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Final datasheet
CoolSiC™ 1400 V SiC MOSFET G2 : Silicon Carbide MOSFET with .XT interconnection technology

B

» Vpss=1400V at T,;=25°C

« Ippc=46Aat Tc =100°C

* Rops(on) =29 MQ atVgs =18V, T,;=25°C

» Very low switching losses

« Short circuit withstand time 2 ps

« Benchmark gate threshold voltage, Vg (th) = 4.2V

+ Robust against parasitic turn on, 0 V turn-off gate voltage can be applied
+ Robust body diode for hard commutation

+ XT interconnection technology for best-in-class thermal performance
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« General purpose drives (GPD)

+ EVCharging

« Online UPS / Industrial UPS

« String inverter

+ Energy storage systems (ESS)

+ Welding

B AR IRRE

+ Qualified for industrial applications according to the relevant tests of JEDEC47/20/22
PR

Pin definition:

¢ Pin 1 - Drain

« Pin 2 - Source

» Pin 3 - Kelvin sense contact

+Pin 4 - Gate

Note: the source and sense pins are not exchangeable, their exchange might lead to malfunction
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Type Package Marking
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Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.00
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CoolSiC™ 1400 V SiC MOSFET G2

i ANy AN/

1 NG T

*F1 BRHIRME

HAE e | REFROER AR E BT

&N | BB | BEK
Storage temperature Tstg -55 150 °C
Soldering temperature Tsod | Wave soldering only allowed at leads 1.6 260 °C
mm (0.063 in.) from casefor 10 s
Mounting torque M M3 screw, Maximum of mounting processes: 0.6 Nm
3

Thermal resistance, Rih(j-a) 62 K/W

junction-ambient

MOSFET/body diode Rin(j-c) 0.4 0.52 | K/W
thermal resistance,

junction-case

2 MOSFET

*K2 R EM

HHA Le | REFROER TERRAE BT
NuA v - V—AMEE| Vpss | Ty225°C 1400 Vv
Continuous DC drain Iopc Vs =18V T.=25°C 65 A
cu rrent for Ri(j-c,max)» T.=100°C 46

limited by Tyj(may)

Peak drain current, t, Iom Vgs =18V 230 A
limited by Tyj(max?

Gate-source voltage, max. Vis tp<0.5ps,0<0.01 -10...25 v
transient voltage

Gate-source voltage, max. Vis -7...23 Vv
static voltage?

Avalanche energy, single Ens Ip=27.3A,Vpp=50V,L=0.9mH, 341 mJ
pulse Tyjstart) = 25 °C

Avalanche energy, Enr Ip=27.3A, Vpp=50V,L=4.6 pyH, 1.7 mJ
repetitive Tyj(start) = 25 °C

Short-circuit withstand tsc Vpp =800V, Vps peak < 1400V, Vgs(on) =15V, 2 ys

time ij(start) =25°C

Power dissipation, limited Piot T.=25°C 288 W
by Tuj(max) T.=100°C 144

1) Verified by design.

