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IMBF170R650M1
CoolSiC™1700 V SiC Trench MOSFET
FEES
1 ESELS
&1 FFIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Storage temperature Tstg -55 150 °C
Soldering temperature Toold | reflow soldering (MSL1 according to 260 °C
JEDEC J-STD-020)
Thermal Rih(j-a) 62 K/W
resistance,
junction-ambient?)
MOSFET/body Rin(i-c) 13 17 | KW
diode thermal
resistance,
junction-case
1) B
2 MOSFET
xR2 RATEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Vbss | Ty=25°C 1700 Vv
Continuous DC drain Ibpc Ves=12V T.=25°C 74 A
c.url.'ent for Ren(-c,max), T.2100°C 59
limited by Tyjmax
Peak drain current, Iowm Ves=12V 18.7 A
tp |.| m|ted by ij(max)l)
Gate-source voltage, max. Vs t,<0.5us,D<0.01 -10...23 \Y
transient voltage?
Gate-source voltage, max. Ves -7..20 \Y
static voltage
Power dissipation, limited Piot T.=25°C 88 W
by Tvj(max) 7.=100°C 44
1)  BEB#EIgItTERik.
2) EBERR: E. ARREENEESEmBIBMRKEIT.
&3 BiE
Parameter Symbol | Note or test condition Values Unit
Recommended turn-on VGsion) 12..15 v
gate voltage
Recommended turn- Vis(off 0 v
off gate voltage
3 Revision 1.00
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IMBF170R650M1 Infineon
CoolSiC™1700V SiC Trench MOSFET

2 MOSFET
=4 FFIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rbson) [lb=1.5A T,;=25°C, 650 mQ
resistance Veson) =12V
T;=100 °C, 921
VGS(on) =12V
Ty=175°C, 1324
VGS(on) =12V
T,;=25°C, 526 580
VGS(on) =15V
Gate-source threshold Vesieh) [Io=1.7 MA, Vps=Ves T,;=25°C 35 45 57 \Y
voltage (tested after 1 ms pulse T,=175°C 36
at VGs =20 V)
Zero gate-voltage Ibss Vos=1700V, Ves=0V T,;=25°C 0.6 11 pA
drain current Ty=175°C 8
Gate leakage current lgss Vos=0V Ves=20V 100 nA
VGs =-10V -100
Forward transconductance Gts Ib=15A,Vps=20V 0.65 S
Internal gate resistance Reint  |f=1MHz, Vac=25mV 254
Input capacitance Ciss Vbs=1000V, Ves=0V, f=1000 kHz, 422 pF
Vac=25mV
Output capacitance Coss Vbs=1000V, Vss=0V, f=1000 kHz, 12 pF
VAc: 25 mV
Reverse transfer Crss Vbs=1000V, Vss=0V, f=1000 kHz, 1.1 pF
capacitance Vac=25mV
CossStored energy Eoss Vbs=1000V, Vss=0V, f=1000 kHz, 2 wJ
Vac=25mV
Total gate charge Qo Vop=1000V, Ip=1.5A, Ves=0/12V, turn-on 8 nC
pulse
Plateau gate charge Qas(pl) | Voo=1000V, b=1.5A, Ves= 0/12V, turn-on 2.3 nC
pulse
Gate-to-drain charge Qep Vop=1000V, Ip=1.5A, Ves=0/12V, turn-on 3.3 nC
pulse
Turn-on delay time tdon) | Voo=1000V, T,;=25°C 22 ns
ID:]..SA VGSZO/].ZV °
’ ’ T=17 1
Reex=22 Q, L,=40 nH, =175°C ?
diode: body diode at
Ves=0V
(RBLTH......)
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IMBF170R650M1 Infineon
CoolSiC™1700V SiC Trench MOSFET

