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Pushing innovation to create intelligent
power and sensing technologies that solve
the most challenging customer problems.
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Intelligent Technology. Better Future.

Switch Mode Power Supplies (SMPS) can be found in almost every electronic device. They are one of the most
widely used power supplies because of their compact size and high efficiency. A SMPS integrates controllable
switches, a control IC and passive components, providing a sustainable and reliable output to loads.

DC-DC and AC-DC power conversion are the two most common power supply types. Most loads require DC input,
such as chips inside cell phones, laptops and high-power servers in datacenters.

A DC-DC converter is the core component of a modern SMPS, converting DC input into the required DC output.
AC-DC converters, so-called offline converters, rectify AC input from the grid into DC to be used as the input for
the secondary DC-DC conversion stage. It is very important to create stable output DC power from an input which
might be unstable or variable. Therefore, a control IC is necessary to monitor the circuits, provide feedback, and
control the switches simultaneously.
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Figure 1. Typical Power Supply

What Is the Trend?

High efficiency is always the goal of a modern SMPS. Efficiency is the ratio of
power drawn from the grid to the useful power supplied to the load. However,
if the input line current and voltage are out-of-phase or have different
waveforms, the apparent power drawn can be significantly higher, thus,
dramatically reducing efficiency.

The method to solve the out-of-phase issue is called PFC (Power
Factor Correction). A PFC stage can be inserted between the AC input
and the secondary DC-DC converter to reduce harmonic current distortion
and improve power factor to provide a stable DC output. Today, electrical
equipment must comply with regulatory requirements like IEC61000-3-2 in US/
Canada, EN61000-3-2 in EU and GB/T 14549-93 in China to ensure high power
factor and low total harmonic distortion at various input voltages and load currents.

In addition, new efficiency standards stipulate efficiency levels across a wider range of operating power. For
example, the 80 PLUS® program promotes 80% efficiency or greater, between 20% and 100% loading and a power
factor of 0.9 or higher at 100% loading. The highest level in this program (known as the 80+ Titanium standard)
specifies a minimum efficiency of 92% at 20% loading and 94 % efficiency at 100 % loading.

Higher power density is critical to meeting growing energy demand everywhere and the market's continued need
for smaller and more efficient power supply. Furthermore, higher power density means better thermal management,
EMI immunity, and smaller passive size which benefits from the higher system operating frequency.
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onsemi's Power Supply Solutions

As an enduring topic, there are always various challenges when designing a power supply as new requirements and
technologies arise. For example, Power and passive components

» Topologies

» Cost controlling

« Controller selection

» System monitoring and protection
» EMI and noise

» PCB layout

e Thermal management

Therefore, it is important to make choices according to the actual demands.

As a leading power supply solution provider, onsemi offers a comprehensive portfolio of power supply components
including power switches, offline controllers, gate drivers, regulators, and many more. We also offer evaluation
boards and system level simulation tools to reduce development time.
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Figure 2. Typical Block Diagram
Low/Med-Power Power Supply Unit/Battery Charger with PD3.1

Block Product Device Number Description
Rectifier Bridge Recitifer GBUGJ Bridge Rectifiers 600V
Flyback NTMFS3D2N10MD PowerTrench® MOSFET 100V, 3.2mQ
MV MOSFET
Converter NTMTS1D5SNO8H PowerTrench® MOSFET 80V, 1.5mQ
Load Switch LV MOSFET NTMFSODSNO4XL Power MOSFET 40V, 0.49mQ
PFC Controller NCP1623 CrM PFC Controller
NCP1343 QR Flyback Controller
Flyback Controller
Contoller & NCP1568 ACF Controller
Interface Gate Driver NCP51530 700 V- 3.5/3.0 A Half Bridge Gate Driver
Optocoupler FODM1009 Single Channel Phototransistor Optocoupler
Sync. Rectifier Controller NCP4306 Secondary Sync. Rectification Driver
PD Protocol Controller FUSB15101 Programmable PD 3.1 Controller
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https://www.onsemi.com/products/discrete-power-modules/rectifiers/gbu6j
https://www.onsemi.com/products/discrete-power-modules/mosfets/ntmfs3d2n10md
https://www.onsemi.com/products/discrete-power-modules/mosfets/ntmts1d5n08h
https://www.onsemi.com/products/discrete-power-modules/mosfets/ntmfs0d5n04xl
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/power-factor-controllers/ncp1623
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/offline-controllers/ncp1343
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/offline-controllers/ncp1568
https://www.onsemi.com/products/power-management/gate-drivers/ncp51530
https://www.onsemi.com/products/interfaces/phototransistor-optocouplers/phototransistor-output-dc-sensing-input-optocouplers/fodm1009
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/secondary-side-controllers/ncp4306
https://www.onsemi.com/products/interfaces/usb-type-c/fusb15101
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Figure 3. Typical Block Diagram
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High-power/High power density Power Supply Unit

