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GALLIUM NITRIDE (GaN)
8kW Three-Phase Bidirectional Grid Link with GaN
Developed jointly by Siemens and Texas Instruments, this innovative solution demonstrates a high-frequency bidirectional multilevel converter between a three-
phase AC grid (400V-480V) and a DC bus (650V-800V) using TI’s LMG3410 600V GaN power stage and C2000™ dual-core Delfino™ real-time controller.
With 99% peak efficiency and less than 1% THD, this solution delivers 8kW of power in grid-connected applications such as PV inverters, offline PFC, HEV/EV 
onboard chargers and high-voltage battery storage systems.

The Industry’s Fastest and Most Efficient CrM Totem-Pole PFC Design
This critical-conduction-mode reference design features TI’s 600V GaN power-stage technology and Piccolo™ F280049 controller to achieve up to 99% efficiency 
at full load. The 1MHz, high-density-interleaved 1.6kW design is ideal for space-constrained applications such as server, telecom and industrial power supplies. 
Interleaving the power stages reduces input and output ripple currents. The hardware of this device is designed to pass conducted emissions and surge require-
ments, helping designers achieve 80 Plus Titanium specifications. Download the TIDA-00961 reference design.

50MHz GaN Envelope Tracking with Dead-Time Control
This 50MHz design for envelope tracking features the LMG1210 half-bridge GaN driver with an adjustable dead-time feature. The system is designed for high-
speed DC/DC converters in applications such as 5G envelope-tracking applications where minimized dead time is very critical for efficiency and speed.

Nanosecond GaN Driver for High-Resolution LIDAR Lasers
An industry first in size, speed and power density, see a LIDAR laser driver with GaN FETs designed for high-resolution industrial LIDAR systems. It features the 
LMG1020 high-speed GaN driver, capable of delivering 100W in less than 1ns and enabling 300m-range LIDAR vision while ensuring eye safety. Download the 
TIDA-01573 reference design of a nanosecond laser driver for LIDAR.

SILICON CARBIDE (SiC) GATE DRIVERS
Unleash the Power of Silicon Carbide
See a full solar to vehicular charging ecosystem. The electricity generated by solar energy is conditioned by a string inverter and charging pile for energy storage. 
This is then transferred into the electric vehicle via an onboard charger. TI’s UCC21520-Q1, ISO5852S and UCC5320 gate drivers enable the full potential of SiC 
to revolutionize the concept of eco-friendly smart living. These robust drivers, as well as the C2000 real-time controller, provide an energy-efficient and compact 
system design and feature best-in-class isolation, noise immunity and protection. Download the TIDA-01604, TIDA-01605 and TIDA-01606 reference designs.

PC GAMING
Fast Action Driven by Faster Power!
Up your game with TI’s newest LLC controller, the UCC256301. This gaming console power supply has been retrofitted with the UCC256301 to deliver best-in-
class transient response and excellent light-load performance with respect to efficiency and standby power. Achieve 79mW of no-load standby power at 230VAC, 
meet challenging energy standards like COC Tier 2 and DoE Level 6, and eliminate the need for a flyback controller (auxiliary power) in the power supply with the 
PMP21251 and TIDA-01557 reference designs.

FASTER, SMALLER CHARGING
Industry’s First Three-Level 6A Parallel Battery Charger
See the first integrated three-level converter for battery charging that reduces PCB footprints by 60% while also increasing efficiency by 5%, bringing it to a high of 
95%. This demonstration features the new bq25910, charging in parallel with an earlier-generation device.

95% Efficient, 24W/in3 60W USB Power Delivery AC/DC Adapter
This fully tested, USB Power Delivery reference design is a high-efficiency, high power density, AC/DC adapter solution with a wide input-voltage range (85-
265VAC) for laptop adapters and smartphone charger applications. The 65W USB Power Delivery AC/DC adapter uses the active clamp flyback topology to 
achieve up to 95% efficiency at a density of 24W/in3. Featuring the UCC28780 flyback controller and UCC24612 controller, the design can cut the solution size of 
adapters for laptops in half. Download the TIDA-01622 reference design.
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GALLIUM NITRIDE (GaN)
8kW Three-Phase Bidirectional Grid Link with GaN
Developed jointly by Siemens and Texas Instruments, this innovative solution demonstrates a high-frequency bidirectional multilevel converter between a three-
phase AC grid (400V-480V) and a DC bus (650V-800V) using TI’s LMG3410 600V GaN power stage and C2000™ dual-core Delfino™ real-time controller. 
With 99% peak efficiency and less than 1% THD, this solution delivers 8kW of power in grid-connected applications such as PV inverters, offline PFC, HEV/EV 
onboard chargers and high-voltage battery storage systems.