2 MOSFET

&4 (8) HE

Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Rise time t Vop=1000V, T,;=25°C 16 ns
/D:]..SA Vc,s:O/lzv _ o
’ ’ T=17 1
Reext=22 Q, L,=40 nH, i=1757C 3
diode: body diode at
Ves=0V
Turn-off delay time taofy | Voo=1000V, T,;=25°C 24 ns
/D:]..SA Vc,s:O/lzv _ o
g | Ty=17 2
Roext=22 Q, L,=40 nH, i=175°C 8
diode: body diode at
Ves=0V
Fall time te Vop=1000V, T,;=25°C 22 ns
ID:].SA VGSZO/].ZV — o
Reet=22 Q, L,=40 nH, Ty=1157¢ 24
diode: body diode at
Ves=0V
Turn-on energy Eon Vop=1000V, T,j=25°C 50 pd
ID:].SA VGSZO/].ZV, — °
Reet=22 Q, L,=40 nH, Ty=1157¢ >
diode: body diode at
Ves=0V
Turn-off energy Eoft Vop=1000V, T,;=25°C 10 SN}
Ib=1.5 A, VGSZO/].ZV, — °
Reet=22 Q, L,=40 nH, Ty=1157C B
diode: body diode at
VGs =0V
Total switching energy Eiot Vop=1000V, T,;=25°C 60 pJd
ID:].SA VGSZO/].ZV °
T,;=175°C 66
Reet=22 Q, L,=40 nH, :
diode: body diode at
VGs =0V
Virtual junction Ty -55 175 °C
temperature
P 2 NTRERE E4, RBIGEITHR NE
2 NTRERENERFHNAIEYE, R ORBNETHFETBIERMEFMHRARASE BN
800/00

B AR BIFFIER 2200 kV/uso JNEHTdV/dt Z2YJE Tt 12 ERIE ZHIRFo
BRAESBWBR, HFHEBLLINT = 25°CAIBTE o ZIRT
1 B A,
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CoolSiC™1700 V SiC Trench MOSFET

3 AZ1k% (MOSFET)

infineon

3 x_1kE (MOSFET)
&5 RATEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Vbss | Ty=25°C 1700 Vv
Peak reverse drain current, Ism Ves=0V 18.7 A
tp limited by ij(max)
&R6 ¥HIEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isb=1.5A,Ves=0V T,;=25°C 3.9 \Y
voltage T,=175°C 3.7
MOSFET forward recovery Qs Vop=1000V, T,;=25°C 64.7 nC
charge Isp=1.5A,Ves=0V _ o
, ’ ’ T,;=175°C 74.8

~disp/dt=1000 A/us, Qi |

includes also Qc
MOSFET peak forward ltrm Vop=1000V, T,;=25°C 4.1 A
recovery current Iso=1.5A,Ves=0V, T =175°C 4.7

-disp/dt = 1000 A/ps, Qx| ’

includes also Qc
MOSFET forward recovery Es Vop=1000V, T,;=25°C 0.17 SN}
energy Iso=1.5A,Ves=0V, T =175°C 0.26

-disp/dt = 1000 A/ps, Qx| ’

includes also Qc
Virtual junction Ty -55 175 °C
temperature
IR 6 Revision 1.00
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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
Ty<175°C, Ves=0/12V, T.=25°C Prot=f(Tc)
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case temperature limited by bond wire
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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;)

lb=1.7mA
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Typical output characteristic, Vos as a parameter

Typical output characteristic, Ves as a parameter

Ips= f(VDs) los= f(VDs)
T,;=25°C, t,=20 us Ty=175°C, t,=20 ps
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IMBF170R650M1
CoolSiC™1700 V SiC Trench MOSFET
4 EE
Typical on-state resistance as a function of junction | Typical gate charge
temperature Ves= f(Qe)
Roson) = f(Ty) lb=1.5A, Vps= 1000V
lb=15A
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Typical capacitance as a function of drain-source

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

voltage
C =f(Vos) Iso=f(Vsp)
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1000 5 7
I’
/
T
~
3 4
\
\
100 1S
~ /
________ i = 3 /
- S~ N — /
uo__ \\\ g < / I’
5 | ) Y
! \\ ] i Ji
\ ~ 1/
10 \ i
o
R i
N 1y
\ Iy
\\ i/
Ry 1 _."I!
—c, ™
s i
= CDSS = \\ ,'}I
------ /
1 — - : 0
0.1 1 10 100 1000 0 1 2 3 4 5
Vos (V) Vgp (V)
9 Revision 1.00
2025-03-22