Block Product Device Number Description
NTBGO15N065SC1 SiC MOSFET - EliteSiC, 12mQ, 650 V, D2PAK
Totem Pole PFC SiC Discrete NTBLO45NO65SC1 SiC MOSFET - EliteSiC, 33mQ, 650V, TOLL
FFSB0O665B SiC Diode - EliteSiC, 6A, 650V, D2PAK
o NTBGO15N065SC1 SiC MOSFET - EliteSiC, 12mQ, 650V, D2PAK
LLC SiC Discrete . L
NTH4L015N065SC1 SiC MOSFET - EliteSiC, 12mQ, 650V, TO-247-4L
. NTMFS3D2N10MD PowerTrench® MOSFET 100V, 3.2mQ
Sync. Rectifier MV MOSFET
NTMFS7D5N15MC PowerTrench® MOSFET 150V, 7.9mQ
NCP1568 ACF Controller
Controller
Aux Power NCP1343 QR Flyback Controller
Regulator NCP11184 Enhanced standby mode 2.25Q, 800 V Switcher
Gate Driver Gate Driver NCP51561 Isolated Dual Channel 4.5/9 A Gate Driver
NCP1681 Multi-Mode (CrM-CCM) Totem Pole PFC Controller
Totem Pole PFC Controller
NCP1680 CrM Totem Pole PFC Controller
NCP4390 LLC Controller with Sync. Rectifier Control
Controller LLC Controller NCP13994 Current Mode LLC Controller, Active X2
NCP13992 Current Mode LLC Controller
e Reeiliicsion NCP4318 Dual Ch. Sync. Rectification Controller
Controller
Interface & Signal Optocoupler FODM1009 Single Channel Phototransistor Optocoupler
Conditioning Current Shunt NCS213 Current Sense Amplifier
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https://www.onsemi.com/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-mosfets/ntbg015n065sc1
https://www.onsemi.com/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-mosfets/ntbl045n065sc1
https://www.onsemi.com/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-diodes/ffsb0665b-f085
https://www.onsemi.com/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-mosfets/ntbg015n065sc1
https://www.onsemi.com/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-mosfets/nth4l015n065sc1
https://www.onsemi.com/products/discrete-power-modules/mosfets/ntmfs3d2n10md
https://www.onsemi.com/products/discrete-power-modules/mosfets/ntmfs7d5n15mc
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/offline-controllers/ncp1568
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/offline-controllers/ncp1343
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/offline-regulators/ncp11184
https://www.onsemi.com/products/power-management/gate-drivers/ncp51561
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/power-factor-controllers/ncp1681
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/power-factor-controllers/ncp1680
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/offline-controllers/ncp4390
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/offline-controllers/ncp13994
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/offline-controllers/ncp13992
https://www.onsemi.com/products/power-management/ac-dc-power-conversion/secondary-side-controllers/ncp4318
https://www.onsemi.com/products/interfaces/phototransistor-optocouplers/phototransistor-output-dc-sensing-input-optocouplers/fodm1009
https://www.onsemi.com/products/signal-conditioning-control/amplifiers-comparators/current-sense-amplifiers/ncs213r
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MM Totem Pole PFC Controller
NCP1681

