IP120R0O32F2I-Engineering
INNO PD2 Module

INNOEVSIC

1200V, 3.2mQ SiC Module

Features

High Blocking Voltage

High Frequency Operation

Low on-resistance

Neutral Point Clamped Topology (I-Type)
High speed and smooth switching

Base isolation: SisN4

Cu baseplate

Typical applications

UPS

Solar Inverters

Energy Storage Systems
AC/DC Converters
Three-level applications

Circuit diagram

Vs

1200V

RDS(on)

3.2mQ

D12

DC-1 T1 T2 DC-2
17~22 49 50 11~16
Identification
Ip Component Voltage Current Function
TN, T12 MOSFET 1200V 310A Buck Switch
T13, T14 MOSFET 1200V 310A Boost Switch
D11, D12 SBD 1200V 250A Buck Switch
D13, D14 SBD 1200V 250A Boost Switch
Rt Thermistor Thermistor
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IP120R0O32F2I-Engineering
INNO PD2 Module

INNOEVSIC

1 Maximum ratings

1 Maximum ratings
T; = 25°C, unless otherwise specified.
1.1 Buck switch
Table 1 Buck switch
Parameter Symbol Note or test condition Value Unit
Drain-source voltage Vbs 1200 V
Drain current (DC
Ip Ti = Tjmax, Ts = 80°C 310 A
current)
Repetitive peak Drain o
[crRM to limited by ijax 620 A
current
Total power dissipation Ptot Tj = Timax, Ts = 80°C 620
Gate-source voltage Vas, max 22/-10 \%
Gate-source voltage VGsop 18/-5
Maximum junction
ijax 175 OC
temperature
1.2 Buck diode
Table 2 Buck diode
Parameter Symbol Note or test condition Value Unit
Peak repetitive reverse
VRrRM 1200 V
voltage
Forward current (DC
2 TJ = ijax, Ts = 80°C 250 A
current)
Repetitive peak forward o
[FrM tp limited by Tjmax 500 A
current
Total power dissipation Ptot Tj = Timax, Ts = 80°C 568 W
Maximum junction
ijax 175 °C
temperature
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1 Maximum ratings

1.3 Boost switch

Table 3 Boost switch

Parameter Symbol Note or test condition Value Unit
Drain-source voltage Vbs 1200 \
Drain current (DC
Ip Tj = Timax, Ts = 80°C 310 A
current)
Repetitive peak Drain o
lcrM to limited by ijax 620 A
current
Total power dissipation Ptot Tj = Tijmax, Ts = 80°C 620
Gate-source voltage Vas 22/-10 \%
Gate-source voltage VGsop 18/-5
Maximum junction
ijax 175 °C
temperature
1.4 Boost diode
Table 4 Boost diode
Parameter Symbol Note or test condition Value Unit
Peak repetitive reverse
VRrrM 1200 V
voltage
Forward current (DC
2 TJ = ijax, Ts = 80°C 250 A
current)
Repetitive peak forward v
lFRM tp limited by Tjmax 500 A
current
Total power dissipation Ptot Tj = Timax, Ts = 80°C 568 W
Maximum junction
ijax 175 °C
temperature
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INNO PD2 Module

INNOEVSIC

2 Characteristic values

1.5 Module properties
Table 5 Thermal properties
Parameter Symbol Note or test condition Value Unit
Storage temperature Tstg -40..+125 °C
Operation temperature
under switching Tiop -40..+175 °C
condition
Table 6 Isolation properties
Parameter Symbol Note or test condition Value Unit
Isolation voltage Visol DC Test Voltage* tp = 2s 4200 \
Isolation voltage Visol AC Voltage tp, = Tmin 3000 \
Creepage distance >12.7 mm
Clearance >12.7 mm
Comparative Tracking
CTI =200
Index
*100% tested in production.
2 Characteristic values
1) Value at chip level.
2) Only valid with pre-applied thermal interface material.
2.1 Buck switch
Table 7 Static
. Value .
Parameter Symbol Note or test condition : Unit
Min. Typ. | Max.
Gate-source threshold Vbs = Vas,
Vas(th) T; = 25°C 3.2 V
voltage Io = 0.08A
Drain-source on- Vbs = 15V,
_ Ros(on) T; = 25°C 4.8 mQ
resistance Io = 300A
Tj = 25°C 3.2(ch1p)
Drain-source on- Vps = 18V, T; = 25°C 3.9
_ Rbs(on) mQ
resistance lo = 300A Tj=125°C 4.6
T;=175°C 6.4
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INNO PD2 Module

