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AC-to-Processor at Over 2X the Power Density 
• TI GaN enables >2X power density improvements from AC to point-

of load, by solutions that are: 
– Cooler: 99% Efficient Totem Pole PFC scalable to 3kW 
– Faster: 1MHz - 140W/in3 isolated DC/DC LLC converter 
– Smaller: 2x75A stackable, single-stage 48V-to-POL solution 
– Easier: Industry most integrated GaN with the largest ecosystem and 

solution footprint 
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Do More 
With Less Power 

http://www.ti.com/GaN
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TI GaN: Rethink your AC to PoL Power Design 
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99% efficient 1kW scalable 
to 3KW, and up to 3X the 
switching frequency of 
traditional topologies 

1MHz isolated DC/DC 
converter, delivering 
power density of over 
140W/in3, >1.5x of today’s 
MOSFET solutions 

Stackable single-stage 
architecture, reducing 
component count 50% by 
eliminating intermediate bus 

http://www.ti.com/GaN
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PFC Solution: 1kW 140kHz Totem-Pole CCM 
Specifications 

– Continuous Conduction Mode PFC 
– Universal AC line input 
– 385V DC bus output 
– 1 kW output across universal input 

Features 
– LMG3410 GaN FET implemented with 

LMG3410-HB-EVM 
– Highly integrated UCD3138A digital 

solution offering superior performance 
– Advanced control algorithm 
– Adaptive dead time control 
– Excellent THD and PF 
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Increase Density by 2X to 125 w/in3 
 

        Excludes EMI 

 

http://www.ti.com/GaN
http://www.ti.com/product/lmg3410
http://www.ti.com/product/lmg3410/toolssoftware
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PFC Solution: 1kW 140kHz Totem-Pole CCM 
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LMG3410 600V 70 mΩ 
8 mm x 8 mm GaN FET 

GaN FET  
Daughter Card 
LMG3410-HB-EVM 

Power Stage and Inductor 

http://www.ti.com/GaN
http://www.ti.com/product/lmg3410


Learn more at  www.ti.com/GaN 

PFC Solution: Switching Node Waveform 
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PFC Solution: Efficiency 
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LLC Solution: 1MHz Isolated DC/DC Converter 
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Specification 

Input voltage (V) 380 ~ 400 

Output voltage (V) 48V Nom unregulated 

Power (W) 1000 

Size (in) 2  x 2.1 x 1.7 

Power density (W/in^3) 140 High power density 

Efficiency >97% High Efficiency  

Switching frequency 1 MHz 

Increase Density by 1.5X to 140 w/in3 

http://www.ti.com/GaN
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LLC Solution: 1MHz Isolated DC/DC Converter 
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http://www.ti.com/GaN
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LLC Solution: Efficiency 
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48V-to-POL: 2x75A Stackable Single-Stage Solution 
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Single vs Two-Stage Solution: 

• GaN enables an efficient hard-
switched converters at higher voltages 
 

• The LMG5200 is ideal for single-stage 
power conversion. Applications include 
server and telecom POL, as well wide 
Vin industrial power supplies  
 

• The single conversion reduces 
component count in half, and 
increases power density by 4X Increase Density by 4X to 160 w/in3 

One 75A Power Stage 

http://www.ti.com/GaN
http://www.ti.com/product/lmg5200
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48V-to-POL: 2x75A Stackable Single-Stage Solution 
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Eliminate the Intermediate 
Bus Converter (IBC) 

http://www.ti.com/GaN
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48V-to-POL: Efficiency 
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AC-to-Processor : 
Powering Tomorrow’s Datacenters with TI GaN 
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1kW PFC, 
LLC,  
48:POL 

3kW PFC 
(static) 

http://www.ti.com/GaN


Product Information 
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LMG3410: 600 V GaN Power Stage  
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Features 

Applications 
• AC rectifier to 12V/48V 
• High-voltage DC distribution in server/telecom 
• Photo-voltaic inverters 

Functional Block Diagram 

Packaging 

8mm x 8mm QFN 

• 70mΩ RDSon Drain to Source 
• Integrated GaN Gate Driver 

• TI Direct-Driver technology switches the GaN directly 
• Internal buck-boost generates negative drive voltage 
• Only single +12V unregulated supply needed 
• 5V LDO to power external isolator 

• External resistor sets drive strength (RDRV pin) 
• 30 V/ns to 100 V/ns adjustability 
• No compromise in gate-drive inductance 

• Fault monitoring and protection 
• UVLO protection 
• Over-current protection (20nS) 
• Over-temperature protection 

• SPICE model and EVM at ti.com 
• Package: 8 x 8 mm QFN 

http://www.ti.com/GaN
http://www.ti.com/product/LMG3410/toolssoftware
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LMG5200: 80 V/10 A GaN Half-Bridge Power Stage 
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Features 
• 80-V 18 mΩ devices for 10 A  DC operation 
• Integrated High-side and Low-side GaN driver and FETs 
• Internal bootstrap supply voltage clamping to prevent 

GaN FET overdrive (5.2 V) 
• Fast  Propagation delay (25 ns) 
• Excellent HS and LS matching (2 ns) 
• Package: 6 x 8 mm QFN 
• SPICE model at ti.com 
• EVM available at ti.com 

Applications 

• High speed synchronous buck converters 
• Wide VIN to point-of-load single step converters 

Isolated DC/DC  
• Class D Audio Amp 
• 48-V Motor drive 

Block Diagram 

Packaging 

http://www.ti.com/GaN
http://www.ti.com/product/lmg5200/toolssoftware
http://www.ti.com/product/lmg5200/toolssoftware
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Key Features 

 3 Independent, Multi-Nestable Feedback Loops 
 16MHz Error Analog to Digital Converter (EADC)  
 14-bit (effective) DAC for control loop reference 
 Dedicated PID hardware, 2p/2z configurable 
 8 High Resolution DPWM Outputs with Leading, Trailing or Dual Edge 
(Triangular) Modulation 
 4ns Freq resolution, 250ps Pulse Width resolution 
 2MHz Max Switching Frequency 
 
 High-Performance 31.25MHz, 32-bit ARM7 Processor 
 On-Chip Program & Data Flash, RAM and ROM 
 14 Channel, 12-bit, 267ksps general purpose ADC 
 2 UART’s + PMBus Interface + JTAG Debug port 
 7 50ns Analog Comparators, Cycle-by-cycle ILIMIT 
 On-chip (BOD / POR), Single Supply Operation (3.3V) 
 External Interrupt + Fault Input & Output 
 Bootload using ROM (PMBUS) and Program Flash (UART) 
 
 Configurable Feedback Control 

 Voltage Mode 
 Average Current Mode 
 Peak Current Mode with slope compensation and 

programmable blanking time 
 Constant Current, Constant Power 

 Configurable Modulation Methods 
Multiple Light Load Efficiency Modes 
 Integrated Copper Trace Current Sensing 
 
 -40°C to +125°C Extended Temp Range 
 64pin and 40pin QFN packages 

UCD3138: Advanced Digital Power Controller 

http://www.ti.com/GaN


Learn more at  www.ti.com/GaN 

Learn more at  www.ti.com/GaN 
• White papers 
• Applications notes 
• Device samples and EVM 
• Spice models 
• Online “E2E” community forums 
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http://www.ti.com/GaN
http://www.ti.com/gan


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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