FF1000UXTR23T2M1
XHP™2 fEiR

Final datasheet

XHP™2 #&iEk SZF CoolSiC™ Trench MOSFET 745 1E BRI NTC

Rt
o BRI
- Vpss =2300V

- lpn=2000 A/ Ipgy = 4000 A
- R LI R
- ARHR T
- ARIFRARFE
- Tyjop=175°C
* HUBRRE
- AR ARBH AT
- AR
- 1E € HA I R R B
- R
- HHEEH) CTI> 600
GIBANAE:
o B AR AR
* WMIIRH
 iGRE RS
o Tl EEALERE)
o G| AR A
* DC/DC ZF 8%
© RIFRASTLE
o AR R H

afineon

jﬁ:nﬁ%ﬁl_‘t
* ¥ IEC 60747 60749 A1 60068 HRUEMIAHIIMIK, 45 E Lok M H 1 EK
iy
}7
JE%X
.
o
o
Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.00

www.infineon.com

2025-07-07


https://www.infineon.com

o~ _.
FF1000UXTR23T2M1 In fl neon
XHP™2 itk

WA
A%
7252 P 1
R 1
L1 B 2 1
1 57N 1 3 1
P ettt 2
1 B 3
2 MOSFET INVEIter . ... i e e 3
3 Body diode (MOSFET INVEItOr) . ... ..t et 5
4 B R B . 6
5 RS B R . 7
6 B B T B 13
7 B R 14
8 B R B B 15
A1 T 16
R T B 17
Datasheet 2 Revision 1.00

2025-07-07



(infineon

FF1000UXTR23T2M1

XHP™2 B

1 %

1 S

®1 H%SH

FESH RS | B ¥E BAfr

26 2 M L Viso. |RMS,f=50Hz, t=1min 4.0 kv

RS AT L Cu

FEXT FE IR R4 CTlI > 600

%2 FHEE

RESH RS | AREEINA KA BE LA

B/ME | AUE | \OKE

Y FL R A Lyce 10 nH

FEER B 28 B BH i -85 | Recueer | Te =25 °C, BN & 0.4 mQ

it AR Tetg -40 150 | °C

B e FE iR AR Tepmax 150 | °C

B2 e 1 2 R AT R M| RRYEAH RS T | M6, iR 22 3 6 Nm
RS

Uiy - AT M| RRYEAH R R T | M3, iR 22 0.9 1.1 | Nm
frock M8, 1522 8 10

HiE G 1020 g

2 MOSFET Inverter

%3 RAHREE
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SR B R Ipc  |Tyj=175°C,Vgs=15V | Tc=75°C 1330 A
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x5 FHEE
FESH KT | PeEBIA QTN iy
B/ME | JBUE | R AE
TR 36 2 FL P Rbsion) | Ip=2000A Vs =15V, 095 | 1.19 | mQ
T,;=25°C
VGS =15 V, 1.7 2.13
T,;=125°C
VGS =15 V, 2.3 2.88
T,;j=175°C
i EACTRIENEENAS Vesieny | 1o =900 mA, Vps = Vs, Ty; = 25 °C, (tested 345 | 42 | 515 | V
after Ims pulse at Vgg=+20V)
LRV N Qs |Vpp=1500V, Vgs=-5/15V,T,;=25°C 5.3 e
PSS M L BEL Reint | Tyj=25°C 1.1 Q
PR Css | =100 kHz, Vps=1500V, | T,j=25°C 190 nF
VGS =0V
i H AR Coss  |f=100kHz, Vps=1500V, | T,;j=25°C 4.1 nF
VGS =0V
S AL R LA Crss  |F=100kHz, Vps=1500V, | T,;=25°C 0.2 nF
VGS =0V
Coss TEfiHEE Eoss | Vps=1500V, Vgs=-5/15V, T,;=25°C 5.8 mJ
TR VR R H R Ipss |Vps=2300V,Vgs=-5V |T,;=25°C 930 | pA
WA s HEL YA less |Vps=0V,T,;j=25°C Vgs =20V 3200 | nA
T30 A 35 B[] (A 97 2K) tdgon |Ip=2000A,Rgon=0.1Q, |T,;=25°C 225 ns
Vbp = 1500V, T,j=125°C 215
VGS = '5/15 V,
tdeaq =3000ns, 0.1Vgs | Tyj=175°C 215
t00.11p
b B T (e 7 %) t, Ip=2000 A, Rgon=0.1Q, | T,;=25°C 100 ns
Vbp = 1500V, T,j=125°C 100
VGS = -5/15 V,
tgead = 3000 ns, 0.1 1pto | Tyj=175°C 105
0.91p
IR W HE 3R B[] (R M 7 %K) taoff |Ip=2000A, Reof=1Q, |T,=25°C 375 ns
VDD = 1500 V, TVJ - 125 oC 420
VGS = -5/15 V,0.9 VGS to
0.91p T,;=175°C 450
I PR ] (ke 47 2 t; Ip=2000A,Reor=1Q, |T,;=25°C 105 ns
VDD =1500 V, TVJ =125°C 130
Vs = -5/15 V,0.915t00.1
I T,;=175°C 145
(Fr52)
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3 Body diode (MOSFET Inverter)

