Test Report: PMP31422

Low Standby Power Wide Input Voltage UCC28750

Reference Design

Description

This reference design is designed for low standby
power and low cost. This design showcases the
UCC28750 isolated flyback controller and operates
over an ultra-wide input voltage range of 85V ¢ to
400V ¢ to deliver an isolated 12V at 1.25A output.

Resources
PMP31422 Design Folder
TLV431A Product Folder

Top View

i3 TEXAS INSTRUMENTS

Features

Cycle-by-cycle overcurrent protection
Discontinuous conduction mode (DCM) and
continuous conduction mode (CCM) operation
Low standby power

Ultra-wide input range

Applications

Refrigerator and freezer
Washer and dryer
Electricity meter

Bottom View

Angled View 1

SLVT247 — MAY 2026
Submit Document Feedback

Low Standby Power Wide Input Voltage UCC28750 Reference Design 1

Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com/tool/31422
https://www.ti.com/product/TLV431A
https://www.ti.com/solution/refrigerators-and-freezers?variantid=34078&subsystemid=13867
https://www.ti.com/solution/washer-dryer?variantid=34075&subsystemid=33903
https://www.ti.com/solution/electricity-meter?variantid=24375&subsystemid=53016
https://www.ti.com
https://www.ti.com/lit/pdf/SLVT247
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVT247&partnum=PMP31422

13 TEXAS
INSTRUMENTS
Test Prerequisites www.ti.com

1 Test Prerequisites
1.1 Voltage and Current Requirements

Table 1-1. Voltage and Current Requirements

Parameter Specifications
Input Voltage Range 85Vac to 400Vac
Output Voltage 12v

Maximum Output Current 1.25A

Topology Isolated flyback

1.2 Dimensions

The outline of the PMP31422 RevA board is 149mm x 50mm with two copper layers. The copper thickness is
35um on each layer.

2 Testing and Results
2.1 Efficiency Graphs
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Figure 2-1. Efficiency versus Output Current

2.2 Load Regulation
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Figure 2-2. Output Voltage versus Output Current
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2.3 Standby Power
Standby power with different input voltages and no load.
Table 2-1. Standby Power

Input [Vacl Standby Power [mW]
85 24
110 25
150 26
200 28
230 30
273 34

2.4 Overcurrent Protection

Table 2-2. Overcurrent Protection

Input [Vacl Overcurrent protection [A]
110 1.40
230 1.55
273 1.62

2.5 Thermal Images

The thermal images in Figure 2-3 and Figure 2-4 were captured after 10 minutes with 1.25A output current.

01.04.26 12:44

Figure 2-3. Thermal Image @ 110Vac iy and 1.25Aqyt
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01.04.26 12:42

Figure 2-4. Thermal Image @ 230Vac jn and 1.25Aqyt

2.6 Bode Plots
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Figure 2-5. Bode Plot with 1.25A Load Current
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110Vac_n 230Vac_in
Bandwidth (kHz) 1.3 1.7
Phasemargin 75° 70°
slope (20dB/decade) -1.01 -1.12
gain margin (dB) -23 -21
2.7 EMI
2.7.1 Conducted Emissions 110V¢ Input
* RBW Marker 1 [T1 ]
01.Apr 26 17:34 *VBW 12,72 dB V
Ref 90 dB V ALt 10 dB *SWT 150.000000000 kHz
90 1 Hz 1 Hz
80 28]
8GL
) 2y
R 70
2 PK * [ Trefrr22
CLRWR |l &R\
\
Trser222
d 0
k A 6DB
3
20
-0 —
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Start 150 kHz Stop 30 MHz

Figure 2-6. 110V 5c Input and 1.25A Output Current and Secondary Ground Connected to Earth
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2.7.2 Conducted Emissions 230V ¢ Input
* RBW Marker 1 [T1 ]
01.Apr 26 17:37 * VBW 12.90 dB V
Ref 90 dB V *Att 10 dB * SWT 150.000000000 kHz
90 1 Hz i MHz
r80 C
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2 PK *["TrsRR22
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\
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50
1 |of T
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F20
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= |
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Sttt 150 WHE Stop 30 MH:z

Figure 2-7. 230V ¢ Input and 1.25A Output Current and Secondary Ground connected to Earth
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3 Waveforms

3.1 Switching with 230V ¢ Input Voltage
3.1.1 No Load
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Figure 3-1. Switching with No Load (4pus/div)
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Figure 3-2. Switching with No Load (80ps/div)
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3.1.2 40mA Load Current
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Figure 3-3. Switching with No Load (10ms/div)
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Figure 3-4. Switching with 40mA Load (400us/div)
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3.1.3 100mA Load Current
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Figure 3-5. Switching with 100mA Load (20ps/div)
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3.1.4 500mA Load Current
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Figure 3-6. Switching with 500mA Load (10us/div)
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3.1.5 1.25A Load Current

File Utility Help
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Figure 3-7. Switching with 1.25A Load (1us/div)
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Figure 3-8. Switching with 1.25A Load (2us/div)
10 Low Standby Power Wide Input Voltage UCC28750 Reference Design SLVT247 — MAY 2026

Submit Document Feedback
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLVT247
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVT247&partnum=PMP31422

i3 TEXAS
INSTRUMENTS

www.ti.com Waveforms

File Utility Help

y.

