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750V/820A 3-Phase IGBT Power Module

General description

CXT-PLA3BGO07820RA is a 750V/820A 3-
Phase IGBT Power Module based on
Trench Gate Field Stop (TG-FS) technology
made and qualified for the most stringent au-
tomotive applications. The product offers
fast switching, short tail currents and easy
paralleling. It also features a freewheeling
diode with fast and soft reverse recovery.

The innovative heatsink features a dense
and ellipsoid pin fin grid, providing improved
thermal performance and reduced flow re-
sistance, significantly boosting the cooling
capacity of the module. The power module
is AQG-324 automotive qualified and guar-
anteed to operate over the full -40°C to
+175°C (Tj) temperature range.

Applications
e Traction inverters
e Auxiliary inverters

e Automotive, E-Mobility, e-Trucks, Off-
Road Vehicles, Agriculture, e-Boats

Features
o Specified from -40 to +175°C (Tj)
e Max Collector Voltage: 750V
e Implemented Collector Current: 820A
¢ Low Saturation Voltage
o Veesay= 1.15V @ lc=450A, Tj=25°C
o Veesay= 1.25V @ 1c=450A, Tj=175°C
e Low Switching Energy
o Eon=16.8mJ at Tj=25°C
o Eoff=15.7mJ at Tj=25°C
e Gate charge: Qe=1.2uC
e Package: CPAK-HPC

Benefits
e Trench Gate Field Stop technology

o Low Vcegsay with positive temperature
coefficient

o Fast switching and short tail current

¢ Free wheeling diodes with fast and soft
reverse recovery

¢ Direct Liquid Cooled Pin Fin Base Plate

e Embedded NTC temperature sensor
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Absolute Maximum Ratings

IGBT
Parameter Symbol Condition Value Unit
Collector Emitter Voltage Vces Ti=25°C 750 \%
Gate Emitter Voltage VeEs +/-20 \%
Implemented Collector Current len 820 A
DC Collector Current Ic Tr=80°C, Tjmax=175°C 450 A
Repetitive Peak Collector Current | lcm Tp=1ms 1640 A
Power Dissipation per IGBT Pror Tr=25°C, Timax=175°C 1154 W
Junction Temperature Tjmax 175 °C
Diode
Parameter Symbol Condition Value Unit
Repetitive Reverse Voltage VRsMm T;=25°C 750 V
Implemented Forward Current I 100 A
Average Forward Current IF(ave) 450 A
Repetitive Peak Forward Current IFRM Tp=1ms 1640 A
I’t - value 1%t Tj =150°C, t=10ms, Vr=0V 31.25 kA%s
Junction Temperature Tjmax 175 °C
THERMAL RESISTANCE
Parameter Symbol | Condition Min [ Typ | Max | Unit
Junction-to-fluid IGBT: Junction to cooling
thermal resistance RinJE fluid, AV/At = 10 dm3/min, 0.13
Tr =25°C ( Per IGBT)
- - - - °C/W
Junction-to-fluid qude : Junction to coollng
thermal resistance RihJFo fluid, AV/At =10 dlm3/m|n, 0.19
Tr = 25°C ( Per Diode)
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IGBT Electrical characteristics
Unless otherwise stated, T; =25°C.

