55%2%5R040M2H .
RAGEFM Innneon
R KRB WEMOSFET PG.LHSOF.4

Z B CoolSiC™ MOSFET 650 V G2
650V CoolSiC™ MOSFETR AR ¥RB KM F 2L AR AR, 124t

T5eLtattae. SEAEEMRENZ AL, CrBRINEFTE
HEEHURIIT, HERIMEKMNARANHIZER.

%

 BIEFFRIRR .
o EEMRREBE, Voswm=4.5V bin s Tab
 EMEREIREBE R OV, ADAEEI LB AT
 RE RS, RARIE ]

IR T AR R E R s (b
o XTERERR, SHYTA AR
e P2 o

T e - . *1: Internal body diode Pin 3-4
SSMERENBEREEIRIT

« IEERMEMN

« SR RBOFIPIRIEREEINELL, RIEREMNEL

RV RSINRSY . EEMYIRLES Pb
o SRRAGAS M A S

TN A

* SM PSA o
RoHS
* UPS
o BT B AR IS
o EBHIKEN
i a3 i
SRS JEDEC TV ARiRE
EAE. RIS RS [T B[ G, ENTHIHR A = SR E,
®1 TEMESH
Parameter Value Unit
Vossover full T; g 650 v
RDSMLtyp 40 mQ
Ros(on) max 49 mQ
Qs yp 28 nC
ID’pulse 142 A
Qoss @ 400V 53 nC
Eoss @ 400V 7.2 1
Type/Ordering Code Package Marking Related Links
IMTA65R040M2H PG-LHSOF-4 65R040M2 see Appendix A

FEIEF IR K EHEXIES, TR, RECEEMTIEX | BT ENETE AR T AT A, ZCETFRUBEXAVERIE, A EHE 1
Ewiip/a] infineon.com ZZRFHIEX A (FEH#IXE) o

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 2.1
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B It ettt e et ettt et e e e e e e e 4
R B B .ottt ettt ettt ettt e e nenas 5
B I .ottt e e ettt e ettt e ettt et e et e e et e e ee e eer e eees 6
B A ] ..ottt e e e et e e 9
T B oottt ettt ettt ettt nn e 14
BB ML .ottt ettt ettt et e et ettt et ae ettt neseaee et e eaeneaeeee et seeaeneeeeersaeneneee 15
B A et e et e et e et r e 16
BT R ettt ettt ettt ettt ettt a et et et ettt ettt et et e e e 17
BT oottt e e et e e r e 17
k285 g==1 = IO OO O OO T T E OO O OO U OO OPO O URRROTOPRRRRPIN 17
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1 RAEEE
BRIESERE, T,=25°C

AR ATRERENERSSNIESE, R VERNETHRENEI AEIEFMHFMRRAEE[ERI80%,

&2 BRATEE
Parameter Symbol Values Unit |[Note/ Test Condition
Min. | Typ.|Max.

Continuous DC drain current %) looe - - > A f=

38 T.=100°C
Peak drain current ? low - - (142 (A Te=25°C, Ves= 18V
Avalanche energy, single pulse Ens - - 132 (mJ Ib=4.9A, Vop=50V; see table 11
Avalanche energy, repetitive Eng - - 0.66 |[mJ Ib=4.9A, Vop=50V; seetable 11
Avalanche current, single pulse Las - - 49 |A -
MOSFET dv/dt ruggedness dv/dt - - 200 |V/ns  |Vps=0...400V
Gate source voltage (static) 3) Ves -1 23 |V -
Gate source voltage (transient) Vis -10 |- 25 |V t,=500 ns, duty cycle<1%
Power dissipation P - - 242 (W Te=25°C
Storage temperature T -55 |- 150 |°C -
Operating junction temperature Ti -55 |- 175 |°C -
Mounting torque - - - - Nem |-
Continuous reverse drain current ) lspe - - > A Vos= 18V, 7= 205 <

38 Ves=0V, T=25°C
Peak reverse drain current 2 I - - 12 A e :C’ = 250ms

43 T.=25°C
Insulation withstand voltage Viso - - na. [V Vims, Tc=25°C,t=1min
D %7, PR
) BohEEE toutse 32 Tjmax PRHo
3 R PRR AL REER TS 1PC-95928 BT,

BIBFA Revision 2.1
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2 ARG

x3 Rt
Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ.|Max.
Not subject to production test.
. - . Parameter verified by

Thermal resistance, junction - case Rino - - 0.62 |°C/W . o )
design/characterization according
to JESD51-14.

