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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Teold | wave soldering 1.6 mm (0.063 in.) from case 260 °C
for10s

Thermal Rth(j-a) 62 K/W

resistance,

junction-ambient

MOSFET/body Rin(j-c) 012 | 0.16 | K/W

diode thermal

resistance,

junction-case

2 MOSFET

&2 RAEEE

Parameter Symbol | Note or test condition Values Unit

Drain-source voltage Vbss |[Ty=25°C 2000 Vv

Continuous DC drain e Ves =18V T.=25°C 123 A

current for Ren-c,max),
limited by ij(max)

Peak drain current, t, Iom Ves =18V 282 A

T.=100°C %4

Gate-source voltage, max. Vs t,<0.5us,D0<0.01 -10/23 \Y
transient voltage?

Gate-source voltage, max. Vs -7/20 v
static voltage

Power dissipation, limited Piot T.=25°C 552 W
by Tj(max T.=100°C 319

1) HEIR. EOMERENERSEHSENKIITN. AT HERSBEEHIERESGANIEEIEIT, SMEENAIR
BAAN2018-09H BRI TSR

&3 BiE
Parameter Symbol | Note or test condition Values Unit
Recommended turn-on VGs(on) 15...18 v

gate voltage

Recommended turn- Vs (off 5.0 v
off gate voltage

Revision 1.10
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rps(on) |[lb=60A T,;=25°C, 12 165 | mQ
resistance VGs(on) =18V
T;=100 °C, 20
VGS(on) =18V
ij: 175 OC, 36
VGS(on) =18V
Tj=25°C, 13 18
VGS(on) =15V
Gate-source threshold Vesieh) | Io=48 mA, Vos=Ves T,;=25°C 35 45 55 \Y
voltage (tested after 1 ms pulse T,=175°C 36
at VGs =20 V)
Zero gate-voltage Ibss Vbs=2000V, Ves=0V T,;=25°C 800 HA
drain current Ty=175°C 10
Gate leakage current lgss Vos=0V Ves=23V 100 nA
Vc,s =-10V -100
Forward transconductance Gts Ib=60A, Vps=20V 30 S
Internal gate resistance Rg,int | f=100kHz, Vac=25mV 3
Input capacitance Ciss Vop=1200V, Ves=0V, f=100 kHz, 9700 pF
Vac=25mV
Output capacitance Coss | Vop=1200V, Vss=0V, f=100 kHz, 322 pF
VAc =25mV
Reverse transfer Crss Vop=1200V, Ves=0V, f=100 kHz, 22 pF
capacitance Vac=25mV
CossStored energy Eoss Vop=1200V, Ves=0V, f=100 kHz, 216 uJ
Vac=25mV
Total gate charge Qo Vop=1200V, Ir=60 A, Vss=-2/18 V, turn-on 246 nC
pulse
Plateau gate charge Qas(ply |Voo=1200V, [p=60 A, Vss=-2/18 V, turn-on 66 nC
pulse
Gate-to-drain charge Qe Vop=1200V, Ir=60 A, Vss=-2/18 V, turn-on 44 nC
pulse
Turn-on delay time tdon) |Voo=1200V,b=60A, T,;=25°C 16 ns
VGs = -2/18 V _ °
’ T,;j=175°C 21
RGS(on) =2 Q> !
Rason=2Q, L,=15nH,
diode: body diode at
VGS =2V
(RBLT;......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Rise time t Vop=1200V, Ir=60A, T,;=25°C 13 ns
Ves= -2/18 Vv, - °
Resion=2Q, T,;=175°C 19
Resen=2Q, L,=15nH,
diode: body diode at
VGS =2V
Turn-off delay time taofy | Voo=1200V, lb=60A, T,;=25°C 50 ns
Ves=-2/18V, .
Resiom =2 O, T,;=175°C i
Reseom=2Q, Ls=15nH,
diode: body diode at
VGS =2V
Fall time te Vop=1200V, Ir=60A, T,;=25°C 24 ns
Ves=-2/18V, .
Resiom =2 O, T,;=175°C 27
Reseom=2Q, Ls=15nH,
diode: body diode at
VGS =2V
Turn-on energy Eon Vop=1200V, [r=60A, T,;=25°C 2400 TN}
Ves=-2/18V, .
Resion =20, T;=175°C 3800
Reseoimn=2Q, Ls=15nH,
diode: body diode at
VGS =2V
Turn-off energy Eoft Vop=1200V, [r=60 A, T,;=25°C 960 IN]
Ves=-2/18V, .
Resion =20, T;,=175°C 1200
Resein=2Q, Ls=15nH,
diode: body diode at
VGS =2V
Total switching energy Eiot Vop=1200V, [r=60A, T,;=25°C 4280 puJ
g‘:s‘ 218 o Ty=175°C 6835
on
Resemn=2Q, Ls=15nH,
diode: body diode at
VGS =2V
Virtual junction Ty -55 175 °C
temperature
JE 2 BN BT FFIEEAR100 KV uso  TERTdV/dt S22 E it 18 BRI AR
YRS it BB T o
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3E"RE (MOSFET)

