AIMCE120R010M2P1A
ENDOPACK™ Cell 1200V CoolSiC™

Final datasheet
ENDOPACK™ Cell 1200V CoolSiC™ Gen2p Automotive MOSFET

Features

Vpss = 1200V at T, =-40...200°C

Ippc =147 Aat T =100°C

Ros(on) =10.3mQ at Vs =18V, T,;=25°C

New performance-optimized chip technology (Gen2p) with improved Rpso,* A FOM

Supports scalable system designs by enabling the integration of multiple products in a single
PCB

Provides maximum design flexibility and enables up to 3x faster design cycles through a
standardized PCB design process and proven PCB manufacturing infrastructure

Enables ultra-low loop inductance for faster and cleaner switching

Overload operation up to T,;=200°C for 100 h

Best-in-class switching energy for lower switching losses

A combination of low C,/Ciss ratio and high Vg ) to avoid parasitic turn-on
XT die attach technology for best-in-class thermal performance

MSL3 up to 260°C peak reflow

100% short-circuit and avalanche tested

Potential applications

Traction inverter
Exciter circuits

Product validation

Quialified for automotive applications. Product Validation according to AEC-Q101

infineon

@ Halogen-free
e Green
Lead-free
a RoHS

=N\
Kecd
Qualified

Description
1-Gate
2 - Source
3-Drain

Drain

Lead-frame (3)

Gate
Front-side (1)

Source

Front-side (2)
Type Package Marking
AIMCE120R010M2P1A MG-LH2LA-3-4 Not applicable
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1 Package

1 Package

Table 1 Characteristic values

Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.

Storage temperature Tstg Original packing, <90%RH, for <36 months 5 40 °C

MOSFET/body diode Rin(j-c) |from junction to ENDOPACK™ Cell backside 0.133 | 0.173 | K/W

thermal resistance,

junction-case? 2

1) case refers to the backside of ENDOPACK Cell
2) Not subject to production test - verified by design/characterization.

2 MOSFET
Table 2 Maximum rated values
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage” Vpss | Tyj=-40...200 °C 1200 Vv
Continuous DC drain Iboc | Vgs=18V T.=25°C 208 A
current for Rpj.cmax) o
. ITNax)? T.=100°C 147
limited by Tyj(max? ¢
Peak drain current, t, Iom Vgs =18V 441 A
limited by ij(max)z)
Gate-source voltage, max. Vs tp<0.5ps,0<0.01 -15/23 v
transient voltage
Gate-source voltage, max. Vs -10/23 v
static voltage
Avalanche energy, single Ens Ip=T0A, Vpp=50V,L =100 pH 245 mJ
pulse
Short-circuit withstand tsc Vpp =850V, Vps peak < 1200V, Vgs(on) = 18V, 1.5 Ks
time® Tyjstart) = 25 °C, Ro(on) = 22 Q, Rg(ofy = 7 Q,
Ls=25nH
Short circuit energy? Egc Vpp =850V, Vps peak < 1200V, Vgs(on) = 18V, 1.2 J
ij(start) =25°C, Rg(on) =22 Q, Re(off) =7 Q,
Ls=25nH
Power dissipation, limited Piot T.=25°C 867 W
oo 2)
by Tyj(max) T.=100°C 433

1) Tested at T,; = 25°C, verified by design/characterization over full temperature range.
2) Not subject to production test - verified by design/characterization.
3) Allowed number of short-circuits (type 1) < 100 pulses, time between pulses>1s.
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2 MOSFET
Table 3 Recommended values
Parameter Symbol |Note or test condition Values Unit
Recommended turn-on Vés(on) 18 v
gate voltage
Recommended turn-off Vis(off) -5 Y
gate voltage
Table 4 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.

