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Parameter Value Unit

Vpssover full T; ;0 650 v

Rosiomiyp 50 mQ

Rosion)max 62 mQ

Qs typ 22 nC

I pulse 113 A

Qoss @400V 42 nC

Eoss @ 400V 5.7 1

Type/Ordering Code Package Marking Related Links
IMTA65R050M2H PG-LHSOF-4 65R050M2 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
www.infineon.com 2024-05-13


https://www.infineon.com/
http://www.infineon.com/

Public

" __
CoolSiC™ MOSFET 650 V G2 o
Infineon

BXx

IR ...k 1
BRRBIIEE ... oottt 3
R 4
TSR .o 5
B R R 6
B IR oo 9
TUTEBER ..ottt 14
FFZRIMIZ ... s 15
IR A R 16
FBTTADIR oot 17
BB ettt 17
GRBRFTEH ... 17

. z -

https://www.infineon.com



https://www.infineon.com/

Public —
CoolSiC™ MOSFET 650 V G2 °
IMTA65R050M2H Inflneon

1 RAEEE
BRIESERE, T,=25°C

AR ATRERENERSHNIREYE, K VERNETHRHNBI ABEFMHFMARAEE ERY 80%.

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

Continuous DC drain current looc - - = A fms°C

31 T.=100°C
Peak drain current ? low - |- |13 (A Te=25°C, Ves= 18V
Avalanche energy, single pulse Ens - - 105 (mJ Ib=3.9A, Vop=50V; see table 11
Avalanche energy, repetitive Eng - - 0.52 |[mJ Ib=3.9A, Vop=50V; see table 11
Avalanche current, single pulse ls - - 39 |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 - - 197 |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 <

31 Ves=0V,T.=25°C
Peak reverse drain current 2 I - - 13 A e :C’ = 250ms

34 T.=25°C
Insulation withstand voltage Viso - - na. [V Vims, Tc=25°C,t=1min
b T, maxPRHlo
) BohEEE toutse 32 Tjmax PRHo
3 R PRR AL REER TS 1PC-95928 BT,
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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 - - 0.76 |°C/W . o )
design/characterization according
to JESD51-14.

Soldering temperature,

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

TIEFM
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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 - -

TIEFM
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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,r=0.37mA
Gate threshold voltage 4) Vass(n) 35 |45 (56 |V Vos=Ves, Ip=3.7mA
. 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
65 |- Ves=15V,1,=18.2A,Tj=25°C
50 62 = = .=)§5°
Drain-source on-state resistance Roston) - mq |/sT18Yb=182AT,=25°C
46 |- Ves=20V,15=18.2A, T;=25°C
82 | Ves= 18V, lp=18.2 A, T;=175°C
Internal gate resistance Rgint - 3.7 |- Q f=1MHz

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

AR E R DI BREAFBS RS,
NFERBREY, BERRENNAZCHKAR CEHENEL.

Values
Parameter Symbol Unit |[Note/ Test Condition
Min. | Typ. | Max.
Input capacitance Cie - 790 |- pF Ves=0V, Vos=400V, f=250 kHz
Reverse transfer capacitance Ce - 47 |- pF Ves=0V, Vos=400V, f=250 kHz
Output capacitance ° C.. - |59 |77 |pF Ves=0V, Vos=400V, f= 250 kHz
Output charge 5 Quss - 42 |55 ([nC calculation based on Coss
Effective output capacitance, energy Ves=0V,
related © Cotn R PF Vps=0...400 V
Effective output capacitance,
C - 105 |- pF Ib=constant, Ves=0V, Vps=0...400 V

time related 7 ot

Vop=400V, Ves=0/18V,
Turn-on delay time t4(on) - 81 |- ns Ip=182A,Reexc=1.8Q);

see table 10

Vop=400V, Ves=0/18V,
Rise time t - 76 |- ns Ib=18.2A Roex=1.8Q;

see table 10
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DR ER VIR BREABT RS,
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Values
Parameter Symbol Unit [Note/ Test Condition
Min. | Typ.|Max.
Vop=400V, Ves=0/18V,
Turn-off delay time Lot - 135 |- ns Ib=18.2A,Reext=1.8Q;
seetable 10
Vop=400V, Ves=0/18V,
Fall time te - 44 |- ns Ib=18.2 A, Reen=1.8Q);
seetable 10
Turn-ON switching losses & E S P2 CE (TN Voo =400V, Ves=0/18Y,
on Ib=18.2A, Rsex=1.8Q
Turn-OFF switching losses ® Eo - 10 |- uJ Voo =400V, Ves™ O/18Y,
° Ib=18.2A, Reex=1.8Q
Vop=400V, Ves=0/18V,
Total switching losses 8) Eo - 34 |- wJ b=18.2A Reon=180