x5 (%2) FHEE
FESH KT | PeEBIA QTN <Xy
B/ME | JLBUE | R AE
FEIE A CRHAE SO tonr | Ip=500A,Vpp=2000V, |T,=25°C 625.00 ns
VGS = -5/15 V,
RGon =0.1 Q
THBAERE = (B k) Eon |Ip=2000A, Vpp=1500V, |T,;=25°C 410 mJ
Ls=14nH, VGS.: -5/15V, T,,=125°C 540
Rgon = 0.1 Q, di/dt=16.3
kA/us (TVJ =175°C), ij =175°C 640
tgead = 3000 ns
TFEIFERE R (B, | Eono | /Ip=2000A, Vpp=1500V, | T,;=25°C 390 mJ
K = = -
TR Ls=14nH, Vgs . 5/15V, r,=125°C 410
Reon,o =0.1Q, di/dt =
15.2 kA/ps (T,;=175°C), | Tyj=175°C 470
tdead =500 ns
KW AERE & (B Eof  |Ip=2000A, Vpp=1500V, | Ty;=25°C 330 mJ
Ls=14nH, Vgs=-5/15V, ij:lzs °C 370
Rgoff = 1 Q, dv/dt=10.8
kV/ps (Ty;= 175 °C) T,;j=175°C 400
kA Ei lIsc  |Vgs=-5/15V, tp<3ps, 12000 A
VDD =1500V, VDSmax = TVJ =175°C
Vpss-Lsps *di/dt
g — A e Rinsc | &> MOSFET 20.2 | K/kW
A e — B ER A EH Rihch | A MOSFET, Agrease= 5 W/(M*K) 5.80 K/kW
FCHFIT IR R T Tyjop -40 175 | °C
3 Body diode (MOSFET Inverter)
x6 B EE
FESH RS | b %A HiE <¥vA
PR A IE ) B AR Isp T,;j=175°C,Vgs=-5V | Tc=74°C 1145 A
12t-1E Pt | Vps=0V,Vgs=-5V, T,;j=125°C 600 kA%s
tp=10ms T,;=175°C 500
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x1 FHEE
RESH RS | PREEIA & ¥E LA
B/ME | BUE | BOKME
1E A L Vsp  |lsp=2000A,Vgs=-5V |T,;=25°C 5 625 | V
T,;=125°C 4.4 5.5
T,;=175°C 42 | 525

RIS ATFRE CREBKO Erec  |lsp=2000A, dig/dt=16.3 | T,;j=25°C 5.8 mJ

:;:éisggozvﬁs < Tyj=125°C 39.2

Vgs =-5/15V, T,;=175°C 64.1

tdead = 3000 ns
RIVREFE (BRI | Ereco | lsp=2000A, dig/dt=15.2 | T,;=25°C 5.8 mJ
AT KATps (T, = 175 °C), T,;=125°C 11.8

Vpp = 1500V,

Vgs =-5/15V, T,;=175°C 19.6

tdead =500 ns
4 TR R B AR
*x8 FHEE
FESH RS | B ¥E BAfr

B/ME | BUE | BOKE

e L BH AR Rys | Tntc=25°C 5 kQ
R10o T 2% AR/R | Tyt =100 °C, Rygp = 493 Q -5 5 %
FEHL) % Pys | Tytc=25°C 20 | mw
B-H Basjso | R2= Ras €xp[Basys0(1/T2-1/(298,15 K))] 3375 K
B-1H Bysiso | Ra=Ras exp[Basyso(1/T2-1/(298,15 K))] 3411 K
B-{E Bysji00 | R2= Ras €xp[Bas/100(1/T2-1/(298,15 K))] 3433 K
It NTC HIAIEZ 7B i J AN2009-10, 55 4 7
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R (BLA), MOSFET Inverter

