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CoolSiC™Automotive MOSFET 1200V
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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Tsold 260 °C

MOSFET/body Rin(iq) 045 | 058 | KW

diode thermal

resistance,

junction-case?

1) FHREFEFNE - EiGiH /M RIE

2 MOSFET

K2R ATEE

Parameter Symbol | Note or test condition Values Unit

Drain-source voltage? Vbss | T;=-55...175°C 1200 v

Continuous DC drain e Ves=20V T.=25°C 44 A

c.urrent for Ren(j-c,max), T.=100°C 31

limited by Tujimax?

Peak drain current, t, Iom Ves=20V 112 A

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

transient voltage?

Gate-source voltage, max. Vs -5/23 v

static voltage?

Avalanche energy, single Ens Ib=10A, Vpp=50V,L=3.6 mH 180 mJ

pulse

Power dissipation, limited Piot T.=25°C 259 W
: 2)

by Tvj(max) T.=100°C 129

1) FETvi=2s°C TATINR, FHEdeREEERRIRIT/AFERIE

2) FELEFNE - it/ FIERIE
3 EEIFR. ENRIREERER

BAAN2018-09H#EIRRYILITHER o

PN
=

AR FEIKAITT N, AT WRBOEEHRIERSFSANESET, YREERMAR

RIBWE

Parameter Symbol | Note or test condition Values Unit
Recommended turn-on Vis(on) 20 v
gate voltage

Recommended turn- Vas(off 0 v

off gate voltage
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2 MOSFET
R4 FLE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Roson) |[b=13A T,;=25°C, 60 75 mQ
resistance VGs(on) =20V
T,=100 °C, 84
VGS(on) =20V
T,;=175°C, 120
VGS(on) =20V
T,;=25°C, 65
VGS(on) =18V
Gate-source threshold Vesieh) | Io=4.3 MA, Vos=Ves T,;=25°C 37 4.4 5.1 \Y
voltage (tested after 1 ms pulse T,=175°C 36
atVes =20 V)
Zero gate-voltage Ibss Vos=1200V, Ves=0V T,;=25°C 0.3 13 HA
drain current Ty=175°C 10
Gate leakage current lgss Vos=0V Ves=25V 100 nA
Ves=-10V -100
Forward transconductance Gts Ib=13A, Vps=20V 8.1 S
Short-circuit withstand tsc Vop< 800V, Veson)=20V 15 us
time? Vs peak < 1200 V Veer =
’ oY =18V 2
ij(start) =25 C: Gton)
RG,ext =20 VGS(on) =15V 25
Internal gate resistance Rgjnt |f=1MHz, Vac=25mV 4 Q
Input capacitance Ciss Vop=800V, Vss=0V, f=100 kHz, Vac=25 mV 880 pF
Output capacitance Coss Vop=800V, Ves=0V, f=100 kHz, Vac=25 mV 43 pF
Reverse transfer Crss Voo=800V, Ves=0V, f=100 kHz, Vac=25 mV 2 pF
capacitance
CossStored energy Eoss Voo=800V, Ves=0V, f=100 kHz, Vac=25 mV 18 pJ
Total gate charge Qo Voo=800V, Ib=13 A, Ves=0/20V, turn-on 32 nC
pulse
Plateau gate charge Qas(pl) | Voo=800V, Ib=13 A, Ves=0/20V, turn-on 8 nC
pulse
Gate-to-drain charge Qep Vop=800V, Ip=13 A, Ves=0/20V, turn-on 5 nC
pulse
Turn-on delay time tdon) |Voo=800V,h=13A, T,;=25°C 7.1 ns
VGs=O/20V Reext=2Q o
i | T,;=175°C 7
L,=13nH, diode: body |
diodeatVes=0V

(REAKTR......)
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x4 (8) HE

Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Rise time t Vop=800V, Ih=13A, T,;=25°C 45 ns
VGs:0/20V Reext=2 Q) _ o
Y > | Ty=175°C 53
L,=13nH, diode: body |
diode atVes=0V
Turn-off delay time taofy | Voo=800V, =13 A, T,;=25°C 135 ns
VGs:0/20V Reext=2 Q) _ o
L > | T,;=175°C 14.3
L,=13 nH, diode: body | "
diodeatVes=0V
Fall time te Vop=800V, Ih=13A, T,;=25°C 9 ns
VGs:0/20V Reext=2 Q) _ o
o > | T;=175°C 9.3
L,=13 nH, diode: body | "
diode atVes=0V
Turn-on energy Eon Vop=800V, Ih=13A, T,;=25°C 88 pJd
VGs:0/20V Reext=2Q _ o
o > | T,;=175°C 113
L,=13 nH, diode: body | "
diode atVes=0V
Turn-off energy Eoff Vop=800V, b=13A, T,;=25°C 25 IN}
VGs:0/20V Reext=2Q _ o
Y > 1 T,;=175°C 27
L,=13nH, diode: body |
diode atVes=0V
Total switching energy Eiot Vop=800V, b=13A, T,;=25°C 120 IN}
VGs:0/20V Reext=2Q °
L > | Ty=175°C 145
L,=13 nH, diode: body | "
diodeatVes=0V
Virtual junction Ty -55 175 °C
temperature

1) TRLEIEFNNE - 231kt /45 1 5IE

A FESEET =25°CFUE, FRIERBUA,
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3 &k —hKE (MOSFET)