5 BAHUSEHE B ATIRID B EREX.
6) Com BABERE, Boo b0 LAE 400V, SRS ., BRI

7) COI’

—1 EII:EEE@: é VDS M 0 J:ﬂ:l: 400V E-J‘: E?EEEE-“E]% Coss*ﬁl—_lo
8 43|HMECEMEET T0-263-7 WB(E; MOSFET ATFHIFRE, TEIMNB_IRE

R7 A% BB a4 0
Values . .
Parameter Symbol - Unit |Note/ Test Condition
Min. | Typ.|Max.
Plateau gate to source charge 0 5.6 nC Voo=400V, h=18.24,
u u - 6 |-
& & GSteY Ves=0t0 18V
Vop=400V, [r=18.2 A,
Gate to drain charge Qep - 43 |- nC » ’
Vesz 0to18V
Total gate charge 0 22 nC Voo=400V, h=18.24,
& & ° Ves=0t0 18V
&8 [ 8 AR B i
Values . .
Parameter Symbol - Unit (Note/ Test Condition
Min. | Typ.|Max.
Drain-source reverse voltage Vep - 43 |- v Ves=0V,s=18.2A,Tj=25°C
Vop=400V,s=18.2 A,
. 104 dis/dt = 1000 A/us; see table 9
MOSFET forward recovery time t, - - ns
6.1 Voo=400V,/s=18.2 A,
dis/dt = 4000 A/us; see table 9
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Values
Parameter Symbol Unit |Note/ Test Condition

Min. | Typ. | Max.

V=400V, ls= 18.2 A,

44 dis/dt=1000 A/us; see table 9
9 - - |nC ’

MOSFET forward recovery charge o 6 =400V, Js= 182 A,

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

Vop=400V, ls=18.2 A,
MOSFET peak forward recovery current / 8.5 dis/dt =1000 A/us; see table 9
frm 20.4 Vop=400V, Is=18.2 A,
dis/dt = 4000 A/us; see table 9

