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Final datasheet
CoolSiC™ 1200 V SiC Trench MOSFET

Features

» Vpss=1200V at T,; =-55...175°C

« Ippc=55Aat Tc=25°C

+ New performance-optimized chip technology (Genlp) with improved Rpgon* A FOM

+ Increased recommended turn-on voltage (Vgs(on) =20 V) for lower Rpg(on)

+ Best-in-class switching energy for lower switching losses and reduced cooling efforts

+ Lowest device capacitances for higher switching speeds and higher power density

« A combination of low C,/Ciss ratio and high Vg 1) to avoid parasitic turn-on and enable unipolar @ Halogen-free
gate driving

+ Reduced total gate charge Qgtot for lower driving power and losses e Green
+ .XT die attach technology for best-in-class thermal performance
» Sense pin for optimized switching performance Lead-free
+ Minimum creepage distance of 7.07 mm to fit HV requirements a
RoHS

Potential applications
+ On-board charger %
« DC/DC converter Qalified

« Auxiliary drives

Product validation
+ Qualified for Automotive Applications. Product Validation according to AEC-Q100/101

Description

Pin definition:

1-drain

2 - source

3 - Kelvin sense contact
4 - gate

Type Package Marking
AIMZH120R040M1T PG-T0247-4-U03 A12M1T040

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.10
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AIMZH120R040M1T
CoolSiC™ 1200V SiC Trench MOSFET
1 Package
1 Package
Table1 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Storage temperature Tstg -55 150 °C
Soldering temperature Tsold 260 °C
MOSFET/body diode Rih(j-c) 0.45 0.56 | K/W
thermal resistance,
junction-case’
1) Not subject to production test. Parameter verified by design / characterization
2 MOSFET
Table 2 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Drain-source voltage” Vpss | Tyj=-55...175°C 1200 Vv
Continuous DC drain IDDC VGSZZOV TC:25 °C 55 A
current for Rip(j-cmax) o
L NP T.=100°C 39
limited by Tyj(max? ¢
Peak drain current, t, Iom Vgs=20V 140 A
limited by Tyj(max?
Gate-source voltage, max. Vs t,=0.5ps,0<0.01 -10...25 Vv
transient voltage®
Gate-source voltage, max. Vis -5...23 Vv
static voltage?
Avalanche energy, single Eas Ipb=15A,Vpp=50V,L=2.41 mH 269 mJ
pulse
Power dissipation, limited Piot T.=25°C 268 W
oo 2)
by Tj(max) T.=100°C 134

1) Tested at Tvj=25°C, verified by design/characterization over full temperature range

2) Not subject to production test. Parameter verified by design / characterization

3) Important note: The selection of positive and negative gate-source voltages impacts the long-term behavior of the device. The design
guidelines described in Application Note AN2018-09 must be considered to ensure sound operation of the device over the planned

lifetime.
Table 3 Recommended values
Parameter Symbol | Note or test condition Values Unit
Recommended turn-on Vis(on) 20 v
gate voltage
Recommended turn-off Vis(off) 0 v
gate voltage
Datasheet 3 Revision 1.10
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2 MOSFET
Table 4 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rbsion) |[/b=20A T,j=25°C, 40 50 mQ
resistance Vis(on) =20V
T,;=100°C, 56
VGs(on) =20V
T,;=175°C, 80
VGS(on) =20V
T,;=25°C, 44
VGS(on) =18V
Gate-source threshold Vesthy | /o =6.4 mA, Vps=Vss T,j=25°C 3.7 4.4 5.1 v
voltage (tested after 1 ms pulse T,;=175°C 36
at VGS =20 V)
Zero gate-voltage drain Ibss Vps=1200V, Vgs=0V T,;=25°C 0.3 19 MA
current ij =175°C 50
Gate leakage current lgss Vps=0V Vgs=25V 100 nA
VGS =-10V -100
Forward transconductance Js Ip=20A, Vps=20V 12.4 S
Short-circuit withstand tsc Vpp =800V, Vision) =20V 1.5 us
time?) Vps,peak < 1200 V.
’ o ’ VGS =18V 2
ij(start) =25°C, (on)
R ext =2 Q Vasion) =15V 2.5
Internal gate resistance Re,int |f=1MHz, Vpc=25mV 3.7 Q
Input capacitance Ciss Vps =800V, Vgs =0V, f=100 kHz, Voc =25 mV 1264 pF
Output capacitance Coss Vps =800V, Vgs =0V, f=100 kHz, Voc =25 mV 63 pF
Reverse transfer Crss Vps =800V, Vgs =0V, f=100 kHz, Voc =25 mV 3.6 pF
capacitance
Coss Stored energy Eoss Vps =800V, Vgs =0V, f=100 kHz, Voc =25 mV 26 pJ
Total gate charge Qg Vpp =800V, /p=20A, Vgs=0/20V, turn-on 43 nC
pulse
Plateau gate charge Qass(pl) | Voo =800V, Ip=20A, Vgs=0/20V, turn-on 12 nC
pulse
Gate-drain charge Qap Vpp =800V, Ip=20A, Vgs=0/20V, turn-on 7 nC
pulse
Turn-on delay time tdon) |Vop=800V,/p=20A, T,j=25°C 10 ns
VGS = 0/20 V _ °
’ T,;=175°C 10
Ras(on) =2 Q, Y
Res(off) =2 Q, Lo =33 nH
(table continues...)
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3 Body diode (MOSFET)

