
Test Report: PMP23653
25W Isolated USB-C® Supply Reference Design

Description
This reference design is a 25W isolated USB-
C supply with 2× Means of Patient Protection 
(MOPP) isolation for portable medical devices and 
handheld test equipment applications. The USB-C 
PD sink-only controller TPS25730 provides complete 
power delivery (PD) negotiation with no firmware 
development required. Primary side regulation (PSR) 
flyback controller LM25185 reduces size, cost, and 
increases efficiency by eliminating the need for 
auxiliary winding. High full-load efficiency of 90.3% 
is achieved with the use of a synchronous rectifier 
controller UCC24612 paired with a synchronous 
rectifier MOSFET CSD18543Q3A. The design 
incorporates a planar transformer to achieve a low 
profile and high power-density.

Resources
PMP23653 Design Folder
LM25185 Product Folder
TPS25730 Product Folder
UCC24612 Product Folder

Features
• USB-C PD sink only support (5V, 9V)
• Small form-factor (60 × 20 × 20 mm)
• 2×MOPP isolation
• Primary side control with tight load regulation
• Synchronous rectifier for high efficiency (90.3%)
• Short-circuit, over-power, and short-to-VBUS 

protection

Applications
• Infusion pump
• Oscilloscopes and digitizers
• Portable field instrumentation
• Digital multimeter (DMM)

Top of Board Bottom of Board

www.ti.com Description

SLVT250 – JUNE 2026
Submit Document Feedback

25W Isolated USB-C® Supply Reference Design 1

Copyright © 2026 Texas Instruments Incorporated

https://www.ti.com/tool/PMP23653
https://www.ti.com/product/LM25185
https://www.ti.com/product/TPS25730
https://www.ti.com/product/UCC24612
https://www.ti.com/solution/infusion-pump?variantid=34094&subsystemid=19447
https://www.ti.com/solution/oscilloscopes-digitizers?variantid=15008&subsystemid=32654
https://www.ti.com/solution/portable-field-instrumentation?variantid=25140&subsystemid=37432
https://www.ti.com/solution/digital-multimeter-dmm?variantid=20220&subsystemid=33425
https://www.ti.com
https://www.ti.com/lit/pdf/SLVT250
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVT250&partnum=PMP23653


TPS25730D

PD Controller

5V 9V5V 9V
VBUS

CC1

CC2

LM25185

GATE

CS

RL

VS VG VD

FB

CIN
COUT

Vout

12V/2A OUT

Q1

Q2

T1

CC2

CC1

VBUS PPHV

UCC24612-1

SCLSDA

SCL

SDA

SCL

SDA

ISO1640

Negotiated PDO
Optional 

MCU
Negotiated PDO

Block Diagram

Applications www.ti.com

2 25W Isolated USB-C® Supply Reference Design SLVT250 – JUNE 2026
Submit Document Feedback

Copyright © 2026 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SLVT250
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVT250&partnum=PMP23653


1 Test Prerequisites

1.1 Voltage and Current Requirements
Table 1-1. Voltage and Current Requirements

Parameter Specifications
Input voltage range 5VDC to 9VDC

Output voltage 12V

Maximum input current 3A

Maximum output power 25W

Switching frequency 200kHz

Topology PSR flyback

Efficiency 90.3% at full load

1.2 Required Equipment
• DC source
• USB-C PD source capable of 5V/3A, 9V/3A
• DC Electronic load
• Oscilloscope
• Infrared thermal camera
• Digital multimeter

External Power Supply or Power Accessory Requirements:

• Nom Output Voltage: 5VDC or 9VDC
• Max Output Current: >3000mA
• Efficiency Level V

Note
TI recommends using an external power supply or power accessory which complies with applicable 
regional safety standards such as (by example) UL, CSA, VDE, CCC, PSE, and so on.

1.3 Considerations
All measurements were taken at approximately 23°C ambient temperature.

WARNING

Caution Hot surface.