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Microchip SiC Started in 2003

2006 2008 2010 2012 2014 2016 2018 2020 2022 20242004

Internal SiC Fab 
in Bend, OR

SiC MOSFETs 
Released

(650V and 1200V)
APT Acquired 
by Microsemi

Microsemi
Acquisition

SiC Modules
Released

3.3 kV SiC
MOSFETs and SBDs 

Released

Process Transfer &
Expansion to Fab 5

First SiC Device
Shipped (Q4/2003)

SiC Process 
and Technology 

Transfer for 
SIT/JFET

Dual SiC Fabs
(Internal & 
External) 

AEC Release
SiC SBDs

SiC MOSFETs
Expanded Range 

(700-1700V)

AgileSwitch® 
Acquisition

SiC SBDs 
Expanded Range
(700V – 1700V)

PowerSicel 
Acquired by 

Advanced Power 
Technology (APT)

$880 Million
Fab 5 Investment Announced

$162 Million
CHIPs Act (prelim)

Announced

AEC Release
SiC MOSFETs
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Microchip in the SiC Power Market

Consumer EV
Microchip major supplier to OEM/Tier 1

Mil/Aero
Leading supplier to Military and Aerospace

EV Charging Infrastructure
Complete SiC Solutions to Streamline Adoption

Power Supplies and UPS
Diverse SiC product portfolio to satisfy 

mainstream and niche power supply market

Commercial EV and Traction
Delivering intelligent SiC to extend range
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Source: Omdia – 2022 Mid Case Estimate
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Microchip in the SiC Power Market (non-EV)

Consumer EV
Microchip major supplier to OEM/Tier 1

Mil/Aero
Leading supplier to Military and Aerospace

EV Charging Infrastructure
Complete SiC Solutions to Streamline Adoption

Power Supplies and UPS
Diverse SiC product portfolio to satisfy 

mainstream and niche power supply market
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Source: Omdia – 2022 Mid Case Estimate

Commercial EV and Traction
Delivering intelligent SiC to extend range
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Products Packages Portfolio

Bare Die
• 700V – 3.3 kV, 15 – 750 mΩ SiC MOSFETs

• 700V – 3.3 kV, 10 – 90A SiC Schottky Barrier Diodes (SBDs)

Discretes
• 700V – 3.3 kV, 15 – 750 mΩ SiC MOSFETs

• 700V – 3.3 kV, 10 – 100A SiC Schottky Barrier Diodes

Modules

• 700V – 1700V, 1.5 – 40 mΩ SiC MOSFETs
• 700V – 1700V, 50 – 600A SiC Schottky Barrier Diodes
• 650V – 1200V, 25 – 100A Hybrid (Si IGBT + SiC SBD)
• Custom Power Modules

Gate Drivers
• 1200V – 3.3 kV Plug-and-Play Gate Drivers

• Augmented Switching  Technology

• Isolated 5A Gate Driver

mSiC  Product Portfolio | 700V, 1200V, 1700V, 3.3 kV

5
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Microchip SiC Portal 

6

Includes
• SiC Bare Die
• SiC Discretes
• SiC Modules
• SiC Gate Drivers
• Featured Videos
• SiC Design Resources

─ Reference Designs and Application Notes
─ Models and Simulation Tools
─ Product Selection Tools

• Support Options

www.microchip.com/SiC
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• STANDARD MODULES

• MODIFIED STANDARD 
MODULES

• CUSTOM MODULES

mSiC  Products |Power Module Product Lines
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mSiC  Modules (MOSFET) | 700V – 1700V
Broad range of configurations mSiC  Modules

Products Page

8

3 Level Inverter 3 Phase Bridge Asymmetrical Bridge Boost Chopper Buck Chopper

Dual Common Source Dual Dual Common Source Full Bridge Phase Leg T-type

Triple Phase Leg Triple Vienna Rectifier Vienna Phase Leg Vienna Rectifier

https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/sic-modules#Products


Back to Content

24 October 2024 Microchip Technology Inc. and its subsidiaries©

mSiC  Modules (Hybrid) | 650V – 1200V
Broad range of configurations mSiC  Modules