2) The maximum gate-source voltage in the application design should be in accordance to IPC-9592B.
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CoolSiC™ 1400 V SiC MOSFET G2
2 MOSFET
*3 HELRE
HA SE | AHEROER [JA]Values BAA
Recommended turn-on Vés(on) 15...18 v
gate voltage
Recommended turn-off Vis(off) -5...0 v
gate voltage
*a BRH R
HA e | RMROTER A HAfL
=/ | R ®&KR
Drain-source on-state Roson) |Ip=27.3A T,j=25°C, 29 mQ
resistance VGs(on) =18V
T,;=150°C, 60.9 79.8
VGS(on) =18V
T,;=175°C, 71
VGS(on) =18V
T,;=25°C, 35
Ves(on) =15V
Gate-source threshold Vesith) |/p=8.6 mA, Vps=Vgs T,j=25°C 3.5 4.2 5.1 v
voltage (tested after 1 ms pulse T,;=175°C 32
atVgs =20 V)
Zero gate-voltage drain Ibss Vps=1400V, Vgs=0V T,j=25°C 200 MA
current T,;=175°C 3.5
Gate leakage current lgss Vps=0V Vgs =23V 120 nA
VGS =-10V -120
Forward transconductance Js Ip=27.3A,Vps=20V 18 S
Internal gate resistance Rejint  |f=1MHz, Vpc=25mV 2.6 Q
Input capacitance Ciss Vps =1000V, Vgs=0V, f=100 kHz, 1960 pF
VAC =25mV
Output capacitance Coss Vps =1000V, Vgs=0V, f=100 kHz, 67 pF
VAC =25mV
Reverse transfer Cres Vps =1000V, Vgs=0V, f=100 kHz, 6 pF
capacitance Vac=25mV
Coss Stored energy Eoss Calculated based on C,¢s = f(Vpp) 42 uJ
Output charge Qoss | Calculated based on Cyss =f(Vpp) 116 nC
Effective output Coleny | Vps=0...1000V, Vgs=0V, 131 pF
capacitance, energy Calculated based on E
related
Effective output Cotr) | Ip=constant, Vps=0...1000V, Vgs =0V, 145 pF
capacitance, time related Calculated based on Qs
(<)
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2 MOSFET
%4 (6 & ) BEAHORHE
HHA L | REROER B E L-X1vA
&N | B | BRKR
Total gate charge Qg Vpp=1000V, I =27.3 A, V55 =0/18V, turn-on 54 nC
pulse
Plateau gate charge Qas(py) | Vpp=1000V,/p=27.3 A, Vgs=0/18V, turn-on 15 nC
pulse
Gate-drain charge Qb Vpp=1000V, I =27.3 A, V55 =0/18V, turn-on 14 nC
pulse
Turn-on delay time tdon) |Vop= l;)OO V,Ip=273A, |T;=25°C 6.8 ns
VGS =0/18V _ °
’ T,,=175°C 5.9
Roext=23Q,Ls=12nH, | ¥
diode: body diode at
VGS =0V
Rise time t, Vop= 1000V, Ip=27.3A, |T,;=25°C 4 ns
Ves=0/18V, T,=175°C 3.7
Roext=2.3Q,L,=12nH,
diode: body diode at
VGS =0V
Turn-off delay time taofy | Vop= 1;)00 V,Ip=273A, |T;=25°C 17 ns
VGS =0/18V _ °
? T,,=175°C 18
Roext=2.3Q,L,=12nH, | ¥
diode: body diode at
VGS =0V
Fall time te Vpp=1000V,/p =27.3A, |T;=25°C 6.6 ns
VGS = 0/18 V _ °
‘ T,;=175°C 72
Roext=23Q,Ls=12nH, | ¥
diode: body diode at
VGS =0V
Turn-on energy Eon Vpp=1000V,/p=27.3A, |T;=25°C 230 pJ
VGS = 0/18 V _ °
i T,;=175°C 729
Roext=23Q,Ls=12nH, | ¥
diode: body diode at
VGS =0V
Turn-off energy Eoff Vpp = l;)OO V,Ip=273A, |T;=25°C 87 pd
VGS =0/18V _ °
’ T, =175°C 101
Roext=23Q,Ls=12nH, | ¥
diode: body diode at
VGS =0V
Total switching energy?/ Eiot Vop = l;)OO V,Ip=273A, |T;=25°C 386 pJ
VGS =0/18V _ °
’ T,,=175°C 1120
Roext=23Q,Ls=12nH, | ¥
diode: body diode at
VGS =0V
(E<)
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3 Body diode (MOSFET)

X4 (% X ) BBSH R
HHA L | REROER BARE LX(A
&N | B | BRKR
Turn-on energy at-5V Eon Vpp=1000V,/p=27.3A, |T;=25°C 230 pJ
VGS = -5/18 V. — o
’ T,;=175°C 749
Roext=23Q,L5=12nH, | ¥
diode: body diode at
VGS =5V
Turn-off energy at-5V Eoff Vpp=1000V, Ip=27.3A, |T,;=25 °C 42 pd
VGS = -5/18 V, _ o
’ T,;=175°C 45
Roext=23Q,Ls=12nH, | ¥
diode: body diode at
VGS =5V
Total switching energy at Eiot Vpp=1000V, /I =27.3A, |T,;=25°C 341 pJ
-5VY Vgs =-5/18 V.
’ T,;=175°C 1092
Roext=23Q,Ls=12nH, | ¥
diode: body diode at
VGS =-5V
Virtual junction Tyj -55 175 °C
temperature
1) including Eg,
2E: The chip technology was characterized up to 200 kV/us. The measured dV/dt was limited by measurement
test setup and package.
Characteristics at T,;=25°C, unless otherwise specified.
3 Body diode (MOSFET)
#5 R EM
HHA L | REROER TEREAE BT
Drain-source voltage Vpss | Tyj225°C 1400 \Y
Continuous reverse drain Ispc Ves=0V T.=25°C 53 A
current for Renj.cmax), T.=100°C 29
limited by Tyj(max)
Peak reverse drain current, Ism Vgs=0V 138 A
t, limited by Tyj(may)
Datasheet 6 Revision 1.00
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3 Body diode (MOSFET)