Drain-source on-state Rps(on) |Ip=100A T,j=25°C, 10.3 13,5 | mQ
resistance VGs(on) =18V

T,;=100 °C, 14.6

VGS(on) =18V

T;=175 °C, 20.6 26.9

VGS(on) =18V

T,;=200°C, 23.6

VGs(on) =18V
Gate-source threshold Vesithy | /o =18.9 mA, Vps =Ves T,;=25°C 3.3 4.1 4.7 v

1)
voltage (tested after 10 ms pulse T,=175°C 24 33 38
atVgs =20 V)

T,;=200°C 3.2
Zero gate-voltage drain Ibss Vps=1200V, Vgs=0V T,j=25°C 2 90 MA
current T, =175 oC 10

T,;=200°C 17
Gate leakage current Igss Vps=0V Vgs=-10V -100 nA

VGS =23V 100
Forward transconductance Js Ip=100A, Vps=20V 70 S
Internal gate resistance Reint |f=1MHz, Vac=25mV 1.8 Q
Input capacitance Ciss Vps =800V, Vgs=0V, f=100 kHz, Voc =25 mV 5465 pF
Output capacitance Coss Vps =800V, Vgs =0V, f=100 kHz, Voc =25 mV 204 pF
Reverse transfer Crss Vps =800V, Vgs =0V, f=100 kHz, Voc =25 mV 17 pF
capacitance
Coss Stored energy? Eoss | Vps=800V, Vgs=0V, f=100 kHz, Voc =25 mV 86 pJ
Output charge? Qoss | Calculated based on Cyss = f(Vpp) 345 nC
Effective output Coer) |Vps=0...800V,Vgs=0V, 269 pF
capacitance, energy Calculated based on Ey
related?
Effective output Cotry  |Vps=0...800V, Vgs=0V, 431 pF
capacitance, time related? Calculated based on Qs
(table continues...)
Datasheet 4 Revision 1.00
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2 MOSFET

Table 4

(continued) Characteristic values

infineon

Parameter

Symbol

Note or test condition

Values

Unit

Min.

Typ.

Max.

Total gate charge

Qe

VDD =800V, ID =100A, VGS = -5/18 V, turn-on

pulse

205

nC

Plateau gate charge

Qas(pl)

VDD =800V, ID =100A, VGS = -5/18 V, turn-on

pulse

71

nC

Gate-drain charge

Qcp

Vpop =800V, /p=100A, V55 =-5/18V, turn-on

pulse

35

nC

Turn-on delay time

td(on)

VDD =800 V, /D =100 A,
VGS = -5/18 V,

RGS(on) =10.3 Q,

RGS(Of‘f) =10.3 Q,
Ls=15nH, diode: body
diode atVgs=-5V

ij =25°C

30

ns

T,j=175°C

25

Rise time

Vpp =800V, /p=100A,
VGS = -5/18 V,

RGS(on) =10.3 Q,

RGS(off) =10.3Q,
Ls=15nH, diode: body
diode atVgs=-5V

T,j=25°C

35

ns

T,j=175°C

33

Turn-off delay time

td(off)