2 Q fr@}EQ 0ss

HIRFR o Revision 2.1
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Diagram 1: Power dissipation Diagram 2: Safe operating area
200 10°
102
1 ps
150
101 10 pus
> — 100 ps\
2 T
. 100 — 10
n.-".. 2 1ms
10 F'ns
107 ) \
50 \
1072
0 1073
0 25 50 75 100 125 150 175 10° 10! 102 10°
Tc [°C] Vps [V]
P =f(Tc) Ip=f(Vps); Tc=25 °C; D=0; parameter: t,
Diagram 3: Safe operating area Diagram 4: Max. transient thermal impedance
103 100
102
0.5
1 ps
10! 10 ps
— 02
< 100 \ E
us
E‘ 109 = 107! 0.1
L \ )
1ms Cl
o0 N
10 ms 0.05
1071 ~ D; -
\ 0.02
\ 0.61'
1077 si;glle pulse
10-3 102
100 10! 102 103 10°® 107 1074 1073 1072 107!
Vps [V] t, [s]
15=f(Vps); Tc=80 °C; D=0; parameter: t, Zy,,c=f(tp); parameter: D=t,/T
IR Revision 2.1
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Diagram 5: Typ. output characteristics Diagram 6: Typ. output characteristics
200 200
20v—
150 18V 3 150
20V =—
18V =
< <
- 100 - 100
a 15V =— a
- - 15V =
50 12V — 50 12V =
10V —=
10V =
[ AV i—
8V —
0 0
0 5 10 15 20 0 5 10 15 20
VDS [V] VDS [V]
Ip=f(Vps); T;=25 °C; parameter: Vg Ip=f(Vps); T=175 °C; parameter: V¢
Diagram 7: Typ. drain-source on-state resistance Diagram 8: Drain-source on-state resistance
0.200 2.0
0.180
0.160 —
T 15
N
§ 0.140 / g
T v 12V 15V 18V s
) r c
a 20V —
:E 0.120 =
s
310
0.100 e«
0.080
0.060 05
0 25 50 75 100 125 150 175 -50  -25 0 25 50 75 100 125 150 175
Ips [A] T; [°C]
Rps(on=f(lps); T=125 °C; parameter: V¢ Rosion=f(T}); 15=18.2 A; V=18 V
¥IEFAR Revision 2.1
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Diagram 9: Typ. transfer characteristics Diagram 10: Typ. gate charge
200 20
/ 18
16
150 25 °C
/ 14
175 °C 12
= >
< 100 o 10
o
i >w 400 V
8
6
50
a
2
0 0
0 2 4 6 8 10 12 14 16 18 20 0 5 10 15 20 25
Vgs [V] Qg [nC]
15=f(Vis); Vps=20V; parameter: T, Vs=f(Qgate); 10=18.2 A pulsed; parameter: Vy,;,
Diagram 11: Typ. reverse characteristics Diagram 12: Typ. reverse characteristics
103 103
10? 10? /
_ _ 25 °C
< <
= 10! = 10!
& &
- - 175 °C
175 °C 25 °C
10° 100
1071 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,
¥IEFAR Revision 2.1
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Diagram 13: Avalanche energy Diagram 14: Drain-source breakdown voltage
125 700
100 690
—_ 75 ';' 680
E u
= a
v =3
u g
50 > 670
25 660
0 650
25 50 75 100 125 150 175 -50 25 0 25 50 75 100 125 150 175
T; [°C] T; [°C]
Eas=f(T)); 15=3.9 A; V=50 V Vierpss=T(T)); 1,=0.37 mA
Diagram 15: Typ. capacitances Diagram 16: Typ. Coss stored energy
104 20
10° L Ciss 15
i =
2 102 = 10
v Coss ng
10! 5
Crss
100 0
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Vps [V] Vps [V]
C=f(Vps); Vs=0 V; =250 kHz Eoec=f(Vps)
¥IEFAR b Revision 2.1
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Diagram 17: Typ. Qoss output charge Diagram 18: Typ. Switching Losses vs R ;
60 150
50 125
Etot
40 100
U ~
E..'. 30 2 Eon/
3 w
o
20 50
Eoff
10 25
0 0
0 100 200 300 400 500 600 700 0 5 10 15 20 25
Vps [V] Rg,ext [Q]
Qoss:f(VDS) E:f(RG,ext); VDD:4OO V; VGS:O_]-8 V; |D:]-8'2 A
Diagram 19: Typ. Switching Losses vs switching current
80
Etot
E 40
Wl
il
20 // Eoff
0
0 5 10 15 20 25 30 35 40
Ip [A]
E=f(Ip); V pp=400 V; Vs=0-18 V; Rg ¢=1.8 Q
¥IEFAR Revision 2.1
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&9 FZIRERMYE (coolsic)
Test circuit for body diode characteristics Body diode recovery waveform
v VDS(peak) Vos
a— VDD T ————————— ,—\’ -----
Rsz kl:} Vbs g " 90 % VDS
] Is ™~ dv/dt
T .. lso {-- / ti ! '
lse—t = = = vy,
] __ ,’- 10 % Vps ¢
Rt |y ﬁ 10 % lim
Ifrm
& 10 X Bt & (CoolSiC)
Switching times test circuit for inductive load Switching times waveform
H}
—t
‘7
Vps = — T VDD
Ves
}_
Re —
%H
* 11 s SR H
Unclamped inductive load test circuit Unclamped inductive waveform
g Vibss
Voo
b o | f— - T
T °Vbs
— Vs Vbs
7=t 2

HIRFR u Revision 2.1
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PACKACE-GROUP PG-LHSOF-4-U01
MILLIMETERS
DIMENSIONS MIN. MAX.
A 1.40 1.60
b 0.90 1.10
b1 7.46 7.66
b2 042 0.50
c 0.40 0.60
D 6.59 6.99
D1 2.30
E 7.80 8.20
E1 6.66
E2 7.56
e 2.00
N 4
H 7.80 8.20
H1 4.30
H2 257
H3 1.65
L 050 [ 100
L1 0.51
L2 0.23
L3 050 [ 090
1 PG- LHSOF- 4 4MEE
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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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Legal Disclaimer
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Information
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infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in question, please contact the nearest
Infineon Technologies Office.
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