Parameter Symbol Conditions Min Typ | Max | Unit
Sslt;;em'tter Threshold | ey | Voe =Voe, 1c=9.6mA 46 | 54 |62 |V
Ic =450A, Vee=15V, Ti=25°C 1.15
Ic =450A, Vee=15V, Tj=150°C 1.25
Collector Emitter vV Ic =450A, Vee=15V, T=175°C 1.25 Vv
Saturation Voltage CE(Sa) I"1-=820A, Vee=15V, T=25°C 1.35
Ic =820A, Vee=15V, Ti=150°C 1.55
Ic =820A, Vee=15V, Ti=175°C 1.6
Collector Leakage Vce =750V, Vee=0V, Tj=25°C 1
Current Ices Vce =750V, Vee=0V, T=150°C 5 mA
Vce =750V, Vee=0V, Tj=175°C 4.5 5
Gate Leakage Current lces Vce =0V, Vee=+/-20V, T;i=25°C -400 400 | nA
Integrated Gate Resistor | Rgint 1.4 Q
Gate Charge Qo Vce =400V, 1c=450A, 1.2 uC
Input Capacitance Cees 33.5
Output Capacitance Coes Vee =25V, Vee =0V f = 1 MHz 3.2 nF
Reverse Transfer c 063
Capacitance RES :
Input Capacitance Cees 33.2
Output Capacitance Coes Vee =50V, Ve =0V f = 1 MHz 2.3 nE
Reverse Transfer c 0.46
Capacitance RES :
Turn-on delay time Td(oN) %;?gogo 19&
Rise time T %;ngQC gg
Vce=400V; —v=ry ns
Turn-off delay time TaoFF) | Vee= +/-15V; ?;52590 gig
lc = 450A; —=
. _ ’ [T=25°C 70
Fall time Tt Re=2.7Q; F=125°C 130
Inductive load !
Turn-On Switching E [T=125°C 16.8
Energy o Ti=150°C 21.1 J
Turn-Off Switching E T=125°C 15.7 m
Energy off T=150°C 25
L tpsc<3us , Vee=15V
Short Circuit Current Isc 'IE:=1 SOL:’C,VCC=4OOV 4500 A
Operatin R
Jupnction ?emperature Tiop -40 150 | *C
Anti-Parallel Diode Electrical Characteristics
Unless otherwise stated, T; =25°C.
Parameter Symbol | Condition Min Typ | Max [ Unit
IF=450A; Vee=0V; T;=25°C; 1.27 | 1.53
IF=450A; Vee=0V; T;i=150°C; 1.29
Diode Forward Voltage | Vr :;2282; xg;gg Ezgscc 1:23 Vv
IF=820A; Vee=0V; T;=150°C; 1.64
IF=820A; Vee=0V; T;=175°C; 1.70
Reverse Recovery Time | Tr 230 ns
Peak Reverse Recovery IF=450A,;
IRRM Vr=400V; 460 A
Current dle/dt = -6900A/uS:
Reverse Recovery Charge| Qrr T=150°C: ’ 63.4 uC
Reverse Recovery Energy| Erec ' 20.6 mJ
Operatin R
Jupnction gtjemperature Tior -40 150 | *C
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NTC Characteristics

Unless otherwise stated, Tntc =25°C.

Parameter [Symbol Conditions Min | Typ | Max | Unit
Resistance Roas Tntc=25°C 5 kQ
B Value Basiso | Rnte(T) = Ras exp [B2siso(1/T - 1/(298.15 K))] 3375 K

Module Characteristics

Parameter |Symbol Conditions Min | Typ | Max | Unit
Storage o
Temperature Tst -0 125 | °C
Isolation
Breakdown Visol RMS,f=0Hz,t=1sec 4.2 kV
Voltage
Comparative
Tracking CTI 200
Index
Terminal to heatsink 9 mm
Qreepage dcrep
distance Terminal to terminal 9 mm
Terminal to heatsink 4.5 Mm
Clearance dclear
Terminal to terminal 4.5 mm
. Baseplate to heatsink (M3 recommended) 1.8 22 | Nm
Mounting
Torque PCB to frame 0.65 0.75 | Nm
Weight 775 g
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Typical Performance Characteristics
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Figure 1: Typical Output Characteristics
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Figure 3: Typical Transfer characteristics
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Figure 5: Switching energies
vs Collector Current
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Figure 2: Typical Output Characteristics
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Figure 4: Switching energies vs Re
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Figure 6: Reverse Bias
Safe Operating Area
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Typical Performance Characteristics (cnt’d)
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Figure 7: Diode Forward Characteristics
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Figure 9: Switching Energy vs
Forward Current
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Figure 11: NTC Characteristics
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Figure 8: Switching Energy vs Gate Resis-

tor
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Figure 10: Transient Thermal Impedance
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Package Configuration
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Package Dimensions (in mm)
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Ordering Information

Product Name

Ordering Reference

Package

Marking

CXT-PLA3BG07820RA CXT-PLA3BGO07820RA

CPAK-HPC

CXT-PLA3BGO07820RA

Contact & Ordering

CISSOID S.A.

Headquarters and
contact EMEA:

CISSOID S.A. — Rue Francqui, 11 — 1435 Mont Saint Guibert - Belgium

T:+3210489210
Email : sales@cissoid.com

Sales
Representatives:

Visit our website: http://www.cissoid.com

Disclaimer

Neither CISSOID, nor any of its directors, employees or affiliates make any representations or extend any warranties
of any kind, either express or implied, including but not limited to warranties of merchantability, fitness for a particular
purpose, and the absence of latent or other defects, whether or not discoverable. In no event shall CISSOID, its direc-
tors, employees and affiliates be liable for direct, indirect, special, incidental or consequential damages of any kind
arising out of the use of its circuits and their documentation, even if they have been advised of the possibility of such a
damage. The circuits are provided “as is”. CISSOID has no obligation to provide maintenance, support, updates, or

modifications.
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