Table 4 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Rise time t Vpop=800V,/p=20A, T,;=25°C 8 ns
VGS = 0/20 V _ °
’ T,;=175°C 10
Res(on) =2 Q, Y
RGS(Oﬁ) =2Q, Ls=33nH
Turn-off delay time taofy | Vop=800V,/p=20A, T,j=25°C 18 ns
VGS = 0/20 V _ °
’ T,;=175°C 19
Res(on) =2 Q, Y
Res(off) =2 Q, Lo =33 nH
Fall time ts Vop =800V, /p=20A, T,j=25°C 9 ns
VGS = 0/20 V, _ °
) T, =175°C 10
Ras(on) =2 Q, Y
RGS(Of‘f) =2 Q, LG =33 nH
Turn-on energy Eon Vop=800V,/p=20A, T,j=25°C 111 pJ
VGS = 0/20 V, _ °
) T,,=175°C 194
RGS(on) =20Q, v
RGS(Of‘f) =2 Q, LG =33 nH
Turn-off energy Eoff Vop =800V, /[ =20A, T,j=25°C 35 pJd
VGS = 0/20 V, TVJ =175 oC 36
RGS(on) =20Q,
RGS(off) =20,L,=33nH
Total switching energy Eiot Vpop =800V, /p=20A, T,;=25°C 146 ud
VGS = 0/20 V, _ °
) T,i=175°C 230
RGS(on) =20Q, Y
RGS(off) =20, Ls=33nH
Virtual junction Ty -55 175 °C
temperature
1) verified by the design/characterization
Note: Dynamic test circuit see Fig. F.
Characteristics at T,; = 25°C, unless otherwise specified.
3 Body diode (MOSFET)
Table 5 Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Drain-source voltage?) Vbss T,j=-55...175°C 1200 v
Continuous reverse drain Ispc T.=25°C 45 A
cu rrent for Rth(j_c,rgax), T.=100°C 29
limited by Tj(max?
(table continues...)
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3 Body diode (MOSFET)

Table 5 (continued) Maximum rated values
Parameter Symbol |Note or test condition Values Unit
Peak reverse drain current, Ism Vgs=0V 45 A
t, limited by Tyj(max? 5VEVgs<0V, =9

t,=0.3ps

-5sVgs=0V, Tvj< 154

175°C;t, < 0.3 ms
for accumulated
conduction time <
5sort,<1msfor
accumulated
conduction time <
2553

1) Tested at Tvj=25°C, verified by design/characterization
2) Not subject to production test. Parameter verified by design / characterization
3) Combination of t, and Ism should not lead to Tyj(may > 175°C

Table 6 Characteristic values
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isp=20A T,j=25°C 3.9 5 \Y
voltage o
8 T,j=100°C 3.8
T,;=175°C 3.7
MOSFET forward recovery Qs Vpp =800V, T,j=25°C 179 nC
charge Isp=20A,Vgs=0V, _ o
T,;j=175°C 412
-disp/dt =2000 A/ps, Qg |
includes also Q¢
MOSFET peak forward e Vpp =800V, T,j=25°C 17 A
recovery current Isp=20A,V5s=0V, T = o
. j=175°C 31
-disp/dt =2000 A/ps, Qf |
includes also Q¢
Virtual junction Ty -55 175 °C
temperature
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4 Characteristics diagrams

4

Characteristics diagrams
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Reverse bias safe operating area (RBSOA)

lp=f(Vps)

Power dissipation as a function of case temperature

Prot = f(T¢)
Tyj<175°C, Vg =0/20V, T, =25°C T,;j=175°C
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case temperature
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4 Characteristics diagrams

Typical transfer characteristic Typical gate-source threshold voltage as a function of

Ip = f(Vgs) junction temperature
Vps =20V, t, =20 s Ves(th) = f(Ty;)
ID =6.4 mA
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Typical output characteristic, Vg as parameter Typical output characteristic, Vg5 as parameter
Ip=f(Vps) Ip=f(Vps)
ij =25°C, tp =20 s TvJ =175°C, tp =20 ps
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4 Characteristics diagrams

Typical on-state resistance as a function of junction
temperature

Ros(on) = f(Ty))

Typical gate charge

Vs = f(Qg)
ID= 20 A,VDSZBOOV

Ip=20A
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Typical capacitance as a function of drain-source
voltage

Typical C,¢ stored energy
Eoss = f(VDS)

C:f(VDs) f=100 kHZ, VGSZOV
f=100 kHz, Vgs=0V
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4 Characteristics diagrams

