
Test Report: PMP41166
3.6kW 3-Level Flying Cap Totem-Pole Bridgeless PFC 
Reference Design

Description
This reference design is a 3.6kW, single-phase, 
3-level flying cap totem-pole bridgeless power 
factor correction (PFC) converter targeting modular 
hardware system common redundant power supply 
(M-CRPS) servers. The PFC operates at continuous 
conduction mode (CCM) with peak efficiency of 
99%. The power stage is followed by a baby boost 
converter, which helps to greatly reduce the size of 
the bulk capacitor. This design also includes e-meter 
functionality with 0.5% accuracy using AMC1306 
as a current sensing device, eliminating the need 
for external power metering ICs. An alternative low-
cost current sensing option using TMCS1133 is also 
provided in this design. The LMG3522 top-side cooled 
GaN device with integrated driver and protection, 
enables higher efficiency and reduces power supply 
size and complexity. The TMDSCNCD28P55X 
C2000™ real-time microcontroller is used for all 
the advanced controls including PFC control and e-
metering.

Resources
• TMS320F28P55X
• LMG3522R030
• AMC1306M05
• TMCS1133
• 3.6KW CCM 2-level totem-pole PFC PMP23338
• 3.6KW CCM/TCM multi-mode totem-pole PFC 

PMP23537

Features
• High efficiency (99% peak efficiency) and high 

power density
• New flying cap voltage method balancing method
• Single current sensor for both PFC control and 

e-metering with < 0.5% accuracy
• Includes baby boost to extend holdup time and 

reduce bulk capacitor
• Re-rush current control when AC comes back from 

dropout

Applications
• Rack and server power
• Industrial AC-DC
• Telecom rectifiers
• Uninterruptible power supply
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1 Test Prerequisites
1.1 Key System Specifications

Table 1-1. Key System Specifications
Parameter Specifications Unit

Input Voltage 90–265 VRMS

Line Frequency 50 or 60 Hz

Input Current (Max) 16 A

Output Voltage 385 V

Output power at 230VAC 3.6 kW

Output power at 115VAC 1.8 kW

1.2 Required Equipment
• AC source: 300VAC, 20A
• Electronic load
• Digital power meter
• Isolated voltage probes
• Current probe

1.3 Considerations
• This PFC needs to be used together with the C2000 control card TMDSCNCD28P55X and PMP20306 

isolated bias supply reference design.
• Due to the totem-pole topology, the PFC ground (PGND) is floating. This can lead to common-mode current 

issues with improper test equipment setups. Always use isolated differential voltage probes when measuring 
voltage signals.

1.4 Test Setup

Figure 1-1. Test Setup
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1.5 Power Up Procedure
1. Check that GaN card, C2000 control card and bias card are plugged in correctly and tightly.
2. Use an external fan (recommended fan part number:FFB0412EN-00Y2E, run at 13V) put close to the board 

for cooling during test.
3. Use current probe to monitor AC input current. Use voltage meter to measure DC output voltage.
4. Connect a high voltage load to DC output. Set load to 0.1A. Turn on load.
5. Connect AC source to AC input.
6. Set AC output at 115V-60Hz, or 230V-50Hz. Turn on AC. DC output voltage is regulated at about 385V.
7. Gradually increase load. Full load: 1.8kW at 115VAC, 3.6kW at 230VAC.

2 Testing and Results
2.1 Efficiency Graph
Conditions:

• Switching Frequency: 65kHz
• GaN Slew Rate: 50V/ns
• Output: 385V
• Relay and BB bypass FETs shorted
• Auxiliary supply not included
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2.2 Efficiency Data
Efficiency data is shown in Table 2-1.

Table 2-1. Efficiency Data at 115VAC-60Hz
PIN (W) POUT (W) efficiency(%)

185.486 180.519 97.322

375.74 367.99 97.937

554.86 544.06 98.054

746.22 731.45 98.021

927.19 907.62 97.889

1121.01 1094.99 97.679

1304.52 1271.05 97.434

1500.42 1457.98 97.171

1687.37 1634.39 96.860

1880.49 1810.8 96.294

Table 2-2. Efficiency Data at 230VAC-50Hz
PIN (W) POUT (W) efficiency(%)

184.185 180.365 97.926

373.249 367.82 98.545

550.83 544.17 98.791

739.55 731.65 98.932

916.81 907.44 98.978

1105.97 1095.01 99.009

1283.98 1271.21 99.005

1473.02 1457.95 98.977

1651.64 1634.42 98.957

1841.88 1821.76 98.908

2020.78 1997.85 98.865

2211.61 2185.21 98.806

2391.3 2361.31 98.746

2582.64 2548.36 98.673

2762.93 2724.44 98.607

2955.65 2912.09 98.526

3136.87 3088.08 98.445

3330.71 3275.7 98.348

3513.8 3451.83 98.236

3709.53 3639.31 98.107
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2.3 Thermal Images

Figure 2-1. Thermal Image at 115V/1800W

Figure 2-2. Thermal Image at 230V/3600W
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3 Waveforms
3.1 Start-up Waveform

Figure 3-1. 115VAC, 0 Load, Yellow: Iin, Pink: Vout, Green: VFLY 

3.2 Input Current Waveform

Figure 3-2. 115VAC, 100% Load Figure 3-3. 230VAC, 100% Load
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3.3 AC Drop Test
In Figure 3-4 and Figure 3-5: Blue: Vout, Pink: Iin.