Soldering temperature,

& i P [ - - 260 |°C reflow MSL1
reflow soldering allowed

BHREFM

https://www.infineon.com

Revision 2.1
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=4 TEeE
Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ.| Max.
Recommended turn-on voltage Ves(on) - 18 |- v -
Recommended turn-off voltage Vesof - 0 - -

BHREFM

https://www.infineon.com

Revision 2.1
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4 BSEY

BRIESEME, T;=25°C

&5 HAEYT
0
Values . .
Parameter Symbol - Unit (Note/ Test Condition
Min. | Typ.|Max.
Drain-source voltage Viss 650 |- - \ Ves=0V, lp=0.46 mA
Gate threshold voltage 4 Vass(n) 35 |45 |56 |V Vos=Ves, Ih=4.6 mA
. 1 75 Vos=650V, Ves=0V, T;=25°C
Zero gate voltage drain current Ioss - HA
3 - Vos=650V, Ves=0V, T;=175°C
Gate-source leakage current lsss - - 100 |nA Ves=20V, Vos=0V
52 |- Ves=15V,1,=22.9A,Tj=25°C
40 49 = = =25°
Drain-source on-state resistance Roston) - mq |/s18Vh=229AT=25°C
36 |- Ves=20V,1p=22.9A, T;=25°C
65 |- Vs= 18V, lp=22.9A, T;=175°C
Internal gate resistance Rgint - 34 |- Q f=1MHz

) fEVgs=+20VEY, 1msBOREHITMR. FEENGER AR IRIE, 1T IHERER AR RE, ERAE CERENERL,
xR &M
INBEFETH (PCBTRR) WNAXITABEZFM,

AR E R DI BREAFBSER,
TR, BERRHINAZECHRAR CVLHEEDSEL.

Values . .
Parameter Symbol - Unit (Note/ Test Condition
Min. | Typ.| Max.
Input capacitance Cie - 997 |- pF Ves=0V, Vos=400V, f=250 kHz
Reverse transfer capacitance Ce - 58 |- pF Ves=0V, Vos=400V, f=250 kHz
Output capacitance 5) Coss - 74 (9% |pF Ves=0V, Vos=400V, f=250 kHz
Output charge 5 Quss - 53 (69 |nC calculation based on Coss
Effective output capacitance, energy Ves=0V,
6) Cofen - 0 |- pF _
related Vbs=0...400 V
Effective output capacitance,
) 7 Cotn - 133 |- pF Io=constant, Ves=0V, Vps=0...400 V

time related

Voo=400V, Ves=0/18 VY,
Turn-on delay time t4(on) - 84 |- ns [b=22.9 A, Reexc=1.8 Q);

see table 10

Voo=400V, Ves=0/18 VY,
Rise time t - 83 |- ns 1p=229A, Ree=1.8Q;

see table 10

BIBFA Revision 2.1
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xR6 A

SMEREETTH (PCBHRR) WNHXITABEERERM,
WREIR DX BREMBE RS,
NFERREEWN EEARENNVARANKAR CVEHENEL.

Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ.|Max.

Vop=400V, Ves=0/18V,

Turn-off delay time Lot - 144 |- ns b=22.9 A, Reext=1.8Q);
seetable 10
Vop=400V, Ves=0/18V,
Fall time te - 46 |- ns b=22.9A, Reen=1.8Q;
seetable 10
Turn-ON switching losses E - 30 |- uJ Voo =400V, Ves™ O/18Y,
on 16=22.9 A, Reee=1.8Q
) itchine | 8) E i 6 |- J Vop=400V, Ves=0/18V,
Turn-OFF switching losses off 2! 1y=22.9A, Reoe= 180
Total switching losses 8) Eo - 46 |- wJ Vou= 400V, Ves= 0/18Y,

ID: 22.9 A, RG)ext: 1.8 Q

S BAHUEERIHEHAATIHASIEEE LREN.