Vpp=800V, /p =100 A,
VGS = -5/18 V,

RGS(on) =10.3 Q,

RGS(off) =10.3 Q,
Ls=15nH, diode: body
diode atVgg=-5V

ij =25°C

76

ns

ij =175°C

83

Fall time

ts

VDD =800 V, ID =100 A,
VGS = -5/18 V,

RGS(on) =10.3 Q,

RGS(off) =10.3 Q,
Ls=15nH, diode: body
diode atVgg=-5V

T,j=25°C

22

ns

ij =175°C

23

Turn-on energy

VDD =800 V, ID =100 A,
VGS = -5/18 V,

RGS(on) =10.3 Q,

RGS(Off) =10.3 Q,
Ls=15nH, diode: body
diode atVgs=-5V

T,j=25°C

1859

pJ

TVj =175°C

2500

Turn-off energy

VDD =800 V, ID =100 A,
VGS = '5/18 V,

RGS(on) =10.3 Q,

RGS(Of‘f) =10.3 Q,
Ls=15nH, diode: body
diode atVgs=-5V

TVj =25°C

1312

pJ

T,j=175°C

1421

(table continues...)
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3 Body diode (MOSFET)
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Table 4 (continued) Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Total switching energy Eiot Vpp =800V, /p=100A, T,;=25°C 3171 pd
VGS = -5/18 V o
’ T,;=175°C 3921
RGS(on) =10.3 Q, vl
RGS(Oﬁ) =10.3 Q,
Ls=15nH, diode: body
diode atVgg=-5V
Virtual junction Tyj -40 175 °C
temperature
Virtual junction Tyjover) |Overload, cumulative max 100h 200 °C
temperature
1) Values not specified over lifetime according to AEC-Q101, only for zero hour.
2) Calculation based on Cyg
3) Co(en is a fixed capacitance that gives the same stored energy as Cqs While Vpg is rising from 0 to 800V.
4) Co(tn) is a fixed capacitance that gives the same charging time as Cys while Vpg is rising from 0 to 800V.
Note: 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?) Vpss | Tyj=-40...200 °C 1200 Vv
Continuous reverse drain Ispc Vgs=-5V T.=25°C 170 A
current for Rp(j-cmax) o
smax), T.=100°C 104
limited by Tyj(max? ¢
Peak reverse drain current, Ism Vgs=-5V Vgs=-5V 170 A
. . 2
t,, limited by Tyj(max? Ves=-5V, 189
to<1.5 s,
T,j<175°C
-5sVes=0V, Ty;= 587
175°C;t, < 0.3 ms
for accumulated
conduction time <
5sort,<1msfor
accumulated
conduction time <
2.5s
1) Tested at T; = 25°C, verified by design/characterization over full temperature range.
2) Not subject to production test - verified by design/characterization.
Datasheet 6 Revision 1.00
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3 Body diode (MOSFET)

Table 6 Characteristic values
Parameter Symbol |Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vsp Isp=100A, Vgg=-5V T,j=25°C 3.7 5 6.7 \Y
voltage T,;=100°C 47
T,;=175 °C 3.1 4.5 6.1
T,;=200°C 4.4
MOSFET forward recovery Qs Vpp =800V, T,j=25°C 410 nC
ot avioaps |
MOSFET peak forward e Vpp =800V, T,;=25°C 38 A
recovery current {iﬁsD /1(;)t0 :A;ggz A/E; ;/, T,,=175°C 60
MOSFET forward recovery Es, Vpp =800V, T,j=25°C 55 pJ
e et ~a000As | TS s
Virtual junction Tyj -40 175 °C
temperature
Virtual junction Tyjover) | Overload, cumulative max. 100 h 200 °C
temperature
Datasheet 7 Revision 1.00
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4 Characteristics diagrams

4 Characteristics diagrams
Reverse bias safe operating area (RBSOA) Power dissipation as a function of case temperature
Ip = f(Vps) Prot = f(T¢)
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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 Vasth) = f(Ty;)
Ip = 18.9 mA
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Typical output characteristic, Vg5 as a parameter

Typical output characteristic, Vg5 as a parameter

Ip=f(Vps) Ip=f(Vps)
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4 Characteristics diagrams

Typical on-state resistance as a function of junction Typical gate charge
temperature Vs = f(Qg)
Ros(on) = f(Ty;) lp=100 A, Vps =800V
Ip=100 A
30 20
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Typical capacitance as a function of drain-source Typical C,¢; stored energy
voltage Eoss = f(Vps)
C :f(VDS) f=100 kHZ, VGS: oV
f=100 kHz, Vgs =0V
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4 Characteristics diagrams

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

temperature drain voltage, VGS as a parameter
Vsp =f(Ty;) Isp = f(Vsp)
lsp = 100 A T,;=25°C
5.0 50
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Typical reverse drain current as a function of reverse | Typical switching energy as a function of junction

drain voltage, Vgs as a parameter temperature, test circuit in Fig. F, 2nd device own
lsp = f(Vsp) body diode: Vgs=-5V
T, =175°C E=f(Ty)
VGS = -5/18 V, ID =100 A, RG,ext =10.3 Q, VDD =800V
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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=-5V