Typical reverse drain voltage as function of junction | Typical reverse drain current as function of reverse
temperature drain voltage, Vs as parameter
Vsp =f(Ty;) Isp = f(Vsp)
lsp=20A,Vgs=0V Tyj=25°C,t,=20 pis
45 140
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Typical reverse drain current as function of reverse Typical switching energy as a function of junction
drain voltage, Vgs as parameter temperature, test circuit in Fig. F, 2nd device own
lsp = f(Vsp) body diode: Vgs=0V
T,;=175°C, t, =20 ps E=f(Ty)
Vs =0/20V, I =20 A, Rg ext =2 Q, Vpp = 800 V
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4 Characteristics diagrams

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

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

E=1(Ip) E=f(Vps)
Vs =0/20V, Ty; = 175 °C, Rg eyt =2 O, Vpp = 800 V Ves=0/20V, Ip=20 A, Ty;= 175°C, Rg et =2 0
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Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Vgg=0V

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

E= f(RG,ext) t= f(RG,ext)
Vs =0/20V,1p=20A, T,;= 175 °C, Vpp =800 V Vs =0/20V, Ip=20A, T,;= 175 °C, Vpp =800 V
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4 Characteristics diagrams

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

Typ. transient thermal impedance (MOSFET/diode)
Zin(j-)typ = f(tp)

. D= tp/ T
lfrm = f(-disp/dt)
VGS = 0/20 V, ISD =20 A, VDD =800V
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5 Package outlines

5 Package outlines
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DIMENSIONS Mlx.ILLIMETE;'SAX' DIMENSIONS MlI\NII.ILLIMETEI:/I'SAX.
A 4.90 5.10 E 15.70 15.90
A1 2.31 2.51 E1 13.10 13.50
A2 1.90 2.10 E2 2.40 2.60
A3 0.90 1.10 E3 2.48 2.68
b 0.66 0.79 E4 3.82 4.02
b1 1.16 1.29 e 5.08
b2 1.16 1.29 el 2.79
b3 0.20 e2 2.54
c 0.59 0.66 N 4
D 22.30 22.50 L 18.40 18.70
D1 16.25 16.85 L1 24.97 25.27
D2 1.05 1.35 oP 3.50 3.70
D3 5.00 5.20 oP1 7.40
D4 3.22 3.42 Q 5.60 6.00
D5 1.60 1.80 S 6.00 6.30
aaa 0.25
NOTE: DIMENSIONS DO NOT INCLUDE MOLDFLASH, PROTRUSION OR GARE BURRS
Figure 1
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6 Testing conditions

6 Testing conditions
Vos Iﬂ/
90%
disp/dt
tfr = ta + tb
er = Qa + Qb
ISD D tfr —
e tb —
v 10% AN >t
6s *td(on) — td(off) / [ <b 10% fiim
> — b —> frm
—ton—> —loff—> Vsp
Figure A. Definition of switching times
Figure B. Definition of body diode
switching characteristics
Vas,Vos
Io(t) A
4 ﬂ / Q
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10% Ip 10% Ip
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A
2
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_ _ *Qspy ™4 Qep > Qs >4Q
Eoff - Eon -
af?Vos*Ip*dt fVos*Ip*dt ; ses
1006 Vs 10% Ve Figure D. Definition of QGD
2 >t
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Figure C. Definition of switching losses
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H
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n r In
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Tc . . -
Figure F. Dynamic test circuit
) . L - Parasitic inductance L,
Figure E. Thermal equivalent circuit Parasitic capacitor Co
b
Figure 2
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Revision history

Revision history

Document revision Date of release | Description of changes

0.10 2022-04-19 Target datasheet
0.20 2023-07-31 Preliminary datasheet
0.30 2023-08-03 Correction of inductance unit (p. 3)
Correction of diagram template E(Id)
1.00 2023-11-29 Final datasheet
1.10 2025-08-28 Updated table values: g, Eoss, L for switching parameters, tyon), tr,

ta(off)> t Eons Eoffs Etot Ispcs Qfrs lirms condition disd/dt for Qp and lgp,
Added values: creepage distance value on p.1, Ism values for limited t,,
Updated graphs: Ips = f(Vps), Ron(Tyj), Ips(Vas), Isp = f(Vsp), E=1(Ty;), E=
f(Re,ext)s E = f(Ip), tsw = f(Rg ext)s Zth(j-c) = f(tp)

Added graphs: Eq, = f(Vps), lm=f(di/dt)

No change to the product, new/added values are based on additional
assessments
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Important notice

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information regarding
the application of the product, Infineon Technologies
hereby disclaims any and all warranties and liabilities
of any kind, including without limitation warranties of
non-infringement of intellectual property rights of any
third party.

In addition, any information given in this document is
subject to customer’s compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer’s products and any use of the product of
Infineon Technologies in customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to such
application.

Warnings

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or
any consequences of the use thereof can reasonably
be expected to result in personal injury.
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