
Test Report:
PMP22220 1500-W AC Switch Bridgeless PFC Reference 
Design

Description
This reference design is an AC switch bridgeless power factor correction (PFC) operates with continuous 
conduction mode (CCM). It takes universal AC-input voltage (90 VAC to 264 VAC), provides 390-V, 1000-W 
low-line output and 1500 W high-line output. This design uses the UCD3138 digital controller and UCC21220 
isolated gate driver. This design achieves 97.1% peak efficiency at 115-VAC input and 98.3% peak efficiency at 
230-VAC input. The total harmonic distortion (THD) is less than 1.2% at 115 VAC, 1000 W and less than 2% at 
230 VAC, 1500 W. The power factor is greater than 0.997 for both 115 VAC and 230 VAC at full load.

www.ti.com Description

TIDT174A – APRIL 2020 – REVISED JUNE 2023
Submit Document Feedback

PMP22220 1500-W AC Switch Bridgeless PFC Reference Design 1

Copyright © 2023 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/TIDT174
https://www.ti.com/feedbackform/techdocfeedback?litnum=TIDT174A&partnum=


1 System Specification
1.1 Board Dimension:
185mm x 69mm x 45mm (L x W x H) (Not include MP100).

1.2 Input Characteristics
Parameter Conditions Min TYP MAX Units

Input Voltage Normal Operating 90 264 V

Input Current 115Vac and 1000W load 9.06 A

230Vac and 1500W load 6.67 A

AC Frequency 47 63 Hz

Inrush current 260Vac at 90 degree phase 12 A

1.3 Output Characteristics
Parameter Conditions Min TYP MAX Units
Output Voltage 390 V

Output power 230Vac input 1500 W

115Vac input 1000 W

100Vac input 900 W

90Vac input 800 W

Output Ripple(low frequency peak to 
peak)

1000W @ 115Vac 20 V

1500W @ 230Vac 28 V

Over Current Protection Cycle-by-cycle current limit (peak) 20 A

Over Voltage Protection Shut down and latch 430 V

Hiccup between 370V and 420V 420 V

Switching frequency Single phase 75 KHz
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2 Testing and Results
2.1 Board Photos
The photographs below show the top and bottom view of the PMP22220 board. A separate bias daughter card 
PMP22459 is plugged in PMP22220 to provide bias supplies.

2.1.1 Top Side

2.1.2 Bottom Side
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2.2 Efficiency Data
Peak efficiency: 97.1% @ 115VAC/60Hz and 98.3% @ 230VAC/50Hz

2.2.1 115VAC/60Hz Efficiency Measurement Data (without Bias)

115VAC/60Hz
Pin(W) Pout(W) Efficiency (%)
105.68 101.92 96.44%

206.29 199.55 96.73%

309.31 300.23 97.06%

414.05 402.1 97.11%

520.5 505.3 97.08%

623.91 604.66 96.91%

728.27 704.61 96.75%

829.32 800.64 96.54%

934.56 900.25 96.33%

1041.46 1000.57 96.07%
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2.2.2 230VAC/50Hz Efficiency Measurement Data (without Bias)

230VAC/50Hz
Pin(W) Pout(W) Efficiency (%)
106.16 102.57 96.62%

210.79 205.84 97.65%

310.12 304.04 98.04%

412.96 405.36 98.16%

512.61 503.83 98.29%

616.68 606.21 98.30%

716.68 704.57 98.31%

817.58 803.75 98.31%

915.36 899.59 98.28%

1020.94 1003.09 98.25%

1122.83 1102.76 98.21%

1225.22 1202.97 98.18%

1327.74 1302.98 98.14%

1430.99 1403.56 98.08%

1533.34 1503.44 98.05%

2.3 THD and PF
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Vin load(W) THD(%) PF

115V/60Hz

100 6.3 0.942

200 3.65 0.982

300 2.97 0.99

400 2.35 0.994

500 1.8 0.995

600 1.58 0.996

700 1.35 0.996

800 1.27 0.996

900 1.15 0.997

1000 1.15 0.997

230/50

100 6.55 0.887

200 6.9 0.945

300 6.9 0.965

400 5.85 0.978

500 4.85 0.985

600 4.15 0.988

700 2.99 0.991

800 2.62 0.993

900 2.45 0.994

1000 2.28 0.995

1100 2.15 0.996

1200 2.09 0.996

1300 2 0.997

1400 1.95 0.997
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2.4 Thermal Images
The thermal images below show a top view, front view and MOSFET view of the board. The ambient 
temperature was 25℃.

2.4.1 115VAC/60Hz, 1000W, Top

2.4.2 115VAC/60Hz, 1000W, Side
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2.4.3 115VAC/60Hz, 1000W, Mosfet

2.4.4 230VAC/50Hz, 1500W, Top
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2.4.5 230VAC/50Hz, 1500W, Side

2.4.6 230VAC/50Hz, 1500W, MOSFET
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2.5 Startup
In the following waveforms, Channel 1 is output voltage

2.5.1 115VAC/60Hz – No Load

2.5.2 115VAC/60Hz 200W
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2.5.3 230VAC/50Hz – No Load

2.5.4 230VAC/50Hz 200W
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2.6 Input Current Waveform
In the following waveforms, Channel 3 is input current, Channel 4 is input voltage

2.6.1 115VAC/60Hz 500W

2.6.2 115VAC/60Hz 1000W

Testing and Results www.ti.com

12 PMP22220 1500-W AC Switch Bridgeless PFC Reference Design TIDT174A – APRIL 2020 – REVISED JUNE 2023
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/TIDT174
https://www.ti.com/feedbackform/techdocfeedback?litnum=TIDT174A&partnum=


2.6.3 230VAC/50Hz 750W

2.6.4 230VAC/50Hz 1500W
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2.7 Load Transient
In the following waveforms, Channel 1 is output voltage, Channel 2 is output current, Channel 3 is input current

2.7.1 115VAC/60Hz 0W -> 1000W

2.7.2 115VAC/60Hz 1000W -> 0W
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2.7.3 230VAC/50Hz 0W -> 1000W

2.7.4 230VAC/50Hz 1000W -> 0W
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2.8 Line Transient
In the following waveforms, Channel 1 is output voltage, Channel 3 is input current, Channel 4 is input voltage

2.8.1 230VAC -> 115VAC 700W

2.8.2 115VAC -> 230VAC 700W
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2.8.3 230VAC -> 115VAC 0W

2.8.4 115VAC -> 230VAC 0W
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2.9 AC Frequency Transient
In the following waveforms, Channel 1 is output voltage, Channel 3 is input current, Channel 4 is input voltage

2.9.1 47Hz -> 63Hz 1000W

2.9.2 63Hz -> 47Hz 1000W
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