AP120R012DRS
INNO UHP Module

INNOEVSIC

1200V, 1.2mQ SiC MOSFET Module

Features

® Electrical features
— Vbss = 1200V
— lon =900A / Iorm *= T800A
— Standard housing
— Isolated base plate
— High power density
—  Low Rbs(on)
— Low Switching Losses
— Tyop=175°C
® Mechanical features
— 4.2kV DC 1 sec Insulation
— High Creepage and Clearance Distances
— Compact design
— Direct Cooled PinFin Base Plate
— High Performance SisN4 Ceramic
— Guiding elements for PCB and cooler assembly
— Integrated NTC temperature sensor
— RoHS compliant

Typical applications

® Automotive Applications

® Hybrid Electrical Vehicles (H)EV
® Motor Drives

® Commercial Agriculture Vehicles
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1 Package
1 Package
Table 1 Insulation coordination
Parameter Symbol Note or test condition Value Unit
Isolation Test Voltage VisoL Vbe, T =1sec 4.2 kv
Material of Module Cu
Baseplate
Internal Isolation Basic insulation (class 1, IEC Si.N
61140) N
Creepage Distance dcreep Terminal to heatsink 9 mm
Creepage Distance dcreep Terminal to terminal 9 mm
Clearance dclear Terminal to heatsink 4.5 mm
Clearance dclear Terminal to terminal 4.5 mm
Comparative Trackin
P g cTl >200
Index
Table 2 Characteristic values
. Value .
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
Stray Inductance Module Ls 7.9 nH
Module Lead Resistance,
) . Rop+ss Tc = 25°C, per Switch 0.9 mQ
terminals - chip
Storage Temperature Tstg -40 125 °C
Mounting
Mounting Torque for according to
g Tora M OrANgto M4, screw | 1.8 22 | Nm
Module Mounting valid application
note
Mounting
Terminal Connection according to
M . . M5, Screw 1.8 2.2 Nm
Torque valid application
note
Weight G 808 g
2 MOSFET, T1/T2
Table 3 Maximum rated values
Parameter Symbol Note or test condition Value Unit
Drain-source Voltage Vbss Ty =25°C 1200 \"
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2 MOSFET, T1/T2
Parameter Symbol Note or test condition Value Unit
Implemented Drain Current rating based on chip
Ion L . 900 A
Current rating times number of chips
Continuous DC Drain Ty = 175°C,
I Tf=60°C 660 A
Current Poe Ves = 18V }
Repetitive Peak Drain Verified by design, tp limited
IoRM 1800 A
Current by Tvjmax
Gate- Volt Max.
a g source Voltage, Max Ves 10/22 y
Static Voltage
Table 4 Recommended values
Parameter Symbol Note or test condition Value Unit
On-state Gate Voltage VGs(on) 18 \Y
Off-state Gate Voltage Ve6s(off) -3 \"
Table 5 Characteristic values
. Value \
Parameter Symbol Note or test condition - Unit
Min. Typ. Max.
Vgs = 15V,
1.49
T, = 25°C
Vgs = 18V,
Drai TGS 25°C 1.27
rain-source j =
_ Rbs(on) Ib = 900A d mQ
On-resistance Vgs = 18V, 216
T, =125°C ’
Vgs = 18V,
2.92
T,=175°C
Ip = 264mA, Vps = Vs,
Gate Threshold Voltage Vas(th) T,; = 25°C, (tested after Tms 3.1 Y
pulse at Vgg = +20V)
Total Gate Ch q Vpp = 800V, Vgg = -3/18Y, v c
otal Gate Charge G T, = 257C . ¥
Internal Gate Resistor Raint Ty = 25°C 1.69 Q
f =100kHz,
Input Capacitance Ciss Vps = 800V, T, =25°C 53.9 nF
Vgs = OV
f =100kHz,
Output Capacitance Coss Vps = 800V, T,=25°C 1.94 nF
Vs = OV
Reverse Transfer f=100kHz,
v
Capacitance Crss VDS = 800V, ij = 25°C 0.041 nF
paci Vg = OV
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2 MOSFET, T1/T2
. Value .
Parameter Symbol Note or test condition - Unit
Min. Typ. Max.
Vps = 800V,
Coss Stored Ener E Ty=25°C 1355 J
088 % %% | Ves=-3/18V = H
Drain-source Leakage Vbs = 1200V,
I Tvi=25°C 800 A
Current bss Ves = 0V " H
Gate-source Leakage Vos= 0V,
[ Ves =22V 800 nA
Current 6% Tvj=25°C o8
Io=900A, Ty=25°C 169
Turn—on‘ Delay Time tdon Reon = 3Q, Ty= 125°C 155 ns
(Inductive Load) Voo = 800V,
Ves = -3/18V Ty=175°C 152
Ip=900A, Tvi=25°C 81
Rise Time (Inductive N Rcon = 3Q, Ty=125C 74 ns
Load) Vop = 800V,
Ves = -3/18V Tvj=175°C 69
Io=900A, Tyi=25°C 577
Turn—of.mc Delay Time toft Reoff = 5.1Q, Tu=125°C 651 e
(Inductive Load) Vop = 800V,
Ves=-3/18V Ty=175°C 689
ID = 900A, TV] 25 OC 74
Reoff= 5.1Q
Fall Ti Inductive Load t ' Tvi=125°C 85
all Time (Inductive Load) f Voo = 800V, i= ns
Vs = -3/18V Ty=175°C 89
Io=900A, Tyi=25°C 28.7
Voo = 800V,
Turn-on E L ' Tvyi=125°C 25.2
PltJJEeon nergy -oss per Eon Ves=-3/18V, - mJ
Reon = 30, Ty=175°C 25.4
di/dt=10.5kA/ps
Io=900A, Tvi=25°C 75.5
Voo = 800V,
Turn-off E L ' Tvyi=125°C 79.6
szeo nergy -oss P Eoff Ves=-3/18V, - mJ
Reort =310, | 7= q75°C 81.5
dv/dt =7.9kV/ps
Th | Resist ,
Bl oaIStance, Rwr | per MOSFET 0.0855 K/W
Junction to Cooling Fluid
Temperature Under T 40 175 o
Switching Conditions Hop
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3 Body diode (MOSFET, T1/T2)
Table 6 Maximum rated values
Parameter Symbol Note or test condition Value Unit
DC Body Diode Forward Ty =175°C
I Tr = 60° 4 A
Current s Ves =-3V, 1=60C 340
Table 7 Characteristic values
. Value .
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
I 900A Tyj=25°C 493
Forward Voltage Vso Sp = =P Ty =125°C 4.58 v
Ves = -3V
Tvy=175°C 4.44
Isp = 900A, Tvi=25°C 169
Peak Reverse Recovery dis/dt=16.3kA/ps, | T,;= 125°C 333 A
Current m Vop = 800V, .
Ves = -3V Tyj=175°C 435
Isp = 900A, Ty =25°C 2.4
dis/dt=16.3kA/us, | Tvi = 125°C 8.0
R d Ch rr ! C
ecovere arge Q Voo = 800V, ) [V
Ves = -3V, Tyy=175°C 12.1
Isp = 900A, Ty =25°C 1.81
dis/dt=16.3kA/ps, | T.i = 125°C 6.18
R R E Er :
everse Recovery Energy ec Voo = 800V : mJ
Ves = -3V, Tvy=175°C 9.27
4 NTC-Thermistor
Table 8 Characteristic values
. Value .
Parameter Symbol Note or test condition - Unit
Min. | Typ. | Max.
Rated Resistance R2s Tnte =25°C 5 kQ
Deviation of Rioo AR/R Tnte = 100°C, R1oo = 4930Q -5 5 %
Power Dissipation P2s Tnte =25°C 20 mwW
R2=R B 1/To-
B-value B2s/50 2= Ras explBasiso(1/Tz 3375 K
1/(298,15K))]
R2=R B 1/To-
B-value B2s/80 2= Ras explBasieo(1/T2 3411 K
1/(298,15K))]
R2 = R2s exp[B2s/100(1/T2-
B-value B 3433 K
21901 1/(298,15K))]
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5 Characteristic diagrams