HrastE  (BAL), MOSFET Inverter

lp=f(Vps) Ip =f(Vps)
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fEidefE  (BLAY), MOSFET Inverter

W-IRREREE (3 , MOSFET Inverter

Ip="f(Vgs) Vas(th) = f(Ty;)
Vps=20V Ves =Vps
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Wk B RFPE  (dL7Y), MOSFET Inverter HAYFE (J8Y), MOSFET Inverter
Vs =f(Qg) C=f(Vps)
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FFocHtE] (B87), MOSFET Inverter
t=f(lp)

Reoff =1 Q, Rgon = 0.1 €2, Vpp =1500V, T; =175 °C, Vg =
-5/15V

FFBTE (#AY), MOSFET Inverter
t=1(Re)
Vpp = 1500V, Ip = 2000 A, Ty; = 175 °C, Vgs = -5/15V

tdO tdon (RG,on =1/10 RG)
—_——t ——— t,(Ry,,=1/10R)
______ Lot === Yo
------------ t; B
1 L ——
§ == g -------------------------------
= S— //" = | T T
_______________________ — - e I
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0.1 - 0.1 E—
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//
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0.01 T T T T T T 0.01
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1, (A) R, (Q)
MR  (H27), MOSFET Inverter BRI (JL3l), MOSFET Inverter
di/dt = f(Rg) dv/dt = f(Rg)
VDD =1500V, tgead = 3000 ns, ID =2000A, VGS = '5/15 Vv VDD =1500V, ID =2000A, VGS = -5/15 Vv
18.0 11
dv/dt g, T, =125°C
17.0 10 ——— dv/dt,, T, =175°C
16.0
9 ]
15.0
g
g 14.0 g
S
< < 7
3 3
6 ]
12.0
5 ]
11.0
di/dton, TVJ =125°C N -
10.0-|——— di/dt,, T,=175°C h 4
90 T T T T 3 I 1 1 I
0.0 0.1 0.2 0.3 0.4 0.5 0 1 2 3 4 5
R (Q) R, (Q)
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FFR#E (BL7), MOSFET Inverter

FFoEHREE (HAY), MOSFET Inverter

Eon = f(Ip) Eofr = f(Ip)
RGon =0.1 Q, VDD =1500 V, RGon,o =0.1 Q, VGS = 15/-5 \" RGOff =1 Q, VDD =1500 V, VGS = -5/15 Vv
2500 1200
T,=125°C, t,,,,=3000ns,R. T,=125°C /
— —— T _=125°C,t,_ =500ns,R 11009 | — — — 1 =175°C /
vj ? “dead ? ""Gon,0 Vj /
—————— T,=175°C, ty,,,=3000ns, R, / 1000
2000 | -seseemeees T,=175°C,t . ,=500ns,Ro o 4
/ 900 |
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1500 700+
£ £
= = 600
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o
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Iy (A) Ip (A)
Froe#ist (%), MOSFET Inverter FFRBFE (HLAY), MOSFET Inverter
E=f(Rg) Eon = f(tdead)
Vpp = 1500V, tyeaq = 3000 ns, Ip =2000 A, Vgs =-5/15V Rgon =0.1Q, Ip=2000 A, Vpp = 1500V, Vs =-5/15V
1100 100
B, T,=125°C Ry, =1/10R) | T,=125°C
1000f|——— E,, T,=175°C(R, , = 1/10R)) /,;»'/ ———T,=175°C
—————— E, T, =125°C Rl
] off 4 P 95
LU0y | —— E T, =175°C pg
o Vj R
800
90
700
= 600 g
é Vg 85 ]
500 w
400
80
300
200 751
100
0 T T T T 70 T T T T T
0 1 2 3 4 5 0 500 1000 1500 2000 2500 3000
R; Q) tyead (ns)
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RAmZ42THEX (RBSOA) , MOSFET Inverter

%2 $FH L, MOSFET Inverter

Ip = f(Vps) Zn=f(t)
RGoff =1 Q, TVJ =175 OC, VGS = -5/15 Vv
5000 100
— —— I,:Chip
4000
3000
- E
- £ 10
NE
2000
1000
i 1 2 3 4
r[K/kw] 1175 2.894 12.54 3.593
T[s] 5.0E-4 0.0095 0.0597 0.5872
0 T T T T 1 T T T
0 500 1000 1500 2000 2500 0.001 0.01 0.1 1 10