*6 BRBYRrE
HHA L | REROER B E L-X1vA
&N | B | BRKR
Drain-source reverse Vsp Isp=27.3A,V55=0V T,j=25°C 4.2 5.5 Vv
voltage T,;=100°C 4.11
T,j=175°C 4.05
MOSFET forward recovery Qs Vpp=1000V, Isp =27.3A, | T,;=25°C 0.28 pcC
charge Vs =0V, Rgs(on) = 2.3 Q, T =175°C 0.87
Q¢ includes also Q¢ vl
MOSFET peak forward lfem Vpp=1000V, Isp =27.3A, | T,;=25°C 54 A
recovery current Vs =0V, Rgs(on) = 2.3 Q, T = o
:=175°C 109
Q¢ includes also Q¢ vl
MOSFET forward recovery Es, Vpp=1000V, Isp =27.3A, | T;=25°C 69 uJ
energy Vs =0V, Rgs(on) = 2.3 Q, T =175°C 290
Q¢ includes also Q¢ vl
MOSFET forward recovery Es, Vpp=1000V, Isp=27.3A, | T,;=25°C 69 pJ
energy at-5V Vs =-5V, Rgs(on) = 2.3 Q, T.=175°C 298
Q¢ includes also Qc Y
Virtual junction Tyj -55 175 °C
temperature
Datasheet 7 Revision 1.00
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Safe operating area (SOA)

Power dissipation as a function of case temperature

lp=f(Vps) Piot = f(T¢)
ij <175°C,T,=25°C
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Rth(j—c,max)

400 \\ - Rmu-c,typ)
100 \
350 N
\
N\
10 300 AS
\\
<= 250
— = \
S 1 = N
& 200 N
AN
\\
0.1 150 N
\
\
100 AN
0.01 \\
0] N\
5 N\
\
0.001 0 T T T T T T
1 10 100 1000 0 25 50 75 100 125 150 175
Vos (V) T.(°C)

c

Maximum DC drain to source current as a function of
case temperature limited by bond wire

lp=f(T¢)

Maximum source to drain current as a function of case

temperature limited by bond wire

lsp="f(Te)
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Typical transfer characteristic

Typical gate-source threshold voltage as a function of

Ip=f(Vgs) junction temperature
Vps =20V, t, =20 s Vas(th) = f(Ty;)
ID =8.6 mA
600 6.0
TVJ':25°C VGS:VDS
S0 ——— T,=175°C 5.5
500 oo

450

4.5
400

350 - 4.0

<, 3001 £ 351

- O
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250 3.0
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150

2.0
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Typical output characteristic, Vg5 as a parameter

Typical output characteristic, Vg5 as a parameter

lo=f(Vps) Ip="f(Vps)
ij =25°C, tp =20 s TvJ =175°C, tp =20 ps
270 7 270
/ e Vi =20V V=20V //
e
240 AT T VesT 8V 240~~~ Ves=18Y /
// ------ Vi =15V
4 B =
210 / Vos =14V 210
/ e V=12V
/
/ ———V_=10V
. / S |
180 FArann s V=gV 180
-------- V=6V
150 150
< ] <
_o __/"/-_ _o
120 e 120
90 90
60 i)y == 60
30 30
0 I — I I I I I I O
0 2 4 6 8 10 12 14 16 18 20 0
Vps (V)
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Typical on-state resistance as a function of junction Typical gate charge
temperature Vs = f(Qg)
Ros(on) = f(Ty;) lp=27.3 A, Vps = 1000V
Ip=27.3A
100 18
VGS(M) =18V | turn-on pulse|
90 {7 Vesen =15V 16
80| 14|
70 12
fg‘ 60 < 107
czél 50 >’ 8
40 6
30 4
20 2
10 T T T T T T T T T 0 T T T T T T T T T T