Products Page

9

3 Phase Bridge + Brake, Soft Start and Solenoid Power

3 Phase Bridge Asymmetrical Bridge Dual Common Source

Dual Dual Common Source Full Bridge Phase Leg

https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/sic-modules#Products
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Flexibility with mSiC  Module Architectures
Standard, modified and custom modules

Base Plate
Improve the heat transfer to the heatsink
• Cu material for good thermal transfer
• AlSiC for improved reliability

Power Semiconductor Die
IGBT, MOSFET, Diode, SiC
• Soldered to the substrates
• Connected by ultrasonic Al wire bonds

Substrates
Al2O3, AlN, Si3N4
• Provide isolation
• Good heat transfer to the base plate 

Terminals
Screw on or Solder pins
• Power and signal connections 
• Minimum parasitic resistance and inductance

Package
Standard or Custom
• Environmental protection
• Mechanical robustness

Internal Printed Circuit Board
Not available in all modules
• Used to route gate signals tracks to small signal terminals
• Used to mount gate circuit and protection in case of 

intelligent power module

10

High Design Flexibility

Empowering balance with price, performance and reliability
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mSiC  Modules | Lowest Inductance
SP6LI Power Module – Enabling Higher Power Density and Efficiency

• Extremely low stray inductance, < 2.9 nH

• Dedicated to SiC MOSFET technology

• High switching frequency

• High efficiency

• High current

11
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 Low Inductance SP6LI Package vs Discretes
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ID, Drain Current (A)

Operating Frequency vs Drain Current

VBUS=600V
D=50%
RG=0.25Ω
TJ=150°C
TC=75°C

Vbus = 600V 
Id = 600A 
Tj = 150°C

Eon = 8.9 mJ ; Eoff = 5.2 mJ

MSCMC120AM02CT6LINMG – 1200V/2 mΩ full SiC Phase Leg with AlSiC base plate and Si3N4 substrates

SP6LI = High current @ high switching frequency

Hard Switching capabilities
540A @ Fsw = 50 kHz
400A @ Fsw = 100 kHz
230A @ Fsw = 200 kHz

24 October 2024 Microchip Technology Inc. and its subsidiaries©
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Ruggedness | RDS(on) vs. Junction Temperature

14

Microchip with higher stability over temperature

Lower change in RDS(on) curve means
higher stability over temperature
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Si vs SiC Material Properties
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Si vs GaN vs SiC Material Properties
Electric

Breakdown Field
(MV/cm)

Energy Gap
(eV)

Thermal
Conductivity

(W/cm-K)

Saturated
Electron Velocity

(× 107 cm/s)

Electron Mobility
(× 103 cm2/V-s)
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Drift Layer Thickness Comparison

𝑊𝑊𝑁𝑁 =
3
2

𝑉𝑉𝐵𝐵
𝐸𝐸𝐶𝐶

Device Thickness

𝑊𝑊𝑁𝑁 ∝
1
𝐸𝐸𝐶𝐶
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SiC MOSFET Planar (Gate) Drift Resistance

𝑅𝑅𝑂𝑂𝑂𝑂,𝑆𝑆𝑆𝑆 =
3
2

3 𝑉𝑉𝐵𝐵2

𝜇𝜇𝑁𝑁 𝜀𝜀𝑆𝑆 𝐸𝐸𝐶𝐶3

Drift Layer Resistance

𝑅𝑅𝑂𝑂𝑂𝑂,𝑆𝑆𝑆𝑆 ∝
1
𝐸𝐸𝐶𝐶3
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SiC MOSFET Resistance
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700V SiC MOSFET RDS(on) vs. Temperature

𝑹𝑹𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 ∝
𝟏𝟏
𝑻𝑻

𝑹𝑹𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 ∝ 𝐓𝐓
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1200V SiC MOSFET RDS(on) vs. Temperature
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1700V/3.3 kV SiC MOSFET RDS(on) vs. Temperature
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Si SJ Power MOSFET (99 mΩ, 600V) SiC Power MOSFET (90 mΩ, 700V)