Vos (V)

t(s)

IEFRHE R R (dLAl), MOSFET Inverter
lsp =f(Vsp)

TEERE A e (#L%EY), MOSFET Inverter
Isp = f(Vsp)

Ves=-5V Vgs =15V
4000 4000 v ~
T,=25°C T,=25°C / Vs
——— T =125°C ——— T =125°C / /
3500 v 3500 vl / /
—————— T .=175°C ——— . T =175°C / //
/ /
_ ] / /
3000 3000 7 J/
/ /
/ /’
2500 2500 / V4
/ /
— . /S
< < / 4
% 2000 N a 2000 7 / //
- - /S
/7 /7
ARy
1500 1500 ;7
/7
7/
/4
1000 1000} /s
Y4
i
500 500 ////
///
0 I I o I I I I I I I
0 1 2 7 0 1 2 3 4 5 6 7 8
Ve, (V)
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FFRBAFE 16 K& (H#7A), MOSFET Inverter FFRHRFE A S (#L%Y), MOSFET Inverter
Erec = f(lsp) Erec = f(Rg)
Reon=0.1Q, Rgon o =0.1Q, Vpp=1500V tgead = 3000 ns, Isp = 2000 A, Vpp = 1500 V

120 80
T,=125°C,t, =3000ns, Ry,
———T,7125°C,t,,,,=500ns,R .
100 T,=175°C ., =3000 ns, Ry,
------------ T,=175°C,t,, =500 ns, R

T .=125°C
vj

1107 ———T,=175%C

dead

dead

70

dead Gon,0

—
~—~—
—_
—_——
—_—

80 60

70

(mJ)
(mJ)

60 50

rec
rec

50
40 40
30
20 30

10

0 I I I I I I I 20 I I I
0 500 1000 1500 2000 2500 3000 3500 4000 0.0 0.1 0.2 0.3 0.4 0.5
I (A) R, ()

FrRBiaE A % (JL7), MOSFET Inverter BRI, SR RECAECEE

Erec = 1:(tdead) R= f(TNTC)

Roon = 0.1 Q, I =2000 A, Rgon o = 0.1 Q, Vpp = 1500 V, Vs =
15/-5V

100 = 100000
95 T,=125°C,Ry,, = — R,

———T,=1T5°CR, P

90 7

85 7

80 ] y 10000

75
70
651 4 =
= 1000+
w60 !
55 n /
50 /
45 f
40 /

(%)

rec

100

35
30

25 T T T T T 10 T T T T T T
0 500 1000 1500 2000 2500 3000 0 25 50 75 100 125 150 175
tenq (NS) T
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7 BT

(1) M3 screw-in-depth max. Tmm D
S g g\ S35 (35)
z| (<b0.8[AlF-F]
\ 8 (4) »
(A e Ll el a i — H
D635 S © O11€ f\}
| 1 | D [T
|
(40,5) i
(31 /TN
| -
\ xr'(
(12,25) . s
(9,5); < _
o ~
0p——— T—- - —-—- -— +H 2
(35) nfineon s
(13)] ™ 8
95 (0]
59 T
D (6351 $ T
1l X y —— 1
F 8,4 1.9
bx Recommended PCB hole pattern
M8 screw-in-depth max. 16mm (583
(L0.5] © &
A
[4] 99,84 0,4 BT O Slogy-H
12,3[—
=
.5 o @ a
o
0 N S
B3 — ¢ Y 5
] ¢ X o g
172
S E
, ,
(I Recommended tolerance of threaded holes in heatsink £ 0,1 mm. 8x @3,9+0,1
(2> Recommended hole diameter for PCB
&2
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Module label code

Code format Data Matrix Barcode Codel28
Encoding ASCII text Code Set A
Symbol size 16x16 23 digits
Standard IEC24720 and IEC16022 IEC8859-1
Code content Content Digit Example
Module serial number 1-5 71549
Module material number 6-11 142846
Production order number 12-19 55054991
Date code (production year) 20 21 15
Date code (production week) 22 -23 30
Example
71549142846550549911530 71549142846550549911530
&3
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BT

BT %

BT hRA sk RE Y

0.10 2022-08-09 Initial version

0.20 2024-04-23 Target datasheet

0.30 2025-05-08 Preliminary datasheet
1.00 2025-07-07 Final datasheet
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