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AIMBG120R120M1 Infineon

CoolSiC™ 1200 V SiC Trench MOSFET
1 B3

1 ERESS

R1EE

Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Tsold 260 °C

MOSFET/body Rth(j-c) 0.88 1.15 | K/W
diode thermal
resistance,

junction-case?

1) EREIEFNE - 237t/

2 MOSFET

R2EBAHEE

Parameter Symbol | Note or test condition Values Unit
Drain-source voltage? Vbss | T,;=-55...175°C 1200 Vv
Continuous DC drain Ibbc Ves=20V T.=25°C 22 A
C’U I’I.’ent fOF Rth(j-c,max), TC: 100 OC 16

limited by Tyjimaxg?

Peak drain current, Ipm Ves=20V 54 A

tp limited by ij(max)z)

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

transient voltage?

Gate-source voltage, max. Vs -5...23 \Y

static voltage?

Avalanche energy, single Eas Ib=5.1A, Vop=50V,L=7.02mH 92 mJ
pulse

Power dissipation, Piot T.=25°C 130 W
. . . 2)

limited by Tyjmax T.2100°C 65

1) TETvi=2s5°C FEITIR, FEdeREEERNIRIT/AFIEIIE
2) BRI EFNE - 2Rt/
3 EEIR. EAMRRRENEFESZMBANKEITN. ATHRSBTIHERSSANERIET, BREEBNAR

BAAN2018-09RH#EIR MY ITHER o
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CoolSiC™ 1200V SiC Trench MOSFET

RIBNE

Parameter Symbol | Note or test condition

Recommended turn-on
gate voltage

Values Unit

VGS(on) 20 Y

Recommended turn-off

VGs(off) 0 v
gate voltage




AIMBG120R120M1 Infineon

CoolSiC™ 1200 V SiC Trench MOSFET

2 MOSFET
R4 FHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rosion) [b=TA T,;=25°C, 117 150 mQ
resistance VGs(on) =20V
T,=100°C, 164
Vasion)=20V
T,;=175°C, 234
Vesion)=20V
Tj=25°C, 126
Ves(on)= 18V
Gate-source threshold Vesieh) | /o=2.2 MmA, Vos=Ves T,;=25°C 37 44 5.1 \Y
voltage (tested after 1 ms pulse T,=175°C 36
at VGs =20 V)
Zero gate-voltage Ibss Vos=1200V, Ves=0V T,;=25°C 0.1 6 pA
drain current Ty=175°C 10
Gate leakage current lgss Vos=0V Ves=25V 100 nA
Vc,s =-10V -100
Forward transconductance Gts Ib=TA, Vbs=20V 42 S
Short-circuit withstand tsc Vop< 800V, Veson)=20V 15 us
time? Vs peak < 1200 V Ve =
, ’ =18V
ij(start) =25°C, Gsfon 2
RG,ext =20 VGS(on) =15V 25
Internal gate resistance Reint  |f=1MHz, Vac=25mV 3.6 Q
Input capacitance Ciss | Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 458 pF
Output capacitance Coss Vps=800V, Ves=0V, f=100 kHz, Vac=25 mV 25 pF
Reverse transfer Crss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 1 pF
capacitance
CossStored energy Eoss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 10.5 uJ
Total gate charge Qo Voo=800V, I=T7A, Ves=0/20V, turn-on 18 nC
pulse
Plateau gate charge Qas(ppy |Voo=800V,b=TA, Ves= 0/20V, turn-on 5 nC
pulse
Gate-to-drain charge Qep Vop=800V, Ip=TA, Vss=0/20V, turn-on 3 nC
pulse
Turn-on delay time tdon) | Voo=800V,b=TA, T,;=25°C 5.2 ns
Ves=0/20V, Reexx=2 Q °
Y > | Ty=175°C 5.2
L,=20nH, diode: body |
diode atVes=0V