Si vs SiC Device Capacitance Comparison

≈ 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐 𝒑𝒑𝒑𝒑

≈ 𝟕𝟕𝟕𝟕 𝒑𝒑𝒑𝒑
≈ 𝟐𝟐𝟐𝟐 𝒑𝒑𝒑𝒑

≈ 𝟖𝟖𝟖𝟖𝟖𝟖 𝒑𝒑𝒑𝒑

≈ 𝟗𝟗𝟗𝟗 𝒑𝒑𝒑𝒑

≈ 𝟓𝟓 𝒑𝒑𝒑𝒑
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Si SJ Power MOSFET (99 mΩ, 600V) SiC Power MOSFET (90 mΩ, 700V)

Si vs SiC Device Charge Comparison

𝑸𝑸 = �𝑪𝑪 𝒅𝒅𝒅𝒅
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Effect of Source Inductance
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Effect of Source Inductance (SPICE Simulation)
• Simulation shows the effect of source inductance on the gate-to-source voltage

26
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Device Packages with Kelvin Source
• In a 4-lead package, Kelvin source sense pin is wire bonded directly to the die

• Isolates the gate drive return from the inductive effects of the MOSFET source pin and bond wire
• Faster turn-on and turn-off
• Greatest improvement is with turn-on
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TO-247 3L vs 4L Package 
• Advantages of 4-Lead package

• Faster Turn-on and Turn-off Time
• Lower Power Dissipation

• Longer Creepage distance between Drain and Source
• Higher Voltage Operation / Agency Requirements

• Improved PCB layout for both Power and Gate Drive traces

• Disadvantage of 4 Lead Package
• Faster Turn-on and Turn-off

• Higher Bus Voltage Overshoot, Ringing and EMI

28



Back to Content

24 October 2024 Microchip Technology Inc. and its subsidiaries©

Gate Drive Voltages
• 𝑽𝑽𝑮𝑮𝑮𝑮𝑶𝑶𝑶𝑶 typically 18V or 20V, some devices in the market at 15V

• 𝑽𝑽𝑮𝑮𝑮𝑮𝑶𝑶𝑶𝑶𝑶𝑶 typically negative e.g. -3V or -5V, some devices in the market at “0V”

• 𝑽𝑽𝑻𝑻𝑻𝑻 
𝑜𝑜𝑜𝑜 𝑽𝑽𝑷𝑷 

threshold voltage, negative temperature coefficient

29

Driving mSiC  MOSFETs 
(microchip.com)

https://ww1.microchip.com/downloads/aemDocuments/documents/sic/ApplicationNotes/ApplicationNotes/AN4616-Driving-mSiC-MOSFETs.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/sic/ApplicationNotes/ApplicationNotes/AN4616-Driving-mSiC-MOSFETs.pdf
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mSiC  Products | Lower Switching Losses
Source sense pin for faster turn on and lower switching losses

30
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Channel Conduction: 1st & 3rd Quad. Operation

SOURCE

DRAIN

31
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SiC MOSFET Body Diode

32
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Si vs. SiC Body Diode Reverse Recovery

Di
od

e 
Cu

rr
en

t (
A)

Time (100ns/div)

SiC
25°C

Si
25°C

Si
125°C

• Switching is 25A forward, 200 A/uS rate
• SiC device shows no significant 

temperature dependence at 200 A/uS.
• At 1500-2000 A/uS there will be about a 20% increase 

over 25C.

IRR,PK

(A)

trr

(ns)

Qrr

(nC)

Err

(µJ)

Prr

(W)

Si (25°C) 23 175 2188 875 87.5

Si (125°C) 40 270 5400 2160 216

SiC (25°C) 4 60 120 48 4.8

400V bus voltage, 100 kHz switching frequency
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SiC Schottky Barrier Diode (SBD)

• Low forward voltage 

• Low leakage current

• No reverse recovery

34
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SiC SBD SiC Body Diode

SiC SBD and SiC Body Diode Comparison

𝑽𝑽𝑭𝑭 ∝ 𝑻𝑻 𝑽𝑽𝑭𝑭 ∝
𝟏𝟏
𝑻𝑻

35



Back to Content

24 October 2024 Microchip Technology Inc. and its subsidiaries©

SiC Benefits Compared To Si IGBT

36
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SiC Increases Efficiency, Lowers System Cost