2. C jned — T — : :M._OW

‘tha
100 V/div
1MQ

| 200 MHz & |

Figure 3-9. Switching with 1.25A Load (4ps/div)

Horizontal
4.00 p;fdlv
5R:2.50 G5/s
|RL:T Mpts

Tngger -W Acquisition -
1oV || Sample

4.176 kAcgs 1Apr 2026 |

J 17:59:29 |

File Utility Help 1

- Ekla

1 600 V|
500 V]

400 V|

300 V| 4
:

200 V|

100 V|

H‘“ o . }n- N b- . ™| . P P . 0o

(< Horizontal
100 Vidiv | 10.0 ps/div
1MQ SR:2.50 GS/s

. 200 MHz & | | RL:1 Mpts

Figure 3-10. Switching with 1.25A Load (10ps/div)
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3.2 Switching with 565Vp¢ Input Voltage

3.2.1 No Load

Figure 3-12. Switching with No Load (10ps/div)
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Figure 3-11. Switching with No Load (0.4pus/div)
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Figure 3-13. Switching with No Load (10ms/div)

3.2.2 1.25A Load Current
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Figure 3-14. Switching 1.25A Load (2us/div)
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Figure 3-15. Switching 1.25A Load (4ps/div)
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Figure 3-16. Switching 1.25A Load (10us/div)
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3.3 Output Voltage Ripple
3.3.1 110Vc Input 1.25A Load
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Figure 3-17. Output Voltage Ripple with 1.25A Output Current (4us/div; 20MHz Bandwidth)
3.3.2 230V 5c Input 1.25A Load
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Figure 3-18. Output Voltage Ripple with 1.25A Output Current (4us/div; 20MHz Bandwidth)
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3.4 Input Ripple with 85V,¢ / 60Hz input

File Utlity Help I
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Figure 3-19. Input Voltage Ripple with 1.25A Output Current (4ms/div; 20MHz Bandwidth)

3.5 Load Transients
Load transient: 0 to 1.25A loadstep
3.5.1 85V5¢ Input
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Figure 3-20. Load Transient 0A to 1.25A (100mV/div and 20ms/div)
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3.5.2 273V input
File Utility Help [ L] ]
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Figure 3-21. Load Transient 0A to 1.25A (100mV/div and 20ms/div)

3.6 Start-up Sequence
3.6.1 Input voltage 85V ¢
3.6.1.1 1.25 Load Current

File Utility Help [ g 1

; . .. W

1 408V
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| 1 TR 1 80.0 MV
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Figure 3-22. 85V ¢ Start-up into 1.25A Output Current
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3.6.1.2 No load

File Utility Help
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Figure 3-23. 85V ¢ Start-up without Load

3.6.2 Input voltage 272V ¢
3.6.2.1 1.25A Load Current

File Utility Help 5 [ 1

"
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Figure 3-24. 272V ¢ Start-up into 1.25A Output Current

18 Low Standby Power Wide Input Voltage UCC28750 Reference Design

SLVT247 — MAY 2026

Submit Document Feedback

Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLVT247
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVT247&partnum=PMP31422

13 TEXAS

INSTRUMENTS
www.ti.com Waveforms
3.6.2.2 No Load
File Utility Help [ ] ]
| C1 T 1 80.0 mV
T = == == o | ] : (e R
f— TT et
Y . Bus SR:10.0 MS/s Single: 11 ([ a7 1Apr 2026 |
|20 MHz & | o [ RLTMpts J J 17:50:50 |
Figure 3-25. 272V ¢ Start-up without Load
3.7 Shutdown Sequence
3.7.1 Input Voltage 230V,c
File Utility Help L] 1
iv
4 mx
3.08 V]
Ep o
T () == { | 1 i f 3
11 | lteralecesabcomad |
Py Bus SR:25.0 MS/s Single: 1/1 [[[%:2 1Apr 2026
20 MHZ B | e JL [RLIMpts 17:56:41
Figure 3-26. Shutdown from 1.25A Output Current
Trademarks
All trademarks are the property of their respective owners.
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