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode:Vgg=-5V

E=1(Ip) E=f(Rg ext)
Vs =-5/18V, Ty; =175 °C, Rg ext = 10.3 Q, Vpp =800 V Vs =-5/18V,1p =100 A, T,; =175 °C, Vpp =800 V
10000 10000
8000 8000
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4000 4000
2000 2000
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0 50 100 150 200 0 5 10 15 20 25 30
Iy (A) Rg et (@)

Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Vgg=-5V

Typical short-circuit withstand time

tsc = f(Vas(on))
Voo =850 V, Tyj(start) < 175 °C
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4 Characteristics diagrams

Typical short-circuit withstand time Typ. transient thermal impedance (MOSFET/diode)
tsc =f(Vpp) Zih(j-o)typ = f(tp)
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5 Package outlines

Package outlines
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6 Chip drawing

6 Chip drawing
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7 Testing conditions

7 Testing conditions
Vos Iﬂ/
90%
disp/dt
tfr = ta + tb
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Figure A. Definition of switching times
Figure B. Definition of body diode
switching characteristics
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Figure F. Dynamic test circuit
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Figure E. Thermal equivalent circuit Parasitic capacitor Co
b
Figure 3
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not be responsible for any information with respect to
samples, the application or customer’s specific use of
any Product or for any examples or typical values given
in this document.

If this document is marked as 'Preliminary', 'Target!,
'Draft' or ‘Proposal’, Infineon reserves the right to
change all information given in this document at any
time without notice. Subject to the development and
release of a Product for series supply by Infineon, the
technical specifications of the Product are set forth in
the relevant datasheet provided by Infineon without
such marking.

The data contained in this document is exclusively
intended for technically qualified and skilled customer
representatives. It is the responsibility of the customer
to evaluate the suitability of the Product for the
intended application and the customer’s specific use
and to verify all relevant technical data contained in
this document in the intended application and the
customer’s specific use. The customer is responsible
for properly designing, programming, and testing the
functionality and safety of the intended application, as
well as complying with any legal requirements related
to its use.

Unless otherwise explicitly approved by Infineon,
Products may not be used in any application where a
failure of the Products or any consequences of the use
thereof can reasonably be expected to result in personal
injury.

However, the foregoing shall not prevent the
customer from using any Product in such fields
of use that Infineon has explicitly designed and
sold it for, provided that the overall responsibility
for the application lies with the customer. Infineon
expressly reserves the right to use its content for
commercial text and data mining (TDM) according
to applicable laws, e.g. Section 44b of the German
Copyright Act (UrhG). If the Product includes
security features:

Because no computing device can be absolutely
secure, and despite security measures implemented
in the Product, Infineon does not guarantee that
the Product will be free from intrusion, data theft
or loss, or other breaches (“Security Breaches”), and
Infineon shall have no liability arising out of any
Security Breaches.

If this document includes or references software:
The software is owned by Infineon under the
intellectual property laws and treaties of the United
States, Germany, and other countries worldwide. All
rights reserved. Therefore, you may use the software
only as provided in the software license agreement
accompanying the software.

If no software license agreement applies, Infineon
hereby grants you a personal, non-exclusive, non-
transferable license (without the right to sublicense)
under its intellectual property rights in the software
(a) for software provided in source code form, to
modify and reproduce the software solely for use
with Infineon hardware products, only internally
within your organization, and (b) to distribute the
software in binary code form externally to end users,
solely for use on Infineon hardware products. Any
other use, reproduction, modification, translation,
or compilation of the software is prohibited.

For further information on the Product, technology,
delivery terms and conditions, and prices, please
contact your nearest Infineon office or visit
www.infineon.com.


mailto:erratum@infineon.com
https://www.infineon.com
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