(REETR......)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Rise time t Vop=800V, Ih=TA, T,j=25°C 4.3 ns
VGs:O/ZOV RGext=2Q °
» V6, | T;=175°C 5
L,=20nH, diode: body | "
diodeatVes=0V
Turn-off delay time taofy | Voo=800V,b=TA, T,;=25°C 10.1 ns
VGs:O/ZOV Reext=2Q o
L > 1 Ty;=175°C 11
L,=20 nH, diode: body | "
diode atVes=0V
Fall time t; Vop=800V, [b=TA, T,;=25°C 13.5 ns
VGs:O/ZOV Reext=2Q o
L > 1 Ty;=175°C 14
L,=20 nH, diode: body | "
diode atVes=0V
Turn-on energy Eon Voo=800V, h=TA, T,j=25°C 384 pd
Ves=0/20V, Rgex=2 Q °
L > 1 Ty;=175°C 53.1
L,=20 nH, diode: body | "
diodeatVes=0V
Turn-off energy Eoff Voo=800V, lb=TA, T,;=25°C 25.7 pJ
VGs:O/ZOV Reext=2Q o
D » | Ty=175°C 27.7
L,=20 nH, diode: body | "
diodeatVes=0V
Total switching energy Eiot Vop=800V, Ib=TA, T,;=25°C 64.1 pJd
VGs:O/ZOV Reext=2Q o
2 > | T;=175°C 80.8
L,=20nH, diode: body |
diode atVes=0V
Virtual junction T -55 175 °C
temperature
A SHEBSERTET =25°CFUE, BRIESEIRE,
3 {E_tR'E (MOSFET)
Rs RATEE
Parameter Symbol| Note or test condition Values Unit
Drain-source voltage? Vbss | Ty;j=-55...175°C 1200 v
Continuous reverse drain Ispc |Ves=0V T.=25°C 15.4 A
current for Ren(j-c,max) _ 0
maxi T.=100°C 13
l|m|ted by ij(max)z)
Peak reverse drain current, Ismy  |Ves=0V 15.4 A
t, limited by Tjmax?

1) FETvi=2s°C TATINR, FEdeREEERRIRIT/AFERIE
2) BRI EFNE - 2Rt/
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CoolSiC™ 1200 V SiC Trench MOSFET

R6 IFHIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Iso=TA,Ves=0V T,;=25°C 3.9 5 Vv
voltage T,= 100 °C 3.8
Ty=175°C 3.7

MOSFET forward recovery Qx Vop=800V, T,;=25°C 72 nC

includes also Qc
MOSFET peak forward ltrm Vop=800V, T,;=25°C 53 A
recovery current {Z?iSD/Yd/-t\,: V](f) S (;)AV/,HS’ o T,=175°C 77

includes also Qc
Virtual junction Ty -55 175 °C
temperature
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Reverse bias safe operating area (RBSOA) Power dissipation as a function of case temperature
los = f(Vbs) Piot=f(Te)
Ty<175°C,Ves=0/20V, Tc=25°C
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Maximum DC drain to source current as a function of
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AIMBG120R120M1 Infi neon
CoolSiC™ 1200V SiC Trench MOSFET

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))
lb=2.2mA
50 46
T"i=25l‘c Vs = Vs
——— T,=175C
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Typical output characteristic, V¢s as parameter Typical output characteristic, Vss as parameter
Ips= f(VDs) los= f(VDs)
T,;=25°C, t,= 20 ps Ty=175°C, t,= 20 pis
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Typical on-state resistance as a function of junction | Typical gate charge
temperature Ves= f(Qe)
Ros(on) = f(Ty) lo="7 A, Vps= 800V
|D =T7TA
260 20
V=20V / | turn-on pulse
240 |77 VesTI8Y
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Typical capacitance as a function of drain-source Typical C,s;stored energy
voltage Eoss = f(Vps)
C=1(Vps) f=100kHz,Ves=0V
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AIMBG120R120M1 Infi neon
CoolSiC™ 1200V SiC Trench MOSFET