3 &% (MOSFET)

Rs RATEE

Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Vpss | Ty=25°C 2000 %
Continuous reverse drain Ispc Ves=0V T.=25°C 123 A
c.urrent for Rin(j-c,max), T.=100°C 94

limited by Tyjmax

Peak reverse drain current, Ism Ves=0V 256 A
tp limited by ij(max)

i}6 ¥HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Iso=60A, Ves=0V T,;=25°C 34 55 v
voltage 0
g T.;= 100 °C 3.3
T,;=175°C 32
MOSFET forward recovery Qx Vop=1200V, Isp=60 A, T,;=25°C 2000 nC
charge Ves=-2 V, Rasion)= 2 Q, _ o
T,;j=175°C 3950
Qrincludes also Qc !
MOSFET peak forward lfrm Vop=1200V, T,;=25°C 54 A
recovery current Iso=60A, Ves=-2V, T.=175°C 63
disy/dt =3000 A/us, Qv |
includes also Qc
MOSFET forward recovery Eg Voo=1200V, Isp=60 A, T,;=25°C 920 uJd
energy Ves=-2 V, Rason)= 2 Q, T.=175°C 1835
Qrincludes also Qc K
Virtual junction T -55 175 °C
temperature
Datasheet 6 Revision 1.10
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Reverse bias safe operating area (RBSOA)

Power dissipation as a function of case temperature

Ios = f(Vos) limited by bond wire
Tyy<175°C, Ves=0/18 V, T.=25°C Prot=f(Tc)
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CoolSiC™ 2000V SiC Trench MOSFET
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Typical transfer characteristic
lps= f(VGs)
Vps=20V, t,=20 ps

Typical gate-source threshold voltage as a function
of junction temperature

Ves(th) = f(Ty;)

lp =48 mA
2000 6
ij =25°C \ﬂ’GS V'vs
——— T,=175%C
5
1600 7
4]
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< - _ ]
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800
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400 | B
1
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V.. (V)
GS

Typical output characteristic, V¢s as parameter

Typical output characteristic, Vss as parameter

lps= f(VDs) Ips= f(VDs)
T,;=25°C,t,=20 ps T,;=175°C, t,=20 ps
1200 600
vV, =6V
—— — V=8V
———— =10V
1000 1 6= 10 500 |
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Typical on-state resistance as a function of junction | Typical gate charge
temperature Vs = f(Qo)
Roson) = f(Ty) lo=60 A, Vos= 1200 V
lb=60A
45 18
V=18V I turn-on pulsel
04——— V=15V 16
35 14
| 127
30
= 10 ]
E® S
H g 8
D:E 20 N =
6
15 |
4
10 |
2
5 | o]
0 1 1 1 1 1 1 1 -2
-50 -25 0 25 50 75 100 125 150 175 220 20 60 100 140 180 220 260
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Typical capacitance as a function of drain-source Typical reverse drain voltage as function of junction
voltage temperature
C= f(VDs) VSD: f(TvJ)
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Typical reverse drain current as function of reverse

drain voltage, V¢s as parameter

Typical reverse drain current as function of reverse
drain voltage, V¢s as parameter

