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Microchip Power Solutions
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mSiC™ Solutions | 30 kW Vienna PFC
Modular and scalable PFC

* 98.6 % peak efficiency
* 3-phase 380/400V,., 50/60 Hz input with 700V, output voltage

* Design for 20% over voltage on the line S
« 700V mSiC MOSFETs and 1200V mSiC diodes » N "
« Regulators, OP AMP, CAN = LTV )
* 140 kHz PWM switching frequency

* <5 % current THD at half and full loads

e dsPIC® DSC 3-level modulation digital control

* PCB design according to IEC standards, with consideration for
safety, current stress, mechanical stress and noise immunity
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mSiC™ Solutions | 30 kW Vienna PFC

Reference design
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(underneath heatsink)

30 kW Vienna PFC Block Diagram
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mSiC™ Solutions | 30 kW PSFB DC-DC Converter

Isolated 3-level DC-DC converter with enhanced soft switching

* 30 kW isolated uni-directional DC-DC converter
* 1200V mSiC MOSFETs and 1200V mSiC Diodes
* Regulators, OP AMP, Thermal sensor, CAN

e >98% peak efficiency

* 650V —-750V input

* 160V — 650V output at 60A maximum current
* 140 kHz PWM switching frequency

e 7.2 kW/L Power Density
e dsPIC® DSC 3-level modulation digital control

e PCB design according to IEC standards

* Consideration for safety, current stress, mechanical stress, and noise immunity
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Digital Power Desigh Ecosystem
Fast Development / Reduce Risk

MPLAB® Code Reference

Configurator Designs

Development MPLAB® App Notes
Boards / EVBs PowerSmart™ Code Examples

Development Libraries
Suite

Royalty-free microcontroller and application-specific
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Software Simulation Tools

Power Smart - : :
Development Suite for dsPIC® Digital Signal Controllers MPLAB MPLAB MPLAB

helps speed up power supply design by system modeling  POWERSMART SiC PFOWER MINDI

DEVELOFMENT SUITE SIMULATOR ANALOG SIMULATOR

and code generation. \v/" v “\v/r
MPLAB® SiC Power Simulator
* Free PLECS-based online MIPLAB 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

@ MICROCHIP
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Smart Energy Platform 2.0

) Metering Metering Application Protocol Transceiver/ Edge
Options . i
Sensor Engine Processor Processor PHY Computing
DISCRETE
AFE (1ph/3ph) Single Core
ATM90E26, ATM90E32, ATM90E36 PIC32CXMT series
i MPU
PARTIAL R::\'f |I:|E|$
INTEGRATION ADC (1ph/3ph) Dual Core SAMA7G54
A-I;\:E:Npgg)igl’ ATSAM4 , PIC32CXMT series AT86RF MPL360 ssinl\llllg)SgSZ
215M MPL460
SINGLE BOARD

System On Chip
ATSAMACM  , PIC32CXMT  series

+ Microchip portfolio: m
3

MCU/ MPU BT, WiFi ,
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Microchip OCPP EV Charging Pile Solutions

OCPP Sever
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%CPP\EV Charging Pile
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Battery Management Systems
Microchip BMS

Top Values I
«  One stop shop for most BMS Eva | uation i

PACI952-2

8-Cell BMS

needs
*  Strong support structure Boa rd

*  No End-of-Life policy
*  Large variety of EV reference

. Tovyear sxperience n Major Functions

Automotive
S N . S N 8
e . atter
Power . attery Cell Monitoring ! g
- Security Controller . Disconnect
management ) and Balancing .
Unit Unit

Security 8/16/32-bit SiC -
Analog Front-End Q a
AIEPE O TA100 MCU’s : SBD/MOSFET’s
. . . * High performance: Fast X-Cell
*  Ideal for essential system .Sc;la.k:jle Tortlflollo from sampling rate and high Battery
power supply ndividual ce resolutions
L monitoring to full pack i Pack
. Broad portfolio with management *  Robust design for harsh

environments

* Low risk product, long time in
the market

¢ Small form factor

discrete and integrated
solution

*  Flexible options for
price, performance,
form factor

requirements and

peripherals

@ MICROCHIP




BMS Block Diagram

EEPROM
SPI

Switching power 25AA640A Cell Balancing
suppl

PAC1952-2

| . PAC1952-2

16-bit MCU
PIC24FJ128GL305

MSOFET Driver

HT0440
Isolated Power

HV912x

PAC1952-2

Step down
DC-DC Converter Battery internal
resistance testing

PAC1952-2

MCP16361

LDO
MCP1792

MCP1407

|
: l
¥ mosFET |
[ Driver : Safety Cell Diagnostics 4X PAC1952 for
|
|

——————— voltage &
Vref
MCP1501

Over current
protection

current sensing

Active Balance




Higher Levels of
Power Fidelity are Required



Back to Content

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

Products Packages Portfolio
B Di e 700V - 3.3 kV, 15 - 750 mQ SiC MOSFETs
are bie
* 700V - 3.3 kV, 10 — 90A SiC Schottky Barrier Diodes (SBDs)
. e 700V - 3.3 kV, 15 - 750 mQ SiC MOSFETs
Discretes . -
« 700V -3.3 kV, 10 — 100A SiC Schottky Barrier Diodes (SBDs)
e 700V -1700V, 1.5 - 40 mQ SiC MOSFETs
Modules * 700V - 1700V, 50 — 600A SiC Schottky Barrier Diodes (SBDs)

