W
Tj junction temperature - -40t0 175 °C
Tsg Storage temperature - -40to 125 °C

Notel: Recommended Operating Value: -4V/+15V, -5V/+18V
Note2: Pulse width limited by maximum junction temperature

Typical Current Output Ability
Condition: SPWM control, Vcc = 800V, RQ(ON) = Rg(OFF) = 5Q0), Tf = 65°C, ijax = 175°C, PF = 0.8,
Modulation rate = 1

Note3: This graph is calculated value for reference based on the limitation of T
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current out ability depends on inverter electrical, thermal and mechanic design. Please confirm it in actual
application system.
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PRXS02FB12HDBIL
1200V/800A 3 Phase SiC MOSFET Module

Module
Parameter Conditions Value Unit
Isolation voltage Main terminal to base plate, f =OHz, t =1sec 4.2 kv
Material of module baseplate - Cu+Ni -
Creepage distance :grtrg;nmailntaol heatsink terminal 9 mm
Clearance termina_l to heatsink terminal 45 mm
to terminal
Stray inductance module Ts=65°C 8 nH
Module lead resistance, terminals — chip Ts=65°C 0.2 mQ
Mounting torque for module mounting Screw M4 baseplate to heatsink 1.8t022 Nm
Weight - 798 g
NTC characteristics
Value
Symbol Parameter Condition Min. | Typ. Max Unit
Ros Resistance Tc=25°C - 5 - kQ
AR/R Deviation of R100 Tc=100°C, Rioo =493Q2 5 - 5 %
P2s Power dissipation Tc=25°C - - 20 mw
Basiso B-value R2 =R25 exp [Basiso(1/T2 - 1/(298,15 K))] - 3375 - K
Basiso B-value R2 =R25 exp [Basiso(1/T2 - 1/(298,15 K))] - 3411 - K
B2s/100 B-value R2 =R25 exp [Ba2s100(1/T2 - 1/(298,15 K))] - 3433 - K

Information presented is based upon manufacturers testing and projected capabilities. This information is subject to change without notice.
The manufacturer makes no claim as to the suitability of use, reliability, capability, or future availability of this product.
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PRXS02FB12HDBIL
1200V/800A 3 Phase SiC MOSFET Module

MOSFET Electrical characteristics (Tj =25°C unless otherwise specified, chip)

. Value )
Symbol Item Condition ; Unit
Min. Typ. Max
V(BR)DSS Drain-Source Breakdown Voltage Ves=0V, Ip =8mA 1200 - - Vv
Ipss Zero gate voltage drain current Vs =1200V, Ves =0V - - 80 pA
Vas(th) Gate-source threshold voltage Ip =80mA,Vbs =Ves 2.1 - 5.8 Vv
lgss Gate-Source Leakage Current Ves =20V, Vs =0V, Tj =25°C - - 10 pA
Rbs(on) Static drain-source Io =800A Tj=25°C 11 17 2.3 mQ
(Chip) On-state resistance Vs =18V Tj=175°C 2.6 4.0 5.4 mQ
Vbs(on) Static drain-source 10 =800A Tj=25°C - 1.34 1.84 \V/
(Chip) On-state voltage Ves=18V Tj=175°C - 3.24 433 \Y
Ciss Input capacitance Vps =850V - 32 - nF
Coss Output capacitance Ves =0V - 1.84 - nF
Cirss Reverse transfer capacitance f=1MHz - 0.176 - nF
Qo Total gate charge Vop =850V, Ip =800A, Vs =-5/+18V - 1520 - nC
Tj=25°C - 160 -
td(on) Turn-on delay time
Tj=150°C - 140 - ns
t Tj=25°C - 125 -
Rise time - ns
r Voo =600V Tj=150°C i 110 :
Io =800A
Tj=25°C - 340 -
td(ofn) Turn-off delay time Vs =+15/-4V
e T; =150°C - 385 - ns
Raony =50
Tj=25°C - 85 -
tr Fall time Re(orr) =52
. o T;=150°C - 100 - ns
Inductive load switching
. Tj=25°C - 429 -
Eon Turn-on power dissipation operation
T;=150°C - 35.8 - mJ
Tj=25°C - 50.8 -
Eoff Turn-off power dissipation
T =150°C - 51.2 - mJ
] Junction to cooling fluid
Rin(- FET Thermal Resistance . - 0.078 - KW
AV/At=10dm3/min, Ts =65°C

Information presented is based upon manufacturers testing and projected capabilities. This information is subject to change without notice.
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PRXS02FB12HDBIL
1200V/800A 3 Phase SiC MOSFET Module

Body Diode Electrical characteristics (T, =25°C unless otherwise specified, chip)

. Value .
Symbol Item Condition ; Unit
Min. Typ. Max
Ves =-4V Tj=25°C 3.9 49 5.6
Vsp Body Diode Forward Voltage \
Iso =800A Tj=175°C 31 4.2 5.2
. Vbp =600V Tj=25°C - 40 -
Th Reverse recovery time ns
1o =800A Tj=150°C - 57 -
Ves =+15/-4V Tj=25°C - 2.83 -
Reverse recovery charge uc
Qr y 9 Ra(on) =Re(oFF) =5Q Tj=150°C - 7.31 -
Inductive load Tj=25°C - 0.57 -
= Diode switching power dissipation o . mJ
switching operation T =150°C - 181 -

Test Conditions
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Figure 4. Switching time definition

Information presented is based upon manufacturers testing and projected capabilities. This information is subject to change without notice.
6 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

PRXS02FB12HDBIL
1200V/800A 3 Phase SiC MOSFET Module
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PRXS02FB12HDBIL
1200V/800A 3 Phase SiC MOSFET Module
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PRXS02FB12HDBIL
1200V/800A 3 Phase SiC MOSFET Module
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PRXS02FB12HDBIL
1200V/800A 3 Phase SiC MOSFET Module
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Figure 23. Transient themal impedance
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