37

Si IGBT Si IGBT

350 V Battery 
225 kW 3-Phase Inverter
• 84 IGBT solution replaced with… 
• 48 SiC MOSFET solutions at 700 V

Key Takeaway:  SiC offers better performance and overall lower system cost
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mSiC  Bare Die | 700V – 3.3 kV
Adopt SiC with Ease, Speed and Confidence

Voltage VGS RDS(on) Waffle Pack

3.3 kV 20V-18V

25 mΩ MSC025SMA330D/S

27 mΩ MSC027SMA330D/S

80 mΩ MSC080SMA330D/S

400 mΩ MSC400SMA330D/S

1700V 20V-18V
35 mΩ MSC035SMA170D/S

750 mΩ MSC750SMA170D/S

1200V 20V-18V

17 mΩ MSC017SMA120D/S

25 mΩ MSC025SMA120D/S

40 mΩ MSC040SMA120D/S

80 mΩ MSC080SMA120D/S

180 mΩ MSC180SMA120D/S

360 mΩ MSC360SMA120D/S

700V 20V-18V

15 mΩ MSC015SMA070D/S

35 mΩ MSC035SMA070D/S

60 mΩ MSC060SMA070D/S

90 mΩ MSC090SMA070D/S

Voltage Current Waffle Pack

3.3 kV
90A MSC090SDA330D/S

30A MSC030SDA330D/S

1700V

50A MSC050SDA170D/S

30A MSC030SDA170D/S

10A MSC010SDA170D/S

1200V

50A MSC050SDA120D/S

30A MSC030SDA120D/S

20A MSC020SDA120D/S

15A MSC015SDA120D/S

10A MSC010SDA120D/S

700V

50A MSC050SDA070D/S

30A MSC030SDA070D/S

10A MSC010SDA070D/S

mSiC MOSFETs mSiC Diodes

mSiC  Bare Die
Products Page

38

https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/sic-die#Products
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Voltage VGS RDS(on) D2PAK (TO-263-7) D3PAK (TO-268) PSMT (TOLT) TO-247-3 T0-247-4L TO-247 -4L Notched SOT-227

3.3 kV 20V-18V

25 mΩ

80 mΩ MSC080SMA330B4

400 mΩ MSC400SMA330B4

1700V* 20V-18V
35 mΩ MSC035SMA170B MSC035SMA170B4

750 mΩ MSC750SMA170SA MSC750SMA170S MSC750SMA170B MSC750SMA170B4

1200V 20V-18V

17 mΩ MSC017SMA120S MSC017SMA120B MSC017SMA120B4 MSC017SMA120B4N MSC017SMA120J

25 mΩ MSC025SMA120S MSC025SMA120B MSC025SMA120B4 MSC025SMA120B4N MSC025SMA120J

40 mΩ MSC040SMA120S MSC040SMA120B MSC040SMA120B4 MSC040SMA120B4N MSC040SMA120J

80 mΩ MSC080SMA120SD MSC080SMA120S MSC080SMA120SC MSC080SMA120B MSC080SMA120B4 MSC080SMA120J

180 mΩ MSC180SMA120SD MSC180SMA120S MSC180SMA120SC MSC180SMA120B

360 mΩ MSC360SMA120SD MSC360SMA120S MSC360SMA120SC MSC360SMA120B

700V 20V-18V

15 mΩ MSC015SMA070S MSC015SMA070B MSC015SMA070B4 MSC015SMA070B4N

35 mΩ MSC035SMA070S MSC035SMA070B MSC035SMA070B4 MSC035SMA070B4N

60 mΩ MSC060SMA070SD MSC060SMA070S MSC060SMA070SC MSC060SMA070B MSC060SMA070B4

90 mΩ MSC090SMA070SD MSC090SMA070S MSC090SMA070SC MSC090SMA070B

mSiC  MOSFETs | 700V – 3.3 kV
Adopt SiC with Ease, Speed and Confidence

39

mSiC  MOSFETs
Products Page

Auto and Commercial Parts Available

https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/sic-discretes/mosfets#Products
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Voltage Current TO-220 D3PAK TO-247 TO-247 MAX TO-247 SOT-227