5 Characteristic diagrams

Output characteristic (typical), MOSFET, T1/T2

Output characteristic (typical), MOSFET, T1/T2
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Output characteristic (typical), MOSFET, T1/T2

Output characteristic (typical), MOSFET, T1/T2
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5 Characteristic diagrams
Drain-source on resistance as a function of junction | Transfer characteristic (typical)
temperature (typical) Ip = f(Vas)
Ros(on)= f(Ty) Vps = 20V
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5 Characteristic diagrams

Typical capacitance as a function of drain-source
voltage

C =f(Vbs)

f= 100kHZ, VGS =0V

Switching times (typical)
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5 Characteristic diagrams

Current slope (typical)
di/dt = f(Rg)
Vs =-3/+18V, Ip = 900A, Vps = 800V, T,; = 175°C

Voltage slope (typical)
dv/dt = f(RG)
Vs =-3/+18V, Ip = 900A, Vps = 800V, T\j= 175°C
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5 Characteristic diagrams
Forward characteristic of Diode (typical) Forward characteristic of Diode (typical)
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5 Characteristic diagrams

Switching losses body diode (typical)

INNOEVSIC

Transient thermal impedance as a function of pulse
Erec = f(Rg) width
Ves =-3/+18V, Ib = 900, Vbs = 800V Zin(j-f) = (tp)
10 0.1
. ’///-
. i Erec. Tvj=125°C Pl
"'.. ------- Erec, Tvj=175°C pr o
0.01 e d
A s
= 5 /
£ N g
oy N & vl
0.001 |
2 \ b s _ i 1 2 3 4
e rlk/w] 0.00763 0.0223 0.0404 0.0144
~—— 1 Tls] 0.000312 0.0189 0.1554 0.965
0 oooor LU [T [T COIOE (T [T
0 5 10 15 20 25 30 0.00001 0.0001 0.001 001 0.1 1 10
Rg () Rectangular Pulse Duration (s)
NTC-Thermistor-temperature characteristic
(typical)
R =1(T)
100000
10000
G
~ 1000
o
100
10
0 25 50 75 100 125 150 175
Tare CCD

Copyright © Chongging Innoevsic Technology Co., Ltd.

The information in this document is subject to change without notice.

12

Revision 1.3
June 2026



AP120R012DRS
INNO UHP Module InnoeVSIC

6 Package outlines

6 Package outlines
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Revision history

Document revision

Date of release

Description of changes

1.3 2026-06-23 Change the NTC diagram

1.2 2026-06-11 Update parameters

1.1 2025-12-23 Update the test condition

1.0 2025-10-29 Initial version
IMPORTANT NOTICE:

This Product Datasheet describes the characteristics of Innoevsic product. The data contained in this document is exclusively

intended for technically trained staff. You and your technical departments should be responsible for evaluating the suitability

of product for the intended application and the completeness of the data contained in this document.

Due to technical requirements, components of the product may contain dangerous substances. For information on the types

in question, please contact the sales staff responsible for you.

In no event shall this Product Datasheet and/or any information contained thereof be regard as a guarantee of conditions or

characteristics.

Changes to this Product Datasheet are reserved.

For more information of the product, please contact the sales staff.
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