) Coey B—TEIERS, ZHVpsM0oEAFE400VE, EigHS C MBRBEEFEER.
N Copn B—TEIEHEE, YVpsMoEFAE400VEY, HIEEREES C MR
8 43 |EREMERT T0-263-7 WBME; MOSFET BFHAFEEE, TRIMNPIRE

rR7T M AR BB A A 1
Values . .
Parameter Symbol - Unit (Note/ Test Condition
Min. | Typ.|Max.
Plateau gate to source charge 0] 7.3 nC Voo=400V, h=22.9A,
u u - 3 -
& & este Ves=0to 18V
Vop=400V, l=22.9 A,
Gate to drain charge Qep - 53 |- nC » ’
Vesz 0to18V
Voo=400V, b=22.9A,
Total gate charge - 28 |- nC
& & % Ves=01t0 18V
®8 REZHh B
Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ.|Max.
Drain-source reverse voltage Vep - 43 |- v Ves=0V,1s=229A,Tj=25°C
Vop=400V, ls=22.9 A,
12.2 dis/dt =1000 A/us; see table 9
MOSFET forward recovery time t, - - ns o u
7.6 Voo=400V,s=22.9A,
dis/dt =4000 A/us; see table 9
BIBFA Revision 2.1
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x8 REZHRKESY
Values
Parameter Symbol Unit |Note/ Test Condition

Min. | Typ. | Max.

V=400V, ls= 22.9A,

56 dis/dt=1000 A/ps; see table 9
9 - - |nC ’

MOSFET forward recovery charge o - Uo=400V, s=22.9A,

dis/dt =4000 A/us; see table 9

Voo=400V, s=22.9A,
MOSFET peak forward recovery current / 9.1 dis/dt =1000 A/us; see table 9
frm 21.6 Vop=400V, /s=22.9A,
dis/dt = 4000 A/us; see table 9

2 Q fr@}EQ 0ss

BUEFA Revision 2.1
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Diagram 1: Power dissipation Diagram 2: Safe operating area
250 10°
200 102
1 s
— 150 10! 10 u)
2 < \
8 £
o
100 10° 100 s
10 ms
50 1071
NN
DC
N
0 1072
0 25 50 75 100 125 150 175 10° 10t 102 103
Tc [°C] Vps [V]
P =f(Te) Ip=Ff(Vps); Tc=25 °C; D=0; parameter: t,
Diagram 3: Safe operating area Diagram 4: Max. transient thermal impedance
103 10°
102
0.5
1us
™
101 —
— 10 ps 5 0.2
< \ = 107!
o Y
_— £ 0.1
10° 100 ps N
0.05
1ms
107 o 0%,
NN\ 0.01
DC éiﬁgle pulse
102 1 10-2 /
10° 10! 102 103 10-® 10-3 10~ 1073 1072 1071
Vps [V] tp [s]
I5=f(Vps); Tc=80 °C; D=0; parameter: t, Zinyc=f(tp); parameter: D=t,/T
BIBFA Revision 2.1
° 2024-05-13
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Diagram 5: Typ. output characteristics Diagram 6: Typ. output characteristics
250 250
20V —
200 18y — 200
20V —
150 150 18V 3
< <
15V =—
2 £ 15V __
100 100
12V —
12V ==
50 50
10V e
10V =
8V —
8V i
0 0
0 5 10 15 20 0 5 10 15 20
Vps [V] Vps [V]
I5=f(Vps); T=25 °C; parameter: Vg 1p=f(Vps); T=175 °C; parameter: Vg
Diagram 7: Typ. drain-source on-state resistance Diagram 8: Drain-source on-state resistance
0.200 2.0
0.150 T 15
N
c ®
= £
5 o
5 £
=]
: / .
S
0.100 10V |12V 15V 18V 210
/| &
V/ a
0.050 0.5
0 25 50 75 100 125 150 175 200 -50 -25 0 25 50 75 100 125 150 175
Ips [A] T; [°C]
Rosiom=f(lns); T=125 °C; parameter: V¢ Roson=Ff(T}); 15=22.9 A; V=18 V
BIBFA 10 Revision 2.1
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Diagram 9: Typ. transfer characteristics Diagram 10: Typ. gate charge
250 20
/ 18
200 25 °C 16
/ 14
150 175 °C 12
E E. 10
a 3 400 V
= >
100 8
5}
50 4
2
0 0
0 2 4 6 8 10 12 14 16 18 20 0 10 20 30 40
Vs [V] Qg [nC]
Ip=f(Vgs); Vps=20V; parameter: T, Ves=f(Qgate); 15=22.9 A pulsed; parameter: Vy,,
Diagram 11: Typ. reverse characteristics Diagram 12: Typ. reverse characteristics
103 103
102 102 /
25 °C
175 °C
E' 101 175 °C 25 °C s 101
[=] [=]
o o
10° 100
107! 1071
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Vsp [V] Vsp [V]
Isp=F(Vsp); Ves=0V; parameter: T; Isp=F(Vsp); Ves=18 V; parameter: T,
IR Revision 2.1
1 2024-05-13
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Diagram 13: Avalanche energy Diagram 14: Drain-source breakdown voltage
150 700
125
690
100
—_ ';' 680
=]
)] —_
i g
S 670
50
660
25
0 650
25 50 75 100 125 150 175 -50 -25 0 25 50 75 100 125 150 175
T, I°C] T r°cl
Eas=f(T)); 15=4.9 A; Vpp=50 V Vigrpss=f(T}); 1,=0.46 mA
Diagram 15: Typ. capacitances Diagram 16: Typ. Coss stored energy
10* 20
103 - Ciss 15
w =
2 fd
Z 10 Coss » 10
e w
10t 5
Crss
10° 0
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
VDs [V] VDS [V]
C=f(Vps); Ves=0 V; =250 kHz Eoss=f(Vps)
BIBFA Revision 2.1
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Diagram 17: Typ. Qoss output charge Diagram 18: Typ. Switching Losses vs R ¢
80 220
70
Etot
176
60
50 132