3.3 kV
90A MSC090SDA330B2

30A MSC030SDA330B

1700V

50A MSC050SDA170B

30A MSC030SDA170B MSC2X30SDA170J
MSC2X31SDA170J

10A MSC010SDA170B MSC2X50SDA170J
MSC2X51SDA170J

1200V

100A MSC2X100SDA120
MSC2X101SDA120

50A MSC050SDA120S MSC050SDA120B MSC050SDA120BCT MSC2X50SDA120J
MSC2X51SDA120J

30A MSC030SDA120K MSC030SDA120S MSC030SDA120B MSC030SDA120BCT MSC2X30SDA120J
MSC2X31SDA120J

20A MSC020SDA120K MSC020SDA120S MSC020SDA120B

15A MSC015SDA120K MSC015SDA120B

10A MSC010SDA120K MSC010SDA120B

700V

100A MSC2X100SDA070J
MSC2X101SDA070J

50A MSC050SDA070S MSC050SDA070B MSC050SDA070BCT MSC2X50SDA070J
MSC2X51SDA070J

30A MSC030SDA070K MSC030SDA070S MSC030SDA070B MSC030SDA070BCT MSC2X30SDA070J
MSC2X31SDA070J

10A MSC010SDA070K MSC010SDA070S MSC010SDA070B MSC010SDA070BCT

mSiC  Diodes | 700V – 3.3 kV
Adopt SiC with Ease, Speed and Confidence mSiC  Diodes
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40 Auto and Commercial Parts Available

https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/sic-discretes/schottky-diodes#Products
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Configuration
BL1

(mΩ)
BL2

(mΩ)
BL3

(mΩ)
D3

(mΩ)
SOT-227

(mΩ)
SP1F
(mΩ)

SP3F
(mΩ)

SP4
(mΩ)

SP6C
(mΩ)

SP6LI
(mΩ)

SP6P
(mΩ)

3 Level Inverter 1.5 – 40 3.8 – 11.7

3 Phase Bridge 25 15 – 25

Asymmetrical Bridge 25

Boost Chopper 25 12.5 – 40 11

Buck Chopper 25 12.5 – 40 11

Double Dual Common Source 25 12.5

Dual Common Source 25 12.5 5 – 17.5 1.7 – 5.8

Full Bridge 25 12.5 6.3 – 40 3.8 – 11.7

Phase Leg 25 2.5 – 5.8 12.5 – 40 5 – 11.7 2.7 – 5.8 2.1 – 5.8

T-type 25 – 35 12.5 – 17.5 4.2 - 8.8

Triple Phase Leg 15 – 35 5 – 17.5

Triple Vienna Rectifier 7.5 – 12.5

Vienna Phase Leg 15 7.5

Vienna Rectifier 15 – 25 7.5 – 12.5 3 – 8.3

mSiC  Modules (MOSFET) | 700V – 1700V
Adopt SiC with Ease, Speed and Confidence mSiC  Modules

Products Page
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https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/sic-modules#Products


dsPIC33 for Digital Power Conversion
Performance For More Sophisticated Algorithms
• Adaptive algorithms

• For improved efficiency over widely varying load conditions
• Implement phase shedding, real-time dead-time adjustment, variable switching frequency, variable 

bulk voltage, etc.

• Predictive and non-linear algorithms
• For improved dynamic response to transient conditions

• Higher switching frequencies
• Smaller inductors and capacitors - save cost and space, improve power density

• Performance headroom
• For additional independent control loops or more outputs
• Run-time diagnostics, communications, predictive maintenance

24 October 2024 Microchip Technology Inc. and its subsidiaries©



dsPIC33 C Family Features
• DSC optimized for digital power and motor control applications

• High-speed 12-bit ADCs (285 ns) and High-resolution PWMs (250 ps)
• 40-bit accumulators for unprecedented intermediate precision
• Highly parallel CPU architecture: up to 8 operations per clock (per core)
• Sustainable 100 MMACS performance (per core)

• Single and Dual core versions

• Up to 1 MB Flash Memory

• Packages as small as 4x4 mm (28 leads)