* Baseplate-less and Custom Power Modules

Gate Drivers

* 1200V - 3.3 kV Plug-and-Play Gate Drivers
* Augmented Switching™ Technology (Patented)

16
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Analog & Interface Products

LINEAR

Comparators

SENSORS

Temperature
Sensors

Infrared &
Position Sensors

[ CONNECTIVITY

Fan Control &
] Management

POWER MANAGEMENT

J

[ MIXED SIGNAL ]

CAN, CAN FD, LIN

HV Interface

USB and
/O Expanders

RF & Microwave,
Wireless Interface

High Speed
Data/Video

PCI Peripherals
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CO & FIRE
DETECTION ICs

Smoke Detector ICs

Piezoelectric
Horn Drivers

[ TIMING

Clock & Timing
Products

Real Time
Clock/Calendar

DC/DC Converters Motor Drivers

System Supervisors

PWM Controllers Voltage Detectors

Battery Chargers Power Switches

Power Discretes

Hot Swap | E-Fuses

DDR &

Power Modules SCS| Terminators

Digital Gate Drivers

Display/LED Drivers

Power

MOSFET Drivers Reverse Power Feed

Power over Ethermnet

Click on boxes to navigate

Update Info

A/D Converters

Current/DC Power
Measurement ICs

Power
Monitoring & Metering

DACs & Digital
Potentiometers

Voltage
References

[ ULTRASOUND ]

Ultrasound Products
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MIC2129
100V Synch. Buck Controllers with Adaptive On-Time Control

Features: WfJ,w. T

- 4.5V to 100V input voltage oo . !
Selectable gate driver voltage (5.2V/7.5V/10.5V) : - - ﬁ""
AEC-Q100 Qualified T | . -
Hyper Speed Control architecture Hf_[]m, MIC2129 ) ; <
High Delta V operation Tl = N ' {
Any Capacitor™ stable 1 ot
Adjustable output voltage from 0.6 V to Vin*Dmax ) FReq 1 G
100k to 800kHz, programmable switching frequency = % .
Built-in 5V regulator for single-supply operation £ - veas[ ] o s |
Programmable current limit and “hiccup” mode short-circuit protection 7 = T o oTwgns
Programmable External soft start :ﬁ?‘ﬂrmr@ )ﬂ“ 1
Internal compensation, and thermal shutdown ] - T 37
Option for External and Internal VDD “El—m]m s
Supports safe start-up into a pre-biased output “.E:T?T‘[l]““ i el

-40°C to +125°C junction temperature range
Available in 24-pin 4mm x 4mm VQFN

Tl
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Digitally Modified Adaptive On-Time Control
HyperSpeed Control™

lauT & Full load
* The switching frequency is No load
increased during the load transient |, \ . >
QLU |

* This solution provides fixed- i
frequency operation, but provides: A |

Veg R e s Virer
* Fast transient response : B '
» Smaller output capacitance oHa | |l g
b1 (o

TIi'.‘lFFr_min:l
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The Limitation of Single Phase Buck Converter

Switching Power Efficiency and Losses

Conduction Losses
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The limitation of Single Phase Buck Regulator
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The limitation of Single Phase Buck Regulator

Iripple Current |
e
Vour/R
|| Inductor DCR (0.4%/ °C)
Jk_ 01 L MOSFET RDS-ON (0.4%/ °C)
VIN G r Rbson DCR TRACE
C> | YL )
o - lc
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I ESR GJI— Q C— R
! Rpson I =R
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75V, Dual Phase ACOT Switching Buck Controller

1 HR5 —
2=wwRé Q3|
FEapRPSHI |

Input voltage range: 4.5V to 75V MIC2132/3 ] Erke & o
Adjustable output from 0.6V to 32V Marking ' Marking |§w:‘:cs|:12 w1
MIC2132 Stackable for multiphase operation up to 8 phases ‘ @

Reference Design with MOSFET & GaN FET 0000600

Accurate Current balancing between phases(Patent Issued)

Accurate phasing between phases which are always 180° out of phase (Patent Issued)
200 KHZ to 800KHZ switching Frequency per phase » v
Supports start up to pre-bias output = LW_.LV

Precision Enable function for low stand-by current

External programmable soft start to reduce inrush current ate
Compact size — 5 X 5 mm 32-pin QFN oo EX?VDD]
—40°C to +125°C junction temperature range

g VDD

» <
€
\ 4

J_Vin
- I Wo. =

E —— Vout
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