Typical reverse drain voltage as function of junction| Typical reverse drain current as function of reverse

temperature drain voltage, V¢s as parameter
Vsp=f(Ty) Iso = f(Vso)
ls=TA,Ves=0V ij:25 °C,tp:20 Us
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Typical reverse drain current as function of reverse |Typical switching energy as a function of
drain voltage, Vs as parameter junction temperature, test circuit in Fig. F, 2nd

Iso= f(Vsp) device own body diode: Ves =0V
T,;=175°C,t,=20 us E=1f(Ty)
Ves= 0/20 V, Ib=7 A, RG,ext: 2 Q, Vop=800V
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Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device own
body diode: Vgs =0V

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

E= f('D) E= f( RG,ext)
Ves=0/20V, T,j=175°C, Rgext=2 Q, Vpp=800 V Ves=0/20V, Ib=TA, T,;=175°C, Vpp=800V
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Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device own
body diode: Vess =0V

t: f(RG,ext)
Ves=0/20V, Ib=7A, T,;=175°C, Vpp=800 V

Typical MOSFET peak forward recovery current as a
function of reverse drain current slope

Ifrm: f(-dlso/dt)
Vesz 0/20 V, ISD: 7 A, VDD: 800V

90

80 ] ‘

70 ] ‘ P

60 |

50 |

t(ns)

40 |

30 |

20

20

T,=25°C
——— T,=175C

15 7]

0

500 1000 1500 2000 2500 3000
di ,/dt (A/ps)




AIMBG120R120M1

CoolSiC™ 1200 V SiC Trench MOSFET

infineon

Max. transient thermal impedance (MOSFET/diode)

Zth(j-c),max = f(tp)

D=t/T
l N A
- (RIS Eest
=
<
5 s
; LT single pulse
= ———17,(D=00Y
™ 0.01 = ————— Z,(D=0.02)
------------ Z, (D=0.05)
wemeeeennes 2 (D=0.1)
———2,(0=02)
00014 e z,(D=05)
i 1 2 3 4 5
Tk 0.045 0.161 0.445 0.494 0
0] A5032E-6  7.55513E-5 69269320 0.004218202 1
0.0001 T T T T T T
1E-7 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
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NOTES.
1) ALL METAL SURFACES TIN PLATED EXCEPT AREA OF CUT
2] MOLD FILLING IS ACCEPTABLE AT THIS AREA

PACKAGE - GROUP PG-T0263-7-U01
NUMBER:
MILLIMETERS
DIMENSIONS MIN. MAX.
A 4.30 4.50
A1 0.00 0.10
A2 2.30 2.50
b 0.50 0.70
b1 0.00 0.15
c 0.40 0.60
cl 1.17 1.37
D 9.05 9.45
D1 5.90 6.10
E 9.80 10.20
E1 9.36 9.56
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
L2 1.70 2.30
L3 2.70
P 0.35 0.55
R 2.03 2.23
S 1.40 1.60
THETA 0.00° 8.00°

E1
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Document revision |Date of release |Description of changes

0.10 2022-12-08 Preliminary datasheet

1.00 2023-05-10 Final datasheet

1.10 2023-05-22 Final datasheet

1.20 2024-04-02 Updated table values: Vgsth, Idss, gfs, Eoss, tdon, tr, tdoff, tf, Eon, Eoff,
Etot,Qfr, Ifrm, Isdc, Ism
Updated graphs: IDS = f(VGS), VGS(th) = f(Tvj), IDS = f(VDS), RDS(on) =
f(Tvj), ISD = f(VSD), E = f(Tvj), E = f(RG,ext), t = f(RG,ext), Ifrm = f(-
diSD/dt)
Added new graphs: E =f(ID), Eoss = f(VDS)
No change to the product, new values based on additional
characterization

1.30 2024-11-12 Updated features: “Minimal creepage distance 5.85mm (material group
1) to fit 800V applications without coating” changed to “Creepage
distance of 5.8mm (material group Il) to fit 800V applications”
Updated package from PG-T0263-7-HV-ND5.8 to PG-T0263-7-U01
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