• Up to 144 lead packages

24 October 2024 Microchip Technology Inc. and its subsidiaries©



dsPIC33CH Performance Example
Digital Power 3P3Z Latency

dsPIC33EP’GS
70 MHz

ISR

0.89 μs

ADC Trigger PWM Update

Latency

Compensator Calculations
543 ns

Net ISR: 
43 ns

Overall Latency

dsPIC33CH’MP
100 MHz

ADC
300 ns

ISR

ADC
285 ns

Compensator 
Calculations

280 ns

0.57 μs
Net ISR:

0 ns At 70% of 
Secondary CPU 

sampling 
frequencies of 
~1.8 MHz are 

achievable

At 40% CPU for 
compensator: 

sampling
frequencies of 

500 kHz are 
achievable

24 October 2024 Microchip Technology Inc. and its subsidiaries©
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32-bit dsPIC33A DSCs: Real-Time Control with Precision and Performance 

• 32-bit CPU Running at 200 MHz Speed with DSP Engine
• Single and Double Precision Floating-point Unit (FPU) 
• Up to 128 Kbytes of Program Flash Memory (ECC)
• Up to 16 Kbytes of RAM Memory (ECC and MBIST) 
• Up to 40 MSPS Conversion Rate on 12-bit ADCs
• 100 MHz GBW Opamps and High-Speed Comparators with 5 ns Response Time
• ISO 26262/IEC 61508/IEC 60730 Functional Safety Readiness
• 28-64 pin packages
• Automotive Q100 Qualification

The dsPIC33A features a 32-bit CPU running at 200 MHz, equipped 
with double precision FPU and DSP capabilities for efficient numerical 
processing, ideal for real-time control tasks. Its architecture ensures 
high performance, while a robust development toolset facilitates 
faster product development.

Motor control, digital power conversion, and 
advanced sensing for automotive, industrial 
automation, and sustainability solutions 

Digital Signal Controllers (DSCs) dsPIC33A Family Datasheet

24 October 2024 Microchip Technology Inc. and its subsidiaries©

https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/dspic-dscs
https://ww1.microchip.com/downloads/aemDocuments/documents/MCU16/ProductDocuments/DataSheets/dsPIC33AK128MC106-Family-Data-Sheet-DS70005539.pdf


PowerSmart  Development Suite
The Fast Way to a Working Power Supply

• Create MPLAB X project
• Select device, compiler version, etc.

• Configure device using MCC GUI
• Adds main.c to project, setup clocks and dividers
• Configure ADC channel, pins, trigger source, interrupts
• Configure PWMs including when to trigger ADC

• Add example code snippets
• State machine, timing loop and soft start

• Create P-Term loop measurement code using PowerSmart DCLD
• Use GUI to configure source code such as anti-windup clamping

• Measure poles & zeros of plant

• Use PowerSmart DCLD to generate final compensator assembly code

24 October 2024 Microchip Technology Inc. and its subsidiaries©



Digital Power Design Examples
Speed Development / Reduce Risk
Royalty-free microcontroller and application-specific 

hardware and software designs
• Starter kits
• Development boards / EVBs
• Reference designs
• Code examples
• Application notes

Digital Compensator Design Tool

DCDT MPLAB  Code 
Configurator

MCC

Compensator 
Libraries

Working Design 
Examples

LIB

Examples

24 October 2024 Microchip Technology Inc. and its subsidiaries©



dsPIC33C 1PH 3.8 kW/7.6 kW PFC/Inverter
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SiC Plug-in Modules

Isolated Voltage 
Acquisition Board

dsPIC33C DP-PIM

24 October 2024 Microchip Technology Inc. and its subsidiaries©



DP PIM- Controller Board
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Digital Power Plug-In Module
This board was used as a main power controller
Firmware available for PFC/Inverter currently on CH device 
only

SPEC
ADCs, PWMs, I2C, CAN
3 current loops at 100 kHz, voltage loop at 300 Hz
Secondary core CPU load: 80%

24 October 2024 Microchip Technology Inc. and its subsidiaries©



Isolated Voltage Acquisition Board

50

Isolated Voltage Acquisition Board/Digital
This board is used to sense the three-phase AC line 
voltages with reference to neutral, digitalize and 
send this information to the main PFC controller 
over the SPI channel 

SPEC
4V<Vdd<10V, 100 mAmax
270 Vacmax
4 kV Isolation
100 kHz Vin sampling, 10 MHz SPI

https://www.l-tek.com/web-shop/ac-
acquisition-board-mic0001/

Assembled for LV operation!