The Industry’s Fastest and Most Efficient CrM Totem-Pole PFC Design
This critical-conduction-mode reference design features TI’s 600V GaN power-stage technology and Piccolo™ F280049 controller to achieve up to 99% efficiency 
at full load. The 1MHz, high-density-interleaved 1.6kW design is ideal for space-constrained applications such as server, telecom and industrial power supplies. 
Interleaving the power stages reduces input and output ripple currents. The hardware of this device is designed to pass conducted emissions and surge require-
ments, helping designers achieve 80 Plus Titanium specifications. Download the TIDA-00961 reference design.

50MHz GaN Envelope Tracking with Dead-Time Control
This 50MHz design for envelope tracking features the LMG1210 half-bridge GaN driver with an adjustable dead-time feature. The system is designed for high-
speed DC/DC converters in applications such as 5G envelope-tracking applications where minimized dead time is very critical for efficiency and speed.

Nanosecond GaN Driver for High-Resolution LIDAR Lasers
An industry first in size, speed and power density, see a LIDAR laser driver with GaN FETs designed for high-resolution industrial LIDAR systems. It features the 
LMG1020 high-speed GaN driver, capable of delivering 100W in less than 1ns and enabling 300m-range LIDAR vision while ensuring eye safety. Download the 
TIDA-01573 reference design of a nanosecond laser driver for LIDAR.

SILICON CARBIDE (SiC) GATE DRIVERS
Unleash the Power of Silicon Carbide
See a full solar to vehicular charging ecosystem. The electricity generated by solar energy is conditioned by a string inverter and charging pile for energy storage. 
This is then transferred into the electric vehicle via an onboard charger. TI’s UCC21520-Q1, ISO5852S and UCC5320 gate drivers enable the full potential of SiC 
to revolutionize the concept of eco-friendly smart living. These robust drivers, as well as the C2000 real-time controller, provide an energy-efficient and compact 
system design and feature best-in-class isolation, noise immunity and protection. Download the TIDA-01604, TIDA-01605 and TIDA-01606 reference designs.

PC GAMING
Fast Action Driven by Faster Power!
Up your game with TI’s newest LLC controller, the UCC256301. This gaming console power supply has been retrofitted with the UCC256301 to deliver best-in-
class transient response and excellent light-load performance with respect to efficiency and standby power. Achieve 79mW of no-load standby power at 230VAC, 
meet challenging energy standards like COC Tier 2 and DoE Level 6, and eliminate the need for a flyback controller (auxiliary power) in the power supply with the 
PMP21251 and TIDA-01557 reference designs.

FASTER, SMALLER CHARGING
Industry’s First Three-Level 6A Parallel Battery Charger
See the first integrated three-level converter for battery charging that reduces PCB footprints by 60% while also increasing efficiency by 5%, bringing it to a high of 
95%. This demonstration features the new bq25910, charging in parallel with an earlier-generation device.

92% Efficient, 30W/in3 60W USB Power Delivery AC/DC Adapter
This fully tested, USB Power Delivery reference design is a high-efficiency, high power density, AC/DC adapter solution with a wide input-voltage range (85-
265VAC) for laptop adapters and smartphone charger applications. The 65W USB Power Delivery AC/DC adapter uses the active clamp flyback topology to 
achieve up to 92% efficiency at a density of 30W/in3. Featuring the UCC28780 flyback controller and UCC24612 controller, the design can cut the solution size 
of adapters for laptops in half. Download the TIDA-01622 reference design.
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SMART LIGHTING
Industry 4.0 Smart LED Lighting System
This LED lighting system is a simplified example of what you might find on a factory floor as part of an automated industrial process. Dynamic headroom control 
manages LED forward voltages for the three colors, achieved by adjusting the output voltage of three LM5166 DC/DC converters for each of three LED strings. 
This design reduces power consumption by 30% when using a linear TLC5971 LED driver for an RGB LED matrix powered by the 24V from an IO-Link interface, 
while simultaneously extending the brightness control range. Download the TIDA-01437 reference design.