50 -25 0 25 50 75 100 125 150 175 200

T.(°C)

v

0 5 10 15 20 25 30 35 40 45 50 55

Q. (nC)

Typical capacitance as a function of drain-source
voltage

C=1(Vpg)
f= 100 kHz, Vgs = 0V

Typical reverse drain voltage as a function of junction
temperature

Vsp = f(Ty;)
ISD =273 A, VGS =0V
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Typical reverse drain current as a function of reverse

drain voltage, Vgg as a parameter

Typical reverse drain current as a function of reverse

drain voltage, Vgg as a parameter

Isp = f(Vsp) Isp = f(Vsp)
ij =25°C, tp =20 s TvJ =175°C, tp =20 ps
120 vi 120
110 e / 1101 N
— —— V=0V P — —— V=0V
100 100
907 90,
807 80,
70 707
< <
5 607 2 601
50’ 50,
40 40
30 304
207 20,
10 10
0 0
0 1 2 3 4 5 6 0
ey V)

Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device own

body diode: Vgs=0V

Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device own

body diode: Vgs=-5V

E= f(TVJ) E= f(TVJ)
Vgs = 0/18V, I =27.3 A, Rg ext = 2.3 Q, Vpp = 1000 V Vgs =-5/18V, Ip=27.3 A, Rg ext = 2.3 Q, Vpp = 1000 V
900 900
800 800
700 700
600 600
_— 500 _— 500
el E
w o
400 400
300 300
200 200
100 100
0 1 1 1 1 1 1 0 1 1 1 1 1 1
25 50 75 100 125 150 175 200 25 50 75 100 125 150 175 200
ij (°C) ij (°C)
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Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device own body
diode: Vgg=0V

Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device own body
diode:Vgg=-5V

E=1(lp) E="1(Ip)
Vgs=0/18 Y, T,j=175°C, Rg ext = 2.3 Q, Vpp = 1000 V Vgs=-5/18V, T,j=175°C, Rg ext = 2.3 Q, Vpp = 1000 V
1300 1400
1200 1300
1100 1200
1000 1100
900 | 1000
900}
8001
800 |
= 700 5
2 =2 700
W 600 uw
600}
5001
5001
400 200 ]
3001 300
200 200
100 100
0 I I I I I I I I I I 0 I I I I I I I I I I
0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55

I, (A)

I (A)

D

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Vgg=0V

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Vgg=-5V

E= f(RG,ext) E= f(RG,ext)
Vs =0/18V, Ip=27.3 A, T,;= 175 °C, Vpp = 1000 V Vgs=-5/18V, Ip=27.3A, T,;= 175 °C, Vpp = 1000 V
1800 1600
1600 1400
1400
1200
1200
1000
— 1000 —
= )
=2 2 800
w w
800
600
600
400
400
200 2007
0 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
RG,ext (Q) RG,ext ( )
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Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device own body
diode: Vgg=0V

Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device own body
diode:Vgg=-5V

E=f(Vpp) E=f(Vpp)
Vos=0/18V, Ip=27.3A, T,; = 175°C, Rg xt = 2.3 O Ves=-5/18V, Ip =27.3 A, T,j= 175°C, Rg 0t =2.3Q
1100 1100
1000 10001
900 900
800 800
700 700
3 600 3 600
* 5001 “ 500
4001 4001
300 300 |
200 200
100 100
) S S — o—_

800 850 900 950 1000 1050 1100 1150 1200

Voo (V)

800 850 900 950 1000 1050 1100 1150 1200

Voo (V)

Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Vgg=0V

Typical reverse recovery charge as a function of
reverse drain current slope, test circuit in Fig. F, 2nd
device own body diode: Vgg=0V

t= 1:(RG,ext) er = f('diSD/dt )
Vgs=0/18V, 15 =27.3A, TVJ- =175°C,Vpp=1000V Vgs=0/18V, Isp =27.3 A, Vpp = 1000V
200 1.1
ton) s T,=25°C
180 |l———t, / 10— —— 1 =175%C
v .
______ Lo / B
S0 o [— t, o 0.9 .
/ ——
s/ 0.8 T
140 /7 ——
7/ —_——
’ 07 f——"
7/ . |—
120 7
4 T 06
— // (@) .07
£ 100 P4 2
- / o 05
80
0.4
60
03 —///_
407 0.2
20 0.1
0 T T T T T T T T T 0.0 T T T T T T
0 10 15 20 25 30 35 40 45 50 1000 3000 5000 7000 9000 11000 13000 15000
R o (Q) -di /dt (A/us)
Datasheet 13 Revision 1.00

