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What are the challenges of 
controlling SiC MOSFETS 
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SiC Vs. Si Benefits

Characteristics SiC vs. Si Results Benefits

Breakdown field (MV/cm) 10x higher Lower on-resistance Higher efficiency

Electron sat. velocity (cm/s) 2x higher Faster switching Size reduction

Bandgap energy (ev) 3x higher Higher junction temperature Improved cooling

Thermal conductivity (W/m.K) 3x higher Higher power density Higher current 
capabilities 
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What are the challenges of controlling SiC MOSFETS 
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Conventional Driver + Silicon IGBT or MOSFETS
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Conventional Driver + SiC MOSFETS
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AgileSwitch® Driver + SiC MOSFETS

8



Agenda
• What are the challenges of controlling SiC MOSFETS 
• Why Digital Programable Gate Driver
• Introduce Development Tool
• How to use Development Tool (ICT)
• SiC Product portfolio   

9



Why Customer Choose AgileSwitch® Driver
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Reliable and efficient control of SiC MOSFETs – Noise, short circuits, overheating, overvoltage
• Up to 50% lower switching losses
• Up to 80% lower Vds overshoot
• Robust and fast Short Circuit protection

Patented Augmented Switching™
Technology
ü Configurable Turn-On and Turn Off
ü Independent Short Circuit response
ü Robust Fault Monitoring/Detection
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How Do We Accomplish This?



Moving to the Next Level With Gen 2 Augmented 
Switching™ Technology

Conventional 
Driver

2ASC-12A1HP 
Gate Driver-
Gen 1

2ASC-12A2HP 
Gate Driver-
Gen 2

Fault ConditionNormal Operation

Slow gate transition
Higher  Switching Losses
Need for Active  Miller Clamp

Fast gate transition
Lower  Switching Losses
No Need for Active  Miller Clamp 
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Application Development Kits ASDAK+ & ASDAK
ASDAK+ Includes:
• SP6LI Low-Inductance SiC Power Module  (half 

bridge)
• Gate Driver Core
• Module Adapter Board
• PICkit™ 4 Programming Kit
• Intelligent Configuration Tool (ICT)

ASDAK Kits Available without Power Module, compatible with other module packages

Seamless Total System Solution from
Evaluation through Production
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Application Development Kits ASDAK+

To Host 
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Module Adapter Board Solutions
• Turns Cores into Plug and Play Drivers
• Design files available for download
• Dedicated design and support team
• Custom Adapter Boards development (NRE)

Adapter Board 
P/N For Module Type Typical Module Image

62CA1/4 62 mm, D3, SP6

SP6CA1 SP6LI

EDCA1 Rohm E/G Type

XMCA1 Wolfspeed XM3

XMCA1

SP6CA1

EDCA1
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ICT Version 2.0
Start-up Screen
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ICT Version 2.0
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ICT Version 2.0
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MSCSM120AM042CT6LIAG
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Compile 



Program Gate Driver – MPLAB® X IPE
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microchip



Program Gate Driver – MPLAB® X IPE v5.20
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Power target circuit from PiCkit� 4 checked
Color: Bule à Orange

Loading code from D:\DPM\Gate driver\AgileSwitch\Tool\MSCSM70AM025CT6LIAG\SOFT-00000-V00\SOFT-00000-V00\SOFT-00000-V00\SOFT-00000-
V00.hex...
2021-11-05 14:22:06 +0800 - Hex file loaded successfully.



Program Gate Driver – MPLAB® X IPE v5.20
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Erasing...