Iso=f(Vsp) lso=f(Vsp)
T,j=25 °C, t,= 20 us T,= 175 °C, t,= 20 ps
300 300
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Typical switching energy as a function of
junction temperature, test circuit in Fig. F, 2nd

device own body diode: Vgs =-2V

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

E=1(Ty) E=1(lp)
VGS: '2/18 V, ID: 60 A, RG,ext: 2 Q, VDD: 1200V VGS = '2/18 V7 TVJ =175 OC) RG,ext =2 Q’ VDD: 1200 V
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Typical switching energy losses as a function of
gate resistance, test circuit in Fig. F, 2nd device
own body diode: Vgs =-2V

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

E = f( RG,ext) t = f( RG,ext)
Ves=-2/18V, 1pb=60 A, T,;= 175 °C, Vpp= 1200V Ves=-2/18V, 1p=60A, T,;= 175 °C, Vpp= 1200V
30000 900
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800 {
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200 |
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100 |
0 I I I I 0 I I I I
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Typical reverse recovery charge as a function of
reverse drain current slope, test circuit in Fig. F,
2nd device own body diode: Vgs =-2 V

er: f(dISD/dt)

Ves= -2/18 V, Isp=60 A, Vop=1200V

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

Ifrm: f(dISD/dt)
Ves= -2/18 V, Isp=60 A, Vop=1200V

25
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Typical switching energy losses as a function of dead |Max. transient thermal impedance (MOSFET/diode)
time / blanking time, test circuit in Fig. F, 2nd device Zin(-opmax = f(tp)
own body diode: Ves=-5V D=t T
E= f(tdead) P
Ib=60A, T,;=175°C, Rgext=2 Q, Vpp= 1200V
120 1
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0'17 .........................................
oo} 1 | -
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P She ju
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5 $ERIME
5 BTN
PG-TO247-4-PLUS-NT14
E A
A +—— -— — et
E3 (2)
i P
\ [ .
L [ ] 1
a- ; - o I
A M
@ = + N
U Ol o
[
[0} + — — 1
- B R
b2 l H 1] ( J E2 ;L
| I:J3 AZ I | T
bl | AT
Y I C
(2x) b1 (2x) b = L3 7 1
— $|aaa(Mp|A
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B bbb (M)|A
NOTES
(1) ALL MCTAL SURTACTS TIN PLATED EXPECT AREA OF CUT
PACKAGE-GROUP PG-T0247-4-U04 (2] MOLD GATE PROTRUSION AFTER [ EGATING
MILLIMETERS MILLIMETERS
DIMENSIONS MIN. MAX. DIMENSIONS MIN. MAX.
A 4.65 4.95 E1 12.00 12.80
A1 2.16 2.66 E2 2.60 3.00
A2 2.00 2.40 E3 5.00 7.00
b 0.60 0.80 e 7.62
b1 1.10 1.30 el 2.79
b2 - 0.15 e2 2.54
b3 1.10 1.30 H 1.51 1.71
b4 1.70 2.10 K 5.50 -
c 0.50 0.70 N 4
D 26.00 26.70 L 14.30 14.90
D1 15.50 16.30 L1 5.40 5.70
D2 19.40 20.20 L2 5.40 5.70
D3 - 0.50 oP 1.75 2.25
D4 6.35 6.65 U 9.00 9.50
E 15.60 16.00 aaa 0.25
bbb 0.25
E1
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) Figure F. Dynamic test circuit
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