24 October 2024 Microchip Technology Inc. and its subsidiaries©

https://www.l-tek.com/web-shop/ac-acquisition-board-mic0001/
https://www.l-tek.com/web-shop/ac-acquisition-board-mic0001/


SiC FET Plugin Module
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SiC FET PIM- MSC025SMA120B4
Generic half bridge board with SiC FETs, gate drivers, AUX supply, 
signal isolation, temp. sense, intelligence and more…
This board was used to provide switching legs for power 
conversion and rectifier leg.
Two are needed to operate PFC/Inverter in 1Ph Mode
Three are needed to operate 3Ph Mode

SPEC
4.5V<Vdd<5.5V
4 kV Isolation, 4 pFmax
Temp. Sense, I2C comunication
Microchip driver

MSC025SMA120B4
MSC040SMA120B4
MCHP Driver
4L PCB 1.65 mm
105 µm Copper outer
70 µm inner
70x55 mm

dsPIC33C DP-PIM

24 October 2024 Microchip Technology Inc. and its subsidiaries©



Block Diagram
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HF
Half Bridge

EMI 
Filter

Gate Drivers
6 x MCP14CXXX

Single Phase Line
90VAC to 240VAC
32ARMS Max

Bus Voltage
390VDC to 420 VDC
7.6kW max

DP PIM Board
dSPIC33CH

UWVR 10W Flyback 

HV9123

UART
GPIO
Proggraming

VBUS Sense

DC-DC 
5V Regulator

MIC2176

LF
Half Bridge

Power Stage

Sensing

AUX Power Control

HF
Half Bridge

HF
Half BridgeL

N

Storage 
Chokes

CAN

4x MSC025SMA120B4

LDO 3V3 Regulator
MCP1801/3.3V

IAC Sense

Bulk 
Capacitor

Push-Pull driver for 4kV 
Isolation

PIC16F or MIC3808
ATA6563

Microchip Product

VAC Sense
dsPIC33CK 4kV Isolation

24V

2x 
MSC015SMA070

24 October 2024 Microchip Technology Inc. and its subsidiaries©
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Hardware Platform – Key Application AC-DC DC-DC DC-AC Available for 
Purchase

High-Voltage Auxiliary E-Fuse Technology Demonstrator 
SP6LI mSiC  MOSFET Module Evaluation Board 
30 kW 3-Phase Vienna PFC Reference Design – EV Charging  Design Files 

Available

11 kW 3-Phase Totem-Pole PFC Demonstrator – OBC   
3.8 kW/7.6 kW Totem Pole Demonstrator – OBC   
30 kW DC-DC Polymorphic Converter Ref Design – EV Charging  Design Files 

Available

11 kW Dual Active Bridge DC-DC (OBC) Demonstration – OBC  
250V - 1000V (63W) Auxiliary Power Supply Ref Design  Design Files 

Available

Mersen 150 kVA 3-phase SiC Power Stack Evaluation Kit    Design Files 
Available

SiC Design Support - Hardware 
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https://www.microchip.com/en-us/tools-resources/reference-designs/high-voltage-auxiliary-e-fuse-reference-design
https://www.microchip.com/en-us/development-tool/MSCDR-SP6LIEVB-001
https://www.microchip.com/en-us/tools-resources/reference-designs/vienna-3-phase-power-factor-correction-reference-design
https://www.microchip.com/en-us/tools-resources/reference-designs/11-kw-totem-pole-demonstration-application
https://www.microchip.com/en-us/tools-resources/reference-designs/3-8kw-7-6kw-dspic33c-totem-pole-development-application
https://www.microchip.com/en-us/tools-resources/reference-designs/30-kw-polymorphic-dc-dc-converter-reference-design
https://www.microchip.com/en-us/tools-resources/reference-designs/11-kw-dual-active-bridge-dc-dc-demonstration-application
https://www.microchip.com/en-us/tools-resources/reference-designs/63w-auxiliary-power-supply-reference-design
https://www.microchip.com/en-us/tools-resources/reference-designs/150-kva-3-phase-sic-power-stack-reference-design
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mSiC  Solutions Design Support 
Software simulation tools

