Q MICROCHIP APT40GLQ120JCU2

Boost chopper Vces = 1200V
High speed Trench + Field Stop IGBT4 Ic =40A @ Tc =80°C

Application
e AC and DC motor control

OK e Switched Mode Power Supplies
F--—-=-- - - = e Power Factor Correction
[ I e  Brake switch
' Rl 7N !
: I C Features
| ,_—l_o e High speed Trench + Field Stop IGBT 4 Technology
|

- Low voltage drop

|
|
G ! | - Low leakage current
| AN : - Low switching losses
I | - RBSOA and SCSOA rated
[
|

e  SiC Schottky Diode (CR1)
- Zero reverse recovery
OE - Zero forward recovery
- Temperature Independent switching behavior
- Positive temperature coefficient on VF

e Very low stray inductance
e High level of integration

Benefits
e Low conduction losses
Stable temperature behavior
Very rugged
Direct mounting to heatsink (isolated package)
Low junction to case thermal resistance
Easy paralleling due to positive Tc of Vcgsat
RoHS Compliant

All ratings @ T;j = 25°C unless otherwise specified

Absolute maximum ratings

Symbol Parameter Max ratings Unit
VcEs Collector - Emitter Breakdown Voltage 1200 \
Ic Continuous Collector Current iz; ;gog 28 A
Iem Pulsed Collector Current Tc=25°C 160
Ve Gate — Emitter Voltage +20 \Y
Pp Power Dissipation Tc=25°C 312 W
RBSOA | Reverse Bias Safe Operating Area T;=150°C 80A @ 1100V

CAUTION: These Devices are sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.
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Electrical Characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
Ices Zero Gate Voltage Collector Current Vee =0V, Vcg = 1200V 25 LA
) ) Vge =15V Tj=25°C 1.7 | 2.05| 24
Vcegay | Collector Emitter saturation Voltage Ie = 40A T,= 150°C 76
Veea | Gate Threshold Voltage Ve = Vcg, Ic = ImA 5.0 5.8 6.5
IGes Gate — Emitter Leakage Current Vge =+20V, Vcg =0V 120 | nA
Dynamic Characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Cics Input Capacitance Vge =0V 2300
Coes | Output Capacitance Vcg =25V 150 pF
Cres Reverse Transfer Capacitance f=1MHz 130
Vee= 15V, Ic=40A
Qo Gate charge Ver= 960V 185 nC
Tion) | Turn-on Delay Time Resistive Switching (25°C) 30
T, Rise Time Vee =+15V 57
- Vius = 600V ns
Tdefn | Turn-off Delay Time Ic= 40A 290
Tr Fall Time Rg=12Q 16
Tion) | Turn-on Delay Time Inductive Switching (150°C) 30
T, Rise Time Vgg =£15V 49
Tawm | Turn-off Delay Time Vius = 600V 366 ns
Ic=40A
Tf Fall Time RG =120 48
o Ve =£15V T;=25°C 1.9
Eon Turn-on Switching Energy Viu = 600V T.= 150°C 295 .
oo Ic=40A T;=25°C 1.2
Eosr Turn-off Switching Energy Ro= 120 T,= 150°C 295
.. Vee <15V ; Vg = 600V
Isc Short Circuit data t,<10us ; T; = 150°C 150 A
Chopper SiC diode ratings and characteristics (CR1)
Symbol Characteristic Test Conditions Min Typ Max Unit
VrrM | Maximum Peak Repetitive Reverse Voltage 1200 \Y
) T;=25°C 64 400
Trm Maximum Reverse Leakage Current Vr=1200V LA
T;=175°C 112 | 2000
Ip DC Forward Current Tc =100°C 20
T;=25°C 1.6 1.8
\% Diode F Volt Ir = 20A '
F iode Forward Voltage F=20 T,= 175°C 23 3 \%
.. Ir=20A, Vr = 600V
Qc Total Capacitive Charge di/dt =1000A/us 80 nC
) f=1MHz, Vg =200V 192
C Total Capacitance pF
f=1MHz, Vg =400V 138
APT40GLQ120JCU2 —Rev 1 March, 2026




@ MICROCHIP APT40GLQ120JCU2

Thermal and package characteristics

Symbol Characteristic Min Typ Max Unit
Rujc | Junction to Case Thermal Resistance Si CI(]})}?c:l;ie 0(;188 oC/W
Riwa | Junction to Ambient (IGBT & Diode) 20
VisoL | RMS Isolation Voltage, any terminal to case t =1 min, 50/60Hz 2500 \

T;,Tstg | Storage Temperature Range -55 150 °C

Torque | Mounting torque (Mounting = 8-32 or 4mm Machine and terminals = 4mm Machine) 1.5 N.m

Wt Package Weight 29.2 g

Package Outline

< o 11 8g463;
< 31.5 (1.240) 5 12.2 (.480
31.7 (1.248) < s | 8.9(350)
<31 7.8(.307) W=4.1(.161) 9.6 (.378)
8.2 (.322) W=4.3 (.169) Hex Nut M4
H=4.8 (.187) (4 places)
A |-(|=4.9 (.193)
p
oy
r=4.0 (.157) @ ¢
2 blaées) %—;&)
o %
y {SHHC
14.9 (587
451 §5 3
30.1 (1.185)
30.3 (1.193)
38.0 (1.496)
38.2 (1.504)
Emitter J \— Gate

Dimensions in Millimeters and (Inches)

Typical IGBT Performance Curve

Operating Frequency vs Collector Current
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E (mJ) lc (A) Ic(A)

Thermal Impedance (°C/W)

Output Characteristics (Vge=15V)

Output Characteristics
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Typical chopper SiC diode Performance Curve

Thermal Impedance (°C/W)
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Microchip Information

Trademarks

The “Microchip” name and logo, the “M" logo, and other names, logos, and brands are registered
and unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or
subsidiaries in the United States and/or other countries (“Microchip Trademarks"”). Information
regarding Microchip Trademarks can be found at https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.

Legal Notice

This publication and the information herein may be used only with Microchip products, including

to design, test, and integrate Microchip products with your application. Use of this information

in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY

OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR

ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,

and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

« Microchip products meet the specifications contained in their particular Microchip Data Sheet.

+ Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

« Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip products are strictly prohibited and may violate the Digital
Millennium Copyright Act.

+ Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.
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