POWER MODULES
Experience the Design Simplicity that Power Modules Provide
TI’s portfolio of power modules provides industry-best solution sizes. The LMZM23601 is the industry’s smallest 36V, 1A power module that requires only two 
external components. This inverting regulator demonstration takes a nominal 24V input and generates a range of negative output voltages. In addition, the 17V, 8A 
TPSM84824 demonstrates the excellent transient response achieved with TurboTrans™ technology. The Mouser booth (No. 411) has a single board highlighting 
the diverse array of TI power module packaging options.

AUTOMOTIVE
Automotive Start-Stop Solution
This combined solution for demanding automotive infotainment, instrumental clusters and ADAS applications features the low IQ LM5150-Q1 boost and 
LM5141-Q1 buck controllers that offer several high-performance features, including 2.2MHz switching, few external components, small solution size and fast 
dynamic response even under severe start-stop cranking scenarios.

DESIGN RESOURCES
Get to Market Faster – WEBENCH® Power Supply Design Tool
Analyze and interpret designs with WEBENCH Power Design tools. Go beyond the traditional concerns of performance, footprint and cost with tools that mitigate 
electromagnetic interference (EMI) noise and handle noise-sensitive loads. Start a design now at TI.com/WEBENCH.

Work Smarter, Not Harder – Power Stage Designer™ Tool
The Power Stage Designer Java-based software tool helps engineers accelerate their power-supply designs by calculating voltages and currents of 20 
topologies according to user inputs. The Power Stage Designer tool also contains a Bode plotting tool and a toolbox with various functions to make power-supply 
design easier. Because all calculations execute in real time, this is the quickest tool to start a new power-supply design.

SEE TI AT OUR PARTNERS’ BOOTHS
Digi-Key Booth, No. 1544
• 48V/10A High-Frequency Three-Phase GaN Inverter for High-Speed Motor Drives. This demo features a three-phase inverter with three 80V/10A half-
 bridge GaN LMG5200 power modules and uses shunt-based phase-current sensing. The GaN FET switching performance enables a high-speed 100kHz 
 inverter, which minimizes losses and torque ripple in low-voltage, high-speed motor drives. TI’s integration of a GaN FET and driver in the same package 
 reduces parasitic inductances, optimizes switching performance to further reduce losses, and shrinks or eliminates heat sinks altogether.

Littelfuse Booth, No. 1619
• 10kW, 1kV, Three-Phase, Three-Level SiC-Based Grid Tie Inverter. See a demonstration of a transformerless solar string inverter with 99% peak 
 efficiency and industry-leading power density while switching at 50kHz. The demonstration features TI’s isolated SiC gate drivers, voltage and current sensing, 
 TI’s C2000 MCU, and Littelfuse SiC MOSFETs. 

Mouser Booth, No. 411
• High-Current Bidirectional Battery Test Solution. This demonstration showcases a bidirectional battery test solution featuring TI’s LM5170-Q1 high-
 performance, dual-channel bidirectional current controller and a signal control board built with precision amplifiers to improve current-sense accuracy better 
 than .05% at full scale. Download the PMP15038 reference design.
• Power Module Packaging. See how TI’s portfolio of power modules provides industry-best solution size. For example, the LMZM23601, which is the 
 industry’s smallest 36V, 1A power module, requires just two external components.

Wurth Booth, No. 401
• Build a Board Virtually. Immerse yourself in a virtual reality experience and build your own power supply using tools and products from Wurth and 
 Texas Instruments.

The platform bar, C2000, Delfino, Piccolo, Power Stage Designer and 
TurboTrans are trademarks and WEBENCH is a registered mark of 
Texas Instruments. All other trademarks are the property of their 
respective owners.
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.
TI’s provision of TI Resources does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI
products, and no additional obligations or liabilities arise from TI providing such TI Resources. TI reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.
You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such TI products as used in such applications. TI has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.
You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
TI RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.
TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
You agree to fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.
This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, TI products and services.
These include; without limitation, TI’s standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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