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CoolSiC™ 1200V SiC MOSFET G2
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Tsold | reflow soldering (MSL1 according to 260 °C
JEDEC J-STD-020)

Thermal Rih(j-a) 62 K/W

resistance,

junction-ambient

MOSFET/bOdy Rth(j-c) 1.44 1.87 K/W

diode thermal

resistance,

junction-case

2 MOSFET

R2 BAHEE

Parameter Symbol | Note or test condition Values Unit

Drain-source voltage Vbss | Ty=25°C 1200 Vv

Continuous DC drain Ibbc Ves =18V T.=25°C 8.1 A

cu rl.'ent for Ren(-c,max), T.=100°C 6.

limited by ij(max)

Peak drain current, Ipm Ves =18V 18 A

tolimited by T, 7

Gate-source voltage, max. Ves t,<0.5ps,D0<0.01 -10...25 \Y

transient voltage

Gate-source voltage, max. Vs -7..23 \Y

static voltage?

Avalanche energy, single Exs Ib=3A,Vp=50V,L=82mH 37 mJ

pulse

Avalanche energy, Enr Ib=3A,Vop=50V,L=42.2 pH 0.19 mJ

repetitive

Short-circuit tsc Vo< 800 V, VDS,peak< 1200 V, VGS(on) =15 V, 2 'S

withstand time Tj(starty =25 °C

Power dissipation, limited Piot T.=25°C 80 W

by ij(max) Tc: 100 cC 40

1)  BB#Edigitiit.

2) NRAGITRRRAMIREERRSSIPC-9592BRIE,
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CoolSiC™1200 V SiC MOSFET G2
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2 MOSFET
K3 BiE
Parameter Symbol | Note or test condition Values Unit
Recommended turn-on VGs(on) 15...18 v
gate voltage
Recommended turn- Vas(off -5..0 v
off gate voltage
=4 FFIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rbsion) [b=3A T,;=25°C, 233.9 mQ
resistance Ves(on) =18V
T,;=150°C, 477 | 622
VGS(on) =18V
Ty=175°C, 554
VGS(on) =18V
Tj=25°C, 292
VGS(on) =15V
Gate-source threshold Vesith) | 1o=0.9 MA, Vps=Ves T,;=25°C 35 4.2 5.1 \Y
voltage (tested after 1 ms pulse T,=175°C 32
atVes =20 V)
Zero gate-voltage Ibss Vos=1200V, Ves=0V T,;=25°C 30 HA
drain current Ty=175°C 0.4
Gate leakage current lgss Vos=0V Ves =23V 120 nA
VGS =-10V -120
Forward transconductance Gts Ib=3A, V/bs=20V 2 S
Internal gate resistance Rgint |f=1MHz, Vac=25mV 25
Input capacitance Ciss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 290 pF
Output capacitance Coss | Vos=800V, Ves=0V, =100 kHz, Vac=25mV 9.6 pF
Reverse transfer Crss Vbs=800V, Ves=0V, f=100 kHz, Vac=25 mV 0.8 pF
capacitance
CossStored energy Eoss Vps=0...800V, Ves=0V, f=100 kHz, 3.9 TN
Vac=25 mV, Calculated based on Coss
Output charge Qoss | Vps=0...800V, Ves=0V, 14.7 nC
Calculated based on Coss
Effective output Coer) | V0s=0...800V, Ves=0V 12.2 pF
capacitance,
energy related
Effective output Coty | lo=constant, Vos=0...800V, Ves=0V 18.4 pF
capacitance, time
related
(RBLTH......)
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2 MOSFET

xRa () A

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Total gate charge Qs Voo=800V, Ib=3 A, Ves=-2/18V, turn-on 7.9 nC
pulse

Plateau gate charge Qcspl) |Voo=800V, Ip=3 A, Ves=-2/18V, turn-on 1.9 nC
pulse

Gate-to-drain charge Qcp Voo=800V, Ib=3 A, Ves=-2/18V, turn-on 1.8 nC
pulse

Turn-on delay time tdon) |VYoo=800V, b=3A, T,;=25°C 1 ns

Ves=0/18V, Ty=175°C 07

RGS(on) = 2.3 Q’