The following memory area(s) will be programmed:
program memory: start address = 0x0, end address = 0x83f
program memory: start address = 0x8e0, end address = 0xfff
configuration memory
Programming/Verify complete
2021-11-05 15:23:57 +0800 - Programming complete



Core Settings Optimized For Lowest Vovershoot
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Graphical Editor

Vgs
20V

4.5V 
650 ns

-5V

28

9V
400ns

5V 
200ns

20V

-5V



Cause and Effect – Low Vovershoot
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Core settings Optimized For Lowest Eoff
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Cause and Effect – Low Eoff
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SiC Discretes: 700-1700 V

Microchip Confidential

• www.microchip.com/SiC
• Microchip Treelink Product Navigation 

Voltage RDS(On) (typical) Part Number Package

700 V

90 mΩ
MSC090SMA070D/S Die
MSC090SMA070B TO-247
MSC090SMA070S D3PAK

60 mΩ
MSC060SMA070D/S Die
MSC060SMA070B TO-247
MSC060SMA070B4 TO-247-4L
MSC060SMA070S D3PAK

35 mΩ
MSC035SMA070D/S Die
MSC035SMA070B TO-247
MSC035SMA070B4 TO-247-4L
MSC035SMA070S D3PAK

15 mΩ
MSC015SMA070D/S Die
MSC015SMA070B TO-247
MSC015SMA070B4 TO-247-4L
MSC015SMA070S D3PAK

1200 V

80 mΩ

MSC080SMA120D/S Die
MSC080SMA120B TO-247
MSC080SMA120B4 TO-247-4L
MSC080SMA120S D3PAK
MSC080SMA120J SOT-227

40 mΩ

MSC040SMA120D/S Die
MSC040SMA120B TO-247
MSC040SMA120B4 TO-247-4L
MSC040SMA120S D3PAK
MSC040SMA120J SOT-227

25 mΩ

MSC025SMA120D/S Die
MSC025SMA120B TO-247
MSC025SMA120B4 TO-247-4L
MSC025SMA120S D3PAK
MSC025SMA120J SOT-227

17 mΩ

MSC017SMA120D/S Die
MSC017SMA120B TO-247
MSC017SMA120B4 TO-247-4L
MSC017SMA120S D3PAK
MSC017SMA120J SOT-227

1700 V

750 mΩ
MSC750SMA170D/S Die
MSC750SMA170B TO-247
MSC750SMA170B4 TO-247-4L
MSC750SMA170S D3PAK

35 mΩ
MSC035SMA170D/S Die
MSC035SMA170B TO-247
MSC035SMA170B4 TO-247-4L
MSC035SMA170S D3PAK

SiC Schottky Barrier Diodes (SBDs)

SiC MOSFETs

Voltage IF(avg) VF
Part Number Package Amps Volts

700

10 1.5
MSC010SDA070D/S Die

MSC010SDA070K TO-220

MSC010SDA070B TO-247

30 1.5
MSC030SDA070D/S Die

MSC030SDA070K TO-220

MSC030SDA070B TO-247

MSC030SDA070S D3PAK

50 1.5
MSC050SDA070D/S Die

MSC050SDA070B TO-247

MSC050SDA070S D3PAK

1200

10 1.5
MSC010SDA120D/S Die

MSC010SDA120B TO-247

MSC010SDA120K TO-220

MSC015SDA120D/S Die

15 1.5 MSC015SDA120B TO-247

MSC015SDA120K TO-220

20 1.5
MSC020SDA120D/S Die

MSC020SDA120B TO-247

MSC020SDA120K TO-220

30 1.5
MSC030SDA120D/S Die

MSC030SDA120B TO-247

MSC030SDA120K TO-220

MSC030SDA120S D3PAK

50 1.5
MSC050SDA120D/S Die

MSC050SDA120B TO-247

MSC050SDA120S D3PAK

1700

10 1.5 MSC010SDA170D/S Die

MSC010SDA170B TO-247

30 1.5 MSC030SDA170D/S Die

MSC030SDA170B TO-247

50 1.5 MSC050SDA170D/S Die

MSC050SDA170B TO-247

New: TO-247 4-Lead  -B4

AEC-Q101

AEC-Q101

AEC-Q101
Q4 CY21
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http://www.microchip.com/SiC
https://www.microchip.com/treelinktool/


SiC Power Module Products Overview
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SP1SOT-227
SP6

SP6LISP3F
SP6P D3D1P

SiC diode power modules SiC MOSFET Power modules

The 1700V versions in Q3 CY2021

Don’t find the right module in the standard product portfolio?
We can modify an existing one (or create a full-custom module) for you!