Figure 3-4. 115VAC, 100% Load Figure 3-5. 230VAC, 100% Load

3.4 Fly Cap Voltage Balancing
Iout(A) 0.1 0.5 1 1.5 2 2.5 3 3.5 4

Vout(V) 385 385 385 385 385 385 385 385 385

Vout/2(V) 192.5 192.5 192.5 192.5 192.5 192.5 192.5 192.5 192.5

No compensation Vfly(V) 188 183 183 184 184 184 183 183 183

With compensation Vfly(V) 191 190 191 192 192 192 191 191 191

3.5 E-Meter Performance

Figure 3-6. E-Meter Graph at 115VAC
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Figure 3-7. E-Meter Graph at 230VAC

Figure 3-8. E-Meter Graph at 240VDC
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3.6 References
• Texas Instruments, How to reduce current spikes at AC zero-crossing for totem-pole PFC Analog 

Applications Journal
• Texas Instruments, Improve power density with a baby boost converter in a PFC circuit Analog Design 

Journal
• Texas Instruments, Increase power factor by digitally compensating for PFC EMI-capacitor reactive current 

Analog Applications Journal
• Texas Instruments, AC cycle skipping improves PFC light-load efficiency Analog Applications Journal
• Texas Instruments, Five major trends in power-supply designs for servers Technical Article
• Texas Instruments, How to limit PFC re-rush current Analog Design Journal
• B. Sun, S. Yu, B. Genereaux, L. Yin, "Design and Control Strategy of PFC During AC Dropout in a High 

Reliability and High-Power Density Server Power Supply", ECCE 2023
• B. Sun, S. Yu, T. Hud, "A Totem-pole PFC with Re-rush Current Control, Accurate E-metering, Low iTHD and 

High Power Density", APEC 2024
• Modular Hardware System – Common Redundant Power Supply (MCRPS) Base Specification. Open 

Compute Project, Version 1.02 RC2, Aug. 23, 2023. [Online].
• J. Kim, B. McDonald, S. Yu, “AC Dropout Algorithm for Digitally Controlled Totem-pole Bridgeless PFC”, 

APEC 2023
• B. Sun, How to reduce THD of a PFC, April 2023, EDN
• S. Yu, Current sensing considerations in a bridgeless totem pole PFC, June 2022, EDN
• B. Sun, S. Yu, A Novel Control Method to Improve Totem-pole Bridgeless PFC Efficiency, APEC 2026
• B. Sun, How to improve the power factor of a PFC, January 2024, EDN

Waveforms www.ti.com

10 3.6kW 3-Level Flying Cap Totem-Pole Bridgeless PFC Reference Design SLVT239 – MARCH 2026
Submit Document Feedback

Copyright © 2026 Texas Instruments Incorporated

https://www.ti.com/lit/pdf/slyt650
https://www.ti.com/lit/pdf/slyt830
https://www.ti.com/lit/pdf/slyt673
https://www.ti.com/lit/pdf/slyt585
https://www.ti.com/lit/pdf/ssztcw2
https://www.ti.com/lit/pdf/slyt865
https://ieeexplore.ieee.org/document/10362086
https://ieeexplore.ieee.org/document/10362086
https://ieeexplore.ieee.org/document/10509238
https://ieeexplore.ieee.org/document/10509238
https://www.opencompute.org/wiki/Server/DC-MHS
https://ieeexplore.ieee.org/document/10131657
https://www.edn.com/power-tips-116-how-to-reduce-thd-of-a-pfc/
https://www.edn.com/current-sensing-considerations-in-a-bridgeless-totem-pole-pfc/
https://www.edn.com/power-tips-124-how-to-improve-the-power-factor-of-a-pfc/
https://www.ti.com
https://www.ti.com/lit/pdf/SLVT239
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVT239&partnum=PMP41166


IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you fully 
indemnify TI and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.
TI’s products are provided subject to TI’s Terms of Sale, TI’s General Quality Guidelines, or other applicable terms available either on 
ti.com or provided in conjunction with such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable 
warranties or warranty disclaimers for TI products. Unless TI explicitly designates a product as custom or customer-specified, TI products 
are standard, catalog, general purpose devices.
TI objects to and rejects any additional or different terms you may propose.
IMPORTANT NOTICE

Copyright © 2026, Texas Instruments Incorporated

Last updated 10/2025

https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/lit/pdf/SZZQ076
https://www.ti.com

	Description
	Resources
	Features
	Applications
	1 Test Prerequisites
	1.1 Key System Specifications
	1.2 Required Equipment
	1.3 Considerations
	1.4 Test Setup
	1.5 Power Up Procedure

	2 Testing and Results
	2.1 Efficiency Graph
	2.2 Efficiency Data
	2.3 Thermal Images

	3 Waveforms
	3.1 Start-up Waveform
	3.2 Input Current Waveform
	3.3 AC Drop Test
	3.4 Fly Cap Voltage Balancing
	3.5 E-Meter Performance
	3.6 References