RGs(off): 2.3 Q,
o=15nH, diode: body

diode atVgs=0V

Rise time t Voo=800V, b=3A, T,;=25°C 12,5 ns

Ves =0/18V, T,=175°C 12.4

RGS(on): 2.3 Q,

RGs(off): 2.3 Q,

Los=15nH, diode: body

diode atVgs=0V

Turn-off delay time taofy | Voo=800V, b=3A, T;=25°C 14 ns
Ves =0/18V, T4=175°C 25
RGS(on): 2.3 Q,

RGs(off): 2.3 Q,
Los=15nH, diode: body
diode atVes=0V

Fall time tr Vop=800V, =3 A, T,;=25°C 0.6 ns
Ves =0/18V, Ty=175°C 0.7
RGS(on): 2.3 Q,

RGs(off): 2.3 Q,
Los=15nH, diode: body
diode atVes=0V
Turn-on energy Eon Vop=800V, =3 A, T,;=25°C 16 I
Ves =0/18V, Ty=175°C 285
RGS(on): 2.3 Q,

RGs(off): 2.3 Q,
Los=15nH, diode: body
diode atVes=0V
Turn-off energy Eoft Vop=800V, Ib=3A, T,;=25°C 4.1 TN}
Ves=0/18V, T,;=175°C 4.1
RGS(on): 2.3 Q,

RGs(off): 2.3 Q,
Los=15nH, diode: body
diode atVes=0V

(REETR......)
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CoolSiC™1200V SiC MOSFET G2

3 Body diode (MOSFET)

R4 () HHiEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy? Eot  |Voo=800V,h=3A, T,;=25°C 30.1 uJ
Ves=0/18Y, Ty=175°C 62.1
RGS(on) =23 Q,
RGs(off): 2.3 Q,
Los=15nH, diode: body
diode atVgs=0V
Virtual junction Ty -55 175 °C
temperature
Virtual junction Tijlover) |OVverload, cumulative max. 100 h? 200 °C
temperature
1)  B3EEs

2) &% 5000 R1EF. =AATREIF 100 Ko

D RABIIFIEEEA 200 KV/uso BRI dv/dt 3ZETE Tzt 18 ERIEILHIRE o
BRESBEME, HFHLIHNT =25,

3 E—RE (MOSFET)

RS5 RATEE

Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Wbss | Tyy=25°C 1200 v
Peak reverse drain current, Ism Ves=0V 8 A
tp limited by ij(max)

R6 FFIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isb=3A,Ves=0V T,;=25°C 4.2 55 \Y
voltage T,= 100 °C 411
T,;=175°C 4.05
MOSFET forward recovery Qs Vop=800V, T,;=25°C 0.076 nC
charge Iso=3 A, Ves=0V 0
. ? ? T,;=175°C 0.103
~dlisp/dt = 1000 A/ps, Q| "
includes also Qc
MOSFET peak forward ltrm Vop=800V, T,;=25°C 57 A
recovery current Iso=3A,Ves=0V, T.=175°C 6.5
-disp/dt=1000 A/us, Qi | '
includes also Qc
(RBLT;......)
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3 Body diode (MOSFET)

® 6 (&) FIE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

MOSFET forward recovery E Vop=800V, T,;=25°C 10 pJ
energy Iso=3A,Ves=0V, T.=175°C 29.2

-dlisp/dt = 1000 A/ps, Qs | '

includes also Qc
Virtual junction Ty -55 175 °C
temperature
Virtual junction Tijover) |OVerload, cumulative max. 100 h?/ 200 °C
temperature
1) &% 5000 RfEHF. &mAATREII 100K,
Datash 7 Revision
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4 Characteristics diagrams

4 FEE
Reverse bias safe operating area (RBSOA) Power dissipation as a function of case temperature
Ips= f(VDs) Piot= f(Tc)
T,j<200°C,Ves=0/18V, T=25°C
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CoolSiC™1200V SiC MOSFET G2

4 Characteristics diagrams

Typical transfer characteristic Typical gate-source threshold voltage as a function
los = F(Ves) of junction temperature
Vbs=20V, t,=20 us Vasith) = f(Ty;)
l,=0.9 mA
70 6
ij :25°C VG’:’ V'VS
—_——_—— ij =175°C
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Typical output characteristic, V¢s as parameter Typical output characteristic, Vss as parameter
lps= f(VDs) los= f(VDs)
TVJ: 25 OC’ tp: 20 IJS T\/J: 175 OC, tp: 20 IJS
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4 Characteristics diagrams