2025-06-12



o~ _.
IMZC140R029M2H |nf|neon
CoolSiC™ 1400V SiC MOSFET G2

4 RRPER
Typical reverse recovery current as a function of Typical switching energy as a function of dead time /
reverse drain current slope, test circuit in Fig. F, 2nd | blanking time, test circuit in Fig. F, 2nd device own
device own body diode: Vgg=0V body diode: Vgg=0V
lfrm = f(-disp/dt) E = f(tgead)
Vgs =0/18V, Isp = 27.3 A, Vpp = 1000 V Vgs=0/18V,1p=27.3A, T,;= 175°C, Rg ext = 2.3 Q
Vpp = 1000 V
110 v 120
T,=25C / Eon
100 s %
———T,=175C y
90 | 1001
80
80
70
< 60 =
e S 60
&= w
= 50
40
40
30
20 20
10
0 T T T T T T 0 T T T T T T T T T
1000 3000 5000 7000 9000 11000 13000 15000 00 01 02 03 04 05 06 07 08 09 1.0
-digp/dt (A/us) tyeaq (1S)
Max. transient thermal impedance (MOSFET/diode)
Zth(j—c),max = f(tp)
D =t,/T
1
— /‘/ 7
= |
5’( 0.1 / single pulse
£ RN ———12,(D=0.01)
%‘ ——————————— z, (D=0.02)
N T e z,,(D=0.05)
e Z, (D=0.1)
—-—-=7,(0=02)
------- z,(D=0.5)
1 i 1 2 3 4
0.01 r[K/w] 0.01851118 0.05456634 0.1812319 0.2618578
sl 1.00264E-5 1.570251E-4 0.001979455  0.01023725
1 1 1 1
1E-5  0.0001  0.001 0.01 0.1 1
t (s)
P
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PACKAGE - GROUP
pvies, PG-T0247-4-U07
MILLIMETERS MILLIMETERS
DIMENSIONS MIN. MAX. DIMENSIONS MIN. MAX.
A 4.90 5.10 E 15.60 16.00
A1 1.90 2.10 E1 13.10 13.50
A2 1.50 1.70 E2 0.60 1.20
A3 2.16 2.36 E3 2.48 2.68
A4 2.31 2.51 E4 9.05 9.25
b 0.60 0.80 E5 3.97 417
b1 1.10 1.30 E6 1.80 2.20
b2 - 0.15 e 5.08
b3 1.10 1.30 el 2.79
b4 1.90 2.10 e2 2.54
c 0.50 0.70 K 3.50 -
D 23.10 23.50 L 17.50 17.80
D1 16.25 16.85 L1 2.61 2.91
D2 0.97 1.37 N 4
D3 6.00 6.30 aP1 7.00 7.40
D4 2.50 2.70 oP 3.50 3.70
D5 2.30 2.70 [%]) 1.40 1.80

NOTES: DIMENSIONS DO NOT INCLUDE MOLD FLASH, PROTRUSION OR GATE BURRS
N IS THE NUMBER OF LEADS

| 1
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6 Testing conditions

6 Testing conditions
VDS Ijl/
90%
disp/dt
tir=tattp
er = Qa + Qb

ISD — t —

e tb —
v 10% AN >t

o —>td(on) —>td(off I - b 10% I
-— tr — -— tf —» frm

«——ton—> ——tof—> Vsp

Figure A. Definition of switching times

Figure B. Definition of body diode
switching characteristics

Vs, Vbs
A

In(t,
VGS(on)

10% Ip 10% Ip
% >t
Vps(t)
A
2
Vbs
_ _ *Qspy ™4 Qep > Qs >4Q
Eoff - Eon -
tlItZVDS*/D*dt t3Jt4VDS*/D*dt . ops
1006 Vs 10% Ve Figure D. Definition of QGD
2 >t
t; t; 0 t; ty Yalg
Figure C. Definition of switching losses
second
- evice -
|H I L== Co
H
Vas(off
Voo| _
u/n T,/r Tn/Mn .
Rs ||< DUT
Tj(t) i
p(t)
n r In
L
Yalo
Tc . . -
Figure F. Dynamic test circuit
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