54

SiC Simulation Models
• mSiC SPICE and PLECS component models
• SiC Vienna PLECS models

MPLAB® SiC Power Simulator
• Free PLECS-based online MPLAB SiC power simulator
• Quickly evaluate Microchip’s mSiC power devices and modules across various topologies  

MPLAB® Mindi  Analog Simulator
• Microchip’s free circuit simulation software available for download at www.microchip.com/Mindi
• Uses SIMetrix and SIMPLIS simulation environment for SPICE and piecewise-linear modeling, 

respectively

https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/design-resources/sic-spice-and-plecs-component-models-license-agreement
https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/design-resources/hardware/vienna-power-corrections-reference-design
https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/design-resources/mplab-sic-power-simulator
http://www.microchip.com/Mindi
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MPLAB® SiC Power Simulator
License-free online SiC power simulator 

• Open online access to customers
• Test Microchip mSiC device and power 

module performance, and more

• Evaluate Microchip mSiC models 
risk-free
• Web-based model for anywhere access
• No software license required

• Multiple topologies and over 45 
device and power module models
• Component level details

55
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PLECS Software
• Piecewise-Linear Electrical Circuit Simulation (PLECS) by Plexim
• Power electronics circuits and systems simulation tool
• Uses ideal switches to quickly and efficiently simulate dynamic behavior of 

complex systems
• Multi-domain approach to simultaneously simulate the control, electrical, 

magnetic, thermal, and mechanical domains
• Supports Processor-In-the-Loop (PIL) and Hardware-In-the-Loop (HIL)
• Similar tools:  Matlab/Simulink, PSIM, Opal RT, SaberRD
• SiC competitors providing reference designs and component models in 

PLECS

• Demo mode available, allows users to build and simulate models

• Plexim currently offering 90-day trial license (Video walk-through of PLECS 
Standalone installation)
• Windows:   https://www.plexim.com/support/videos/installing-standalone-win
• Mac:  https://www.plexim.com/support/videos/installing-standalone-mac
• When requesting license, select PLECS Standalone and PIL

56

Control domain: green  

  
  
  
Electrical domain:  black  

  
  
  
Magnetic domain:  brown  

  
  
  
Thermal domain:  blue  

  
  
  
Mechanical domain:  purple  

  
 

https://www.plexim.com/support/videos/installing-standalone-win
https://www.plexim.com/support/videos/installing-standalone-mac
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Top-Level Model
Controller

Power 
StageEMI Filter

Input Voltage Sense

Pre-charge Circuit

Output Voltage Sense

Gat
e 
Dri
ve

3-Phase AC 
Input

DC 
Output

Bias Supply

Inductor Current Sense

Reference Design Schematic
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Products Packages Portfolio

Bare Die
• 700V – 3.3 kV, 15 – 750 mΩ SiC MOSFETs

• 700V – 3.3 kV, 10 – 90A SiC Schottky Barrier Diodes (SBDs)

Discretes
• 700V – 3.3 kV, 15 – 750 mΩ SiC MOSFETs

• 700V – 3.3 kV, 10 – 100A SiC Schottky Barrier Diodes

Modules

• 700V – 1700V, 1.5 – 40 mΩ SiC MOSFETs
• 700V – 1700V, 50 – 600A SiC Schottky Barrier Diodes
• 650V – 1200V, 25 – 100A Hybrid (Si IGBT + SiC SBD)
• Custom Power Modules

Gate Drivers
• 1200V – 3.3 kV Plug-and-Play Gate Drivers

• Augmented Switching  Technology

• Isolated 5A Gate Driver

mSiC  Product Portfolio | 700V, 1200V, 1700V, 3.3 kV
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Microchip SiC Portal 
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Includes
• SiC Bare Die
• SiC Discretes
• SiC Modules
• SiC Gate Drivers
• Featured Videos
• SiC Design Resources

─ Reference Designs and Application Notes
─ Models and Simulation Tools
─ Product Selection Tools

• Support Options

www.microchip.com/SiC
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Adopt SiC with Ease, Speed and Confidence
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