INNOEVSIC

2 Characteristic values

Value
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
Drain-source cut-off Ves = 0V,
Ipss T; = 25°C 32 uA
current Vps = 1200V
Gate-source leakage Ves = 22V,
less T; = 25°C 400 nA
current Vps = OV
Internal gate resistance Rq 15 Q
Input capacitance Ciss 20.7
f = 1Mhz,
Output capacitance Coss 0.92
Ves = 0V, T; = 25°C nF
Reverse transfer
) Crss Vps = 25V 0.069
capacitance
Voo = 800V,
Gate charge Qg Ves =18V, T; = 25°C 0.885 uC
Io = 300A
Table 8 Thermal
. Value .
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
Thermal resistance,
] . Rthuc per MOSFET 0.153 | K/W
junction to case
Table 9 Dynamic
. Value .
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
Tj=25°C 59
Turn-on delay time tacon) T; =125°C 60 ns
Tj=175°C 59
Rgon =1.1Q0,
son Tj = 25°C 36
F\)goff :20,
Rise time tr T; =125°C 32 ns
Ves = -5/18V,
Tj=175°C 32
Vps = 650V,
Tj=25°C 14
Io = 300A
Turn-off delay time Tacoff) T; =125°C 140 ns
Tj=175°C 148
Fall time t T; = 25°C 43 ns
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2 Characteristic values

Value
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
T;j =125°C 65
Tj=175°C 64
Tj = 25°C 412
Turn-on ener er
oy (p Eon Tj=125°C 2.54 mJ
pulse)
Tj =175°C 2.29
T;j = 25°C 6.42
Turn-off ener er
9y (p Eof T;j =125°C 8.37 mJ
pulse)
Tj=175°C 8.68
2.2 Buck switch Body Diode
Table 10  Static
. Value .
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
T; = 25°C 444
Ves = -5V,
Forward voltage Vsp T; =125°C 4.06 V
Io = 300A
T;=175°C 3.92
DC body diode forward Ts=80°C,
Isp T; =175°C 175 A
current Ves = -5V
2.3 Buck diode
Table 11  Static
. Value .
Parameter Symbol Note or test condition : Unit
Min. Typ. | Max.
T; = 25°C 1.70
Ves = -5V,
Forward voltage VF T; =125°C 2.17 V
Io = 300A
T; =175°C 2.59
Reverse leakage current IR Vr= 1200V T; = 25°C 960 HA
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INNO PD2 Module

INNOEVSIC

2 Characteristic values

Table12 Thermal
. Value .
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
Thermal resistance,
) . Rtnsc 0.167 | K/W
junction to case
Table 13 Dynamic
. Value .
Parameter Symbol Note or test condition : Unit
Min. Typ. | Max.
T; = 25°C 60
Peak recovery current Irm T; = 125°C 64 A
T; =175°C 64
T; = 25°C 20
. F\)gon :1.1Q,
Reverse recovery time ter T; =125°C 19 ns
Raoft =2Q),
T;=175°C 19
Ves = -5/18V,
T; = 25°C 0.89
Vps = 350V,
Recovered charge Qrr T; =125°C 0.86 uC
Io = 252A
T; =175°C 0.94
T; = 25°C 0.46
Reverse recovered
Erec Tj =125°C 0.61 mJ
energy
T;=175°C 0.69
2.4 Boost switch (T13/T14)
Table 14  Static
. Value .
Parameter Symbol Note or test condition : Unit
Min. Typ. | Max.
Gate-source threshold Vbs = Vs,
Vesth) T; = 25°C 3.2 Vv
voltage Io = 0.08A
Drain-source on- Vas =15V,
_ Ros(on) T; = 25°C 3.8 mQ
resistance Io = 300A
Tj = 250C 3.2(chip)
Drain-source on- Vas =18V,
_ Ros(on) T; = 25°C 3.9 mQ
resistance Io = 300A
T; =125°C 4.6
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2 Characteristic values

Value
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
T;=175°C 6.4
Drain-source cut-off Ves = 0V,
Ipss T; = 25°C 32 A
current Vbs = 1200V
Gate-source leakage Ves =22V,
less T; = 25°C 400 nA
current Vps = OV
Internal gate resistance Rg 1.5 Q
Input capacitance Ciss 20.7 nk
f = IMhz,
Output capacitance Coss 0.92 nF
Ves = 0V, T; = 25°C
Reverse transfer
. Cres Vps = 25V 0.069 nk
capacitance
Vpp = 800V
Gate charge Qq Vas = 18V, T; = 25°C 0.885 uC
Io = 300A
Table 15 Thermal
. Value .
Parameter Symbol Note or test condition : Unit
Min. Typ. | Max.
Thermal resistance,
) _ Rthuc 0.153 | K/W
junction to case
Table 16 Dynamic
. Value .
Parameter Symbol Note or test condition : Unit
Min. Typ. | Max.
Tj = 25°C 73
Turn-on delay time tacon) T; =125°C 65 ns
Rgon =1.1Q), T;=175°C 64
Rgoft =2Q, Tj=25°C 35
Rise time tr Ves = -5/18V, T;=125°C 32 ns
Vpos = 650V, Tj=175°C 31
lo = 300A T; = 25°C 124
Turn-off delay time tacoff) T; =125°C 143 ns
Tj =175°C 158
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2 Characteristic values