Qoss [NC]
5
E [p)]

Eon
88
30 Eoff
20
44
10
0 0
0 100 200 300 400 500 600 700 0 5 10 15 20 25
Vps [V] Rg, ext [Q2]
Qoss=f(Vps) E=f(Rg ext); Vop=400 V; Vs=0-18 V; 1,=22.9 A
Diagram 19: Typ. Switching Losses vs switching current
120
100
80
2 60 Etot
w
40
Eon
/ Eoff
20 o
0
0 10 20 30 40 50
Ip [A]
E=f(Ip); V pp=400 V; Vs=0-18 V; R ¢,i=1.8 Q
BIBFA Revision 2.1

https://www.infineon.com 13 2024-05-13



https://www.infineon.com/

Public
CoolSiC™ MOSFET 650 V G2
IMTA65R040M2H

afineon

6 iz A

&9 E_MERE (Coolsic)

Test circuit for body diode characteristics

Body diode recovery waveform

Is

;

Il

I

|

[

|

<
8

Rg1

17T
I_H—]'

Al
VDSipeak) VDS
VDD A ——— '"\’ -----
490 % Vs
1
/ ls 1 v/t
lsg f t, !

------- ? 10 % i

Ifrm

& 10 FF X B & (CoolSiC)

Switching times test circuit for inductive load

Switching times waveform

;EELF
AAAS

[

[}

|

|

|

Vbs
. 90%) A

DS —_— —— VDD
Ves
—taor| &
Rg -
- fy >
11 s SR H
Unclamped inductive load test circuit Unclamped inductive waveform
g Vbss
Voo
Io , == - T
T °Vbs
] VDS VDS
@Et >
BIBFA Revision 2.1
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E A
M
b1 —
| S pa, S
—
K —1
-
-
— |
| A — N N B
Lx
PACKAGE - GROUP
oAk PG-LHSOF-4-U01
MILLIMETERS
DIMENSIONS (—- VAX
A 1.40 1.60
b 0.90 1.10
b1 7.46 7.66
b2 0.42 0.50
c 0.40 0.60
D 6.59 6.99
D1 2.30
E 780 [ 820
E1 6.66
E2 7.56
e 2.00
N 4
H 7.80 8.20
H1 4.30
H2 2.57
H3 1.65
L 050 | 1.00
L1 0.51
L2 0.23
L3 050 | 090
A 1 PG- LHSOF- 4 SMEE, RYBUAZERK

BHREFM
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® |FX CoolSiC CoolSiC™ MOSFET 650 V G2 [ F i RH
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Revision |Date Subjects (major changes since last revision)
2.0 2024-04-19|Release of final

2.1 2024-05-13 |Updated diagram axis max. and min. values.
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