Rs BAHEE

Parameter Symbol | Note or test condition Values Unit
Drain-source voltage? Vbss | T;=-55...175°C 1200 v
Continuous reverse drain Ispc Ves=0V T.=25°C 30 A
caentforFr :

Peak reverse drain current, Ism Ves=0V 30 A

tp limited by ij(max) 2

1) TETvi=2s5°C FEITNR, FEdeEEEERNIRIT/AFIEIIE
2) FELEFNE - it/ FIERIE
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isp=13 A, Ves=0V T,;=25°C 3.9 5 \Y
voltage _ o
g T,=100°C 3.8
T,;=175°C 3.7
MOSFET forward recovery Qn Vop=800V, T,;=25°C 154 nC
charge Isp=13A, Ves=0V _ o
. ’ ? T,;=175°C 233
~dlisp/dt = 2000 A/ps, Q| "
includes also Qc
MOSFET peak forward ltrm Vop=800V, T,;=25°C 15 A
recovery current Isp=13 A, Ves=0V, T.=175°C 20
-disp/dt=2000 A/us, Qr |
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

Ips = f(Vos) Prot = f(Tc)
TVJ'S 175 OC, Ves= 0/20 V, T.=25°C TVJ'S 175°C
140 350
| not for linear usel —— A\ Ringcman
\\ ——— Rijeom
120 300 \
\
\
100 ] 250 ] \\
\
\
\\
80 | 200 ]
< B N
8 E )
_ 1 o | N
60 150 \
\
\
\
40 | 100 | \\
\
\
i ] \\
20 50 \
Q
O I I I I I 0
0 200 400 600 800 1000 1200 1400 0 25 50 75 100 125 150 175
Vs V) T_(°C)
Maximum DC drain to source current as a function of Maximum source to drain current as a function of
case temperature case temperature
IDS = f(Tc) |s|) = f(Tc)
VGs =0V
60 35
Rth(}c,max) Rthurc,max)
_ Rll"j o,typ) - thij-c,myp)
30 T\
\
\
\
251 \
\
\
| \
20 \
= \
o \
- \
15 ] \
\
\
| \
10 \
\
\
\
5 \
0 1 1 1 1 1 0 1 1 1 1 1 1
0 25 50 75 100 125 150 175 0 25 50 7 100 125 150 175
T Q)




AIMCQ120R060M1T
CoolSiC™ Automotive MOSFET 1200V

infineon

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;)

lpb=4.3mA
100 46
T,=25°C Vo =V,
——— T,=175°C
44
80
4271
60 ]
_ =
<< — ]
2 £ 40
—_— }L.,
40
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20| i
36
0 T 34 T T T T
0 3 6 9 i) 15 25 50 75 100 125 150 175
Ve (V) 7,0
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 ps
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Typical on-state resistance as a function of junction | Typical gate charge

temperature Ves= f(Qe)
Roson) = f(Ty) lp=13 A, Vos= 800V
lb=13A
140 20
Vasion =20V | turn-on pulse
130 1| — — — Vagop =18V 18
------ Vosion =15V g
120 | 16
110 | 14 7
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Typical capacitance as a function of drain-source Typical C,s;stored energy
voltage Eoss = f(Vos)
C =1f(Vos)

f=100 kHz, Ves=0V
f=100 kHz, Ves= 0V
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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)
Isp=13A,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
lso= f(Vso) device own body diode: Ves =0V
Ty= 175 °C, t,= 20 s E=f(Ty)
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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 drain
voltage, test circuit in Fig. F, 2nd device own
body diode: Ves =0V

E= f(lD) E= f(VDs)
VGs: 0/20 V, ij: 175 OC, RG,ext: 2 Q, VDD: 800V VGs: 0/20 V, |D: 13 A, ij: 175 OC, RG,ext: 20
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Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own
body diode: Vgs =0V

Typical switching times as a function of gate
resistance

t = f( RG,ext)

E =f(Roex) Ves=0/20V, Ip= 13 A, Ty;= 175 °C, Vpp= 800 V
Ves=0/20V, Ip=13 A, T,;= 175 °C, Vpp=800V
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Typical MOSFET peak forward recovery current as a | Max. transient thermal impedance (MOSFET/diode)
functlov of reverse drain current slope Zin(-omax = f(tp)
|frm:f('d|SD/dt) D:t /T
p
Ves= 0/20 V, Isp=13 A, Vop=800V
60 1
T,=25°C y
——— T, =175% 4
g ,
= 017
= x single pulse
— ] ———17,(D=001)
- N ey (A R Cm— Z,,(D=0.02)
N Y R Z,,(D=0.05)
- Z,(D=0.1)
———-27,(0=02)
1/ L e z,(D=05)
0.01
i 1 2 3 4 5
\,\K:W\ 0.0056784 0.03476 0.1134 0.09329 0.3351
Tls] 2.197E-6 9.94E-6 2AODLE-S 3.8E-4 0.002912
0 1 1 1 T 1 1 1 I !
500 1600 2700 3800 4900 6000 1E-6 1E-5 0.0001 0.001 0.01 0.1 1
~di,/dt (A/us) tD (s)
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Figure A. Definition of switching times
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Figure C. Definition of switching losses

Figure E. Thermal equivalent circuit

Figure B. Definition of body diode
switching characteristics
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Figure F. Dynamic test circuit
Parasitic inductance L,
Parasitic capacitor Cg,
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