Value
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
T;j = 25°C 40
Fall time t T; =125°C 43 ns
Tj =175°C 42
Tj = 25°C 2.38
Turn-on ener er
9y (p Eon T; =125°C 1.97 mJ
pulse)
Tj =175°C 1.64
T;j = 25°C 8.07
Turn-off energy (per
Y Eot T; =125°C 8.51 mJ
pulse)
T;j =175°C 8.67
2.5 Boost switch Body Diode
Table 17  Static
. Value .
Parameter Symbol Note or test condition : Unit
Min. Typ. | Max.
Tj=25°C 4.44
Ves = -5V,
Forward voltage Vsp T; =125°C 4.06 \%
Io = 300A
T;j=175°C 3.92
DC body diode forward Ts =80°C,
Isp T;j =175°C 175 A
current Ves = -5V
2.6 Boost diode (D13/D14)
Table 18  Static
. Value .
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
Tj = 25°C 1.70
Forward voltage VF Io = 300A T; =125°C 2.17 V
Tj =175°C 2.59
Reverse leakage current IR Vr= 1200V T;j = 25°C 960 HA
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INNO PD2 Module

INNOEVSIC

2 Characteristic values

Table19 Thermal
. Value .
Parameter Symbol Note or test condition - Unit
Min. Typ. | Max.
Thermal resistance,
) . Rtnsc 0.167 | K/W
junction to case
Table20 Dynamic
. Value .
Parameter Symbol Note or test condition : Unit
Min. Typ. | Max.
T; = 25°C 65
Peak recovery current Irm T; = 125°C 78 A
T; =175°C 94
T;j = 25°C 70
. F\)gon :1.1Q,
Reverse recovery time ter T; =125°C 70 ns
Rooft =202,
T; =175°C 72
Ves = -5/18V,
T;j = 25°C 0.86
Vbs = 650V,
Recovered charge Qrr T; =125°C 1.39 uC
Io = 300A
T; =175°C 1.53
Tj = 25°C 0.38
Reverse recovered
Erec Tj =125°C 0.71 mJ
energy
T; =175°C 0.78
2.7 Thermistor
Table 21 Static
. Value .
Parameter Symbol Note or test condition : Unit
Min. Typ. | Max.
Rated resistance R Tj = 25°C 5 kQ
Deviation of R100 Arr Rioo = 486Q) Tj = 100°C -3 3 %
Power dissipation P T;j = 25°C 60 mw
B-value B(25/50) Tol. +1% 3375 K
B-value B(25/1oo) Tol. +1% 3433 K
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INNO PD2 Module

INNOEVSIC

3 Characteristic diagrams

3 Characteristic diagrams

3.1

Buck switch characteristics (T11/T12)

Typical output characteristics (MOSFET)
Io = f(Vbs),

Typical output characteristics (MOSFET)
Io = f(Vbs),

Ves = 18V Ves = 15V
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Drain source on-resistance (typical), MOSFET
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INNO PD2 Module
3 Characteristic diagrams

Transfer characteristic (typical), MOSFET
Io = f(Vas),
Vps = 20V

Drain source on-resistance (typical), MOSFET
Rosn = f(Ty),
Io = 300A, Ves = 18V
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MOSFET VGs = f(QG),
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IP120R0O32F2I-Engineering
Switching losses (typical), MOSFET

INNO PD2 Module

3 Characteristic diagrams
Capacity characteristic (typical), MOSFET
C = f(Vbs), E = f(Ip),
Vgs = OV, f = 100kHz, Ty; = 25°C Vob = 650V,Reon = 1.1Q, Reort = 2QQ, Ves = -5/18V
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INNO PD2 Module

INNOEVSIC

3 Characteristic diagrams

3.2 Buck diode characteristics

Forward voltage of body diode (typical),
MOSFET

Vos = f(Ty)

Transient thermal impedance, MOSFET
Zin = f(1)
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Forward characteristic diode (typical), SBD
Ir = f(Ve),

Transient thermal impedance, MOSFET, T11/
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INNO PD2 Module

INNOEVSIC

3 Characteristic diagrams

3.3

Boost switch characteristics (T13/T14)