STD Configurations Voltage Current (A)                                                 
Tc=80 C Package

3 phase bridge

700V

50 SP1
Dual Common Cathode 100 to 200 D1P
Full Bridge 50 to 200 SP1, SOT227 & SP6C
Phase leg 100 to 600 D1P & SP6C
3 phase bridge

1200V

50 SP1
Dual Common Cathode 100 to 200 D1P
Full Bridge 50 to 200 SP1, SOT227 & SP6C
Phase leg 100 to 600 D1P & SP6C
3 phase bridge

1700V

50 SP1
Dual Common Cathode 100 to 200 D1P
Full Bridge 50 to 200 SP1, SOT227 & SP6C
Phase leg 100 to 600 D1P & SP6C

Microchip SiC
Die Inside!

STD 
Configurations Voltage RDS(on) 

(mR)
Current (A)                                                 

Tc=80 C Package

3 phase bridge

700V

15 97 SP3F
Boost chopper 15 97 SOT227
Buck chopper 15 97 SOT227
Full bridge 15 97 SP3F
Phase leg 15 to 2.5 97 to 538 SP1, SP3F, D3, SP6C & SP6LI
Triple phase leg 7.5 to 5 186 to 273 SP6P
Vienna phase leg 15 to 7.5 97 SP3F & SP4
3 phase bridge

1200V

25 71 SP3F
Boost chopper 40 to 11 44 to 202 SOT227 & SP3F
Buck chopper 40 to 11 44 to 202 SOT227 & SP3F
Full bridge 40 to 12.5 44 to 138 SP3F
Phase leg 40 to 2.1 44 to 754 SP1, SP3F, D3, SP6C & SP6LI
Triple phase leg 12.5 to 8.33 136 to 200 SP6P
3 phase bridge

1700

35 50 SP3F NEW!
Triple phase leg 17.5 to 11.7 96 to 140 SP6P NEW!
Phase leg 35 to 2.9 50 to 530 SP1, SP3F, D3, SP6C & SP6LI NEW!
Full bridge 35 to 17.5 50 to 97 SP3F NEW!



(Very) Low Inductance SP6LI Modules

• Excellent coupling between VBUS and 0/VBUS bus bars
• Parasitic loop inductance measured at very low 2.9 nH
• Full screw terminals inter-connection for signal and power
• SP6 package Industrial standard 62 mm x 108 mm footprint
• Phase leg configuration
• AlN or Si3N4 substrate with copper or AlSiC baseplate and NTC monitoring
• Module phase legs are easy to parallel and connection to DC bus is achieved 

without parasitic inductance
• Possibility to interconnect 3 modules together in vertical or horizontal position 

SP6LI

PN Voltage Current
Tc=80°C

RDSon Typ
Tj=25°C

RDSon max.
Tj=25°C

SiC parallel 
diode 

ratings

MSCSM70AM025CT6LIAG 700V 538A 2.5 mΩ 3.2 mΩ 300A
MSCSM120AM02CT6LIAG 1200V 754A 2.1 mΩ 2.58 mΩ 300A
MSCSM120AM03CT6LIAG 1200V 641A 2.5 mΩ 3.1 mΩ 250A
MSCSM120AM042CT6LIAG 1200V 394A 4.2 mΩ 5.2 mΩ 180A
MSCSM170AM029CT6LIAG 1700V 530A 2.9 mΩ 3.75 mΩ 300A NEW!
MSCSM170AM058CT6LIAG 1700V 277A 5.8 mΩ 7.5 mΩ 180A NEW!

36

Microchip SiC
Die Inside!



Thank You
For more information, please visit: 

www.microchip.com/sic