YHEFH



IMBF170R650M1
CoolSiC™1700V SiC Trench MOSFET
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Typical reverse drain current as a function of
reverse drain voltage, Vss as a parameter

Isp= f(VSD)

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

T,=175°C, t,=20 ps E =f(Ty)
Vgs= 0/12 V, Ib=1.5 A’ RG,ext: 22 Q’ Vo= 1000V
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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 circuitin Fig. F, 2nd device own
body diode: Ves =0V

E= f(lD) E= f( RG,ext)
Ves = 0/12 V, ij: 175 OC, RG,ext: 22 Q, Vop=1000V Ves= 0/12 V, Ib=1.5 A, ij: 175 OC, Vop=1000V
220 140
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CoolSiC™1700V SiC Trench MOSFET
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Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device own
body diode: Vgs =0V

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

t = f(RG,ext) fo: f(_diSD/dt )
Ves=0/12V, Ib=1.5A, T,;= 175 °C, Vpp= 1000 V Ves=0V, Isp=1.5A, Vpp=1000V
70 0.16
T,=25%C
—— — T.=175°C
0.14 x

t (ns)

0 ; T T T T
10 20 30 40

1 I 1
50 60 70 80 90 100 110 120
R Q)

G,ext (

0.12
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0.00 T T T
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0 500 1000 1500 2000 2500 3000 3500 4000

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

Zth(j-c),max = 1:(tp)

Max. transient thermal impedance (MOSFET/diode)

D=t /T
_ . P
Ifrm = f(-dISD/dt )
Ves=0V, Isp=1.5 A, Vop=1000V
16
T, =25°C y
/
— —— T =175C
14 vj / I 1 BRI
.-—"/-,'
< )
< =, single pulse
£ £ ——— 2, (D=0.01)
B g 014" | z,,(D=0.02)
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e——ee 2, (D=0.1)
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------- z,(D=05)
i 1 2 3 4
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Tlsl 8.6E-6 1364 00013 0.0076
0 T T T T T T T 0.01 J
0 500 1000 1500 2000 2500 3000 3500 4000 1E-6  1E-5 0.0001 0.001 0.1 0.1 1
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- A1 0.00 0.10
S e = A2 2.30 2.50
b 0.50 0.70
b1 0.00 0.15
c 0.40 0.60
(COPLANARITY OF ¢l 117 137
| D 9.05 9.45
I TLEAD TIPS) o1 5% 510
E 9.80 10.20
g e E1 9.36 956
= E2 0.00 0.30
wn E3 8.40 8.60
= e 1.27
RS H 15.00
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THETA 0.00° 8.00°
1
HIEEMR 12 Revision 1.00

2025-03-22



infineon

IMBF170R650M1
CoolSiC™1700 V SiC Trench MOSFET
6 MK St
N,
6 AR5 A4
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tfr = ta + tb
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v 10% AV >t
o —*td(on) —taofn | ) <4 10% lfem|
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< fon DL 90% I ®
Figure A. Definition of switching times
Ves(t)
* 90% Vs Figure B. Definition of diode switching
characteristics
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" Figure D. Definition of QGD
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Figure C. Definition of switching losses Ves(off
Vbp O
/N T/n Tn/Mn Re : bUT
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n rz r3
|
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T
‘ Figure F. Dynamic test circuit
) . L. - Parasitic inductance L,
Figure E. Thermal equivalent circuit Parasitic capacitor Co,
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IMBF170R650M1
CoolSiC™1700 V SiC Trench MOSFET
BITiER
EiTieR
Document revision |Date ofrelease |Description of changes
1.00 2025-03-22 Changed package name
Increased Gate-source voltage, max. transient voltage
Added Gate-source voltage, max. static voltage
Added diode characteristic parameters in Table 5 and Table 6
Added graphs Isp=f(Vsp), Iso=f(Tc), Qrr = f(-disp/dt), lem= f(-disp/dt)
Corrected graph lps = f(T.)
Editorial changes
***Legacy Revisions***
2.12020-04-27 Final Datasheet
2.22020-12-11 Correction of circuit symbol on page 1
2.32021-04-12 Editorial changes
IR 14 Revision 1.00
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