Features

« Fixed frequency CCM w/ Constant on-time CrM and valley switching
frequency foldback

» AC line monitoring & phase detection

» Novel current sensing scheme

e UVLO, thermal shutdown, Cycle by cycle current limit
» Target application - Ultra-high power density PSU

LLC Controller with Sync. Rectification Controller
NCP4390

Features

e Secondary Side PFM Controller for LLC Resonant Converter with
Synchronous Rectifier Control

« Wide operating frequency (39 kHz ~ 690 kHz)
« NON ZVS prevention (NZP) by compensation cutback (frequency shift)
* Programmable deadtime

EliteSiC SiC MOSFET, 650 V
NTH4LO015N065SC1

Features
e Typical VBR = 650 V, RDS(ON) = 15 mohm
» Kelvin Source
» High Speed Switching and Low cap
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3 kW High Density PSU
3KW-TPLLC-GEVB’

Features
* High power density topology — Totem Pole PFC + LLC
« Silicon carbide based
¢ Vin = 80-230 V
(] Vout =48 V, |out =625A
« Power Factor > 0.98 @ 20%-100% load
 System Efficiency > 98.4% @ 100% load
e Dimension = 280 x 110 x 38 mm
» Featuring products

+ MM Totem Pole PFC Controller — NCP1681

¢ LLC Controller with SR Controller - NCP4390
+ Isolated Half Bridge Gate Driver — NCP51561
+ 650 V SiC MOSFET - NTHLO45N65SC1

» Application: Industrial PSU

The onsemi online-based Elite Power Simulator provides meaningful insights for complex power electronic
applications through system-level simulations at an early stage of the development cycle. The Elite Power Simulator
delivers an accurate representation of how designed circuits will work using our EliteSiC family of products, including
manufacturing corner cases of the EliteSiC technology.

Features
 Industry-first PLECS model valid for hard and soft switching simulation
* Covering DC-DC, AC-DC, DC-AC applications, including 32 circuit topologies in industrial and automotive
» Loss and thermal data plotting
» Flexible design and fast simulation result
* Product recommendation feature that is based on application and topology
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Figure 4. Elite Power Simulator: Simulation Results and Waveforms
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https://www.onsemi.com/products/discrete-power-modules/silicon-carbide-sic
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The Self-Service PLECS Model Generator grants electronics engineers the power and freedom to create custom
high fidelity system level PLECS models. Engineers can use a model directly in their own simulation platform or
upload it to the onsemi Elite Power Simulator to simulate.

Features

e Industry-first PLECS model valid for hard and soft switching simulation

« Custom application parasitics tailored to the user-specified application circuit parasitics which significantly
influence conduction and switching energy losses

» High-density broad table tailored to user-specified electrical bias and temperature conditions for conduction
and switching energy loss data

« Corner models valid at typical and corner conditions for the product, enabling users to track application
performances in worst, nominal, and best-case fabrication conditions of the conduction and switching energy
losses
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Figure 5. Self-Service PLECS Model Generator

onsemi EliteSiC products in your own Application/System simulation with
environment onsemi EliteSiC products
Parasitic capacitors, = .
leakage inductors ... EI]teS I 'L’

. .
Self-Service Elite Power
PLECS Model Simulator

Generator Powered by
Upload your PLECS
model
( Generate ) ( simulate )
D | QG’E' Intuitive and easy to use flow

High fidelity system level PLECS models Rapidly report temperature, losses and

with parasitic effects for your own use much more for your system/application

Figure 6. How to Choose Elite Power Simulator and Self-Service PLECS Model Generator
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Figure 7. Self-Service PLECS Model Generator - Hard and Soft Figure 8. Self-Service PLECS Model Generator - Dense Loss Tables
Switching Selection

Learn more about "Novel Industry-First Self-Service PLECS Model Generator and Elite Power Simulator Accurate
For Soft and Hard-Switching".

onsemi, ONSEMI, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application
or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its
products and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications
information provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual
performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not
convey any license under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in
life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the
human body. Should Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of
personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part.
onsemi is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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