Typical output characteristics (MOSFET)
Io = f(Vbs),

Typical output characteristics (MOSFET)
Io = f(Vps),

Ves =18V Ves = 15V
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Output characteristic field (typical), MOSFET
Io = f(Vbs),

Drain source on-resistance (typical), MOSFET
Roson = f(Ip),
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INNO PD2 Module

INNOEVSIC

3 Characteristic diagrams

Drain source on-resistance (typical), MOSFET

Transfer characteristic (typical), MOSFET

Rosn = f(Ty), Io = f(Vas),
Io = 300A, Ves =18V Vps = 20V
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Gate-source threshold voltage (typical),
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Gate charge characteristic (typical), MOSFET
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IP120R0O32F2I-Engineering
INNO PD2 Module

INNOEVSIC

3 Characteristic diagrams

Capacity characteristic (typical), MOSFET
C = f(Vbs),
Vgs = OV, f = 100kHz, Ty; = 25°C

Switching losses (typical), MOSFET
E = f(Ip),
Vop = 650V, Reon = 1.1Q), Reott = 2Q), Ves = -5/18V
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3 Characteristic diagrams

Forward voltage of body diode (typical),
MOSFET

Transient thermal impedance, MOSFET
Zin= f(1)

Vs = f(Ty)
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3 Characteristic diagrams

3.4 Boost diode characteristics

Forward characteristic diode (typical), SBD
Ir = f(Ve),

Transient thermal impedance, MOSFET
Zin= (1)

ij = 25°C
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NTC-Thermistor-temperature characteristic
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4 Package outlines

4 Package outlines
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Tolerance of pinpositions:+0.5mm at the end of pins
Dimension of coordinate axis is only offset without tolerance
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Pin table [mm]
Pin X Y Function 28 5 0 DC+1
1 70 6 DC+2 29 2,5 3 DC+1
2 70 3 DC+2 30 2,5 0 DC+1
3 70 1] DC+2 31 0 3 DC+1
4 67,5 DC+ 32 1] 0 DC+1
5 67,5 DC+ 33 32,25 23,55 12
6 65 DC+ 34 29,25 23,55 12
7 57,75 GND: 35 19,95 23,95 14
8 55,25 GND2 36 16,95 25,55 14
9 52,75 GND2 37 2 36 h1
10 50,25 0 GND2 38 4,5 36 Ph1l
11 43 3 DC-2 39 7 36 Ph1
12 43 0 DC-2 40 9,5 36 Ph1
13 40,5 3 DC-2 41 12 36 Phl
14 40,5 ] DC-2 42 14,5 36 Ph1
15 38 3 DC-2 43 38 36 Ph2
16 38 1] DC-2 44 40,5 36 Ph2
17 32 3 DC-1 45 43 36 Ph2
18 32 1] DC-1 46 45,5 36 Ph2
19 29,5 3 DC-1 47 48 36 Ph2
20 29,5 1] DC-1 48 50,5 36 Ph2
21 27 DC-1 49 64,2 36,6 Therm1
22 27 DC-1 0 70,6 36,55 Therm2
2 19,75 GND1 45,7 24,05 13
24 17,25 GND1 48,7 24,05 13
2 14,75 GND1 59,2 22 11
26 12,25 GND1 4 62,2 22 11
27 5 3 DC+1
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IMPORTANT NOTICE

This product datasheet and relevant data are for reference only by technically trained professionals. Customers and
their technical departments shall independently evaluate product applicability and data completeness, and bear all
responsibilities for product selection and application. Product components may contain hazardous substances due to
design and manufacturing requirements. Please consult our sales staff or local Chongging Innoevsic Technology offices
for detailed information. All contents of this datasheet shall not constitute any express or implied warranty of product
performance or operating conditions. Chongqging Innoevsic Technology reserves the right to revise the datasheet
without prior notice. All intellectual property rights of this datasheet belong to Chongqing Innoevsic Technology. Any
unauthorized copying, reprinting, exhibition or commercial use is prohibited, and all infringements will be held legally
liable. This document is subject to irregular updates. The latest official version shall prevail and supersede all previous
versions. Customers shall proactively check updates and bear all risks arising from failure to update in a timely manner.
WARNINGS

Without explicit written approval signed by authorized representatives of Chongqging Innoevsic Technology, products
are prohibited from being used in high-risk scenarios where product malfunction or operational side effects may cause
personal bodily injury. Any unauthorized high-risk application shall be at the customer’s sole risk and assume all

corresponding legal liabilities and losses.

Please let us know if you have any questions or require clarification regarding any aspect of this document.

E-mail: Marketing@innoevsic.com

Website: www.innoevsic.com
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