Typical on-state resistance as a function of junction | Typical gate charge
temperature Vs = f(Qo)
Roson) = f(Ty) Ib=3 A, Vps= 800V
lLb=3A
700 18
Vision = 18V / | turn-on pulse,
650 | |— — — Vygon =15V / 16
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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) Vsp= f(TVJ)
f=100kHz,Ves=0V lso=3A,Ves=0V
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4 Characteristics diagrams

Typical reverse drain current as function of reverse |Typical reverse drain current as function of reverse
drain voltage, V¢s as parameter drain voltage, V¢s as parameter
Isp= f(VSD) Isp= f(VSD)
T,;=25°C, t,= 20 ps Ty=175°C, t,= 20 pis
8 — 7 8
; / Ve =-5V ! Veg=-5V
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Typical switching energy as a function of Typical switching energy as a function of drain
junction temperature, test circuit in Fig. F, 2nd current, test circuit in Fig. F, 2nd device own
device own body diode: Ves =0V body diode: Ves =0V
E=1(Ty) E="f(Ip)
Ves=0/18V, Ip=3 A, Rgext=2.3 Q, Vop=800V Ves=0/18V, T,j= 175 °C, Rgext = 2.3 Q, Vop= 800 V
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4 Characteristics diagrams

Typical switching energy as a function of gate Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device own |resistance, test circuitin Fig. F, 2nd device own
body diode: Vgs =0V body diode: Ves =0V
E = f( RG,ext) t = f( RG,ext)
Ves=0/18V, Ip=3 A, T,;=175°C, Vppr=800V Ves=0/18V, Irh=3 A, T,;=175°C, Vppr=800 V
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Typical reverse recovery charge as a function of Typical reverse recovery current as a function of
reverse drain current slope, test circuit in Fig. F, reverse drain current slope, test circuit in Fig. F,
2nd device own body diode: Ves =0V 2nd device own body diode: Ves =0V
Qf = f(-disp/dt ) lrm = f(-diso/dt)
Ves= 0/18 V, Isp=3 A, Vop=800V Ves= 0/18 V, Isp=3 A, Vop=800V
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4 Characteristics diagrams

Typical switching energy as a function of dead time Max. transient thermal impedance (MOSFET/diode)
/ blank!ng time, test circuit in Fig. F, 2nd device own Zin(-opmax = f(tp)
body diode: Ves=-5V B
D= t/T
E = f(tdead)
Vgs= 0/18 V, Ib=3 A, ij: 175 OC, RG,ext: 2.3QVop
=800V
120
EDH
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=
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20 |
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‘ PACKAGE-GROUP  pG.-T(0263-7-U01
jo NUMBER:
-~ ey THET 4
MILLIMETERS
. |- DIMENSIONS MIN. MAX.
‘ﬁﬁﬁﬁﬁﬁ’ﬁ‘ A 4.30 4.50
A1 0.00 0.10
A2 2.30 2.50
b 0.50 0.70
L (COPLANARITY OF b1 000 015
—_—— 7 LEAD TIPS) c 040 0.60
4 o cl 1.17 1.37
v D 9.05 9.45
~ il D1 5.90 6.10
f E 9.80 10.20
Q‘ E1 9.36 9.56
g E2 0.00 0.30
E3 8.40 8.60
e 1.27
H 15.00
L 4.20 5.20
L1 0.70 1.30
NOTES: L2 1.70 2.30
1) ALL METAL SURFACES TIN PLATED EXCEPT AREA OF CUT L3 2.70
P 0.35 0.55
7) MOLD FILLING IS ACCEPTABLE AT THIS AREA R 203 203
S 1.40 1.60
THETA 0.00° 8.00°
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IMBG120R234M2H
CoolSiC™ 1200V SiC MOSFET G2
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BITiER
A3 A3
Eilidx
Document revision |Date ofrelease |Description of changes
0.10 2023-08-09 Preliminary datasheet
1.00 2023-10-05 Final datasheet
1.10 2024-01-12 Negative gate voltage values updated

Additional capacitance & charge values

added

E = f(tsead) graph y-axis correction to percentage values
Editorial changes

1.20 2024-07-02 Updated ,,Potential

applications® Corrected package

name
Corrected static and dynamic gate-source voltage
Corrected unit of L to yH for “Avalanche energy, repetitive”
Corrected value of g in the Table 4

Corrected diagrams "Typical transfer characteristic" and "Max. transient
thermal impedance (MOSFET/diode)"

Updated Figure D. Definition of QGD
1.30 2024-11-08 Corrected diagram lgm= f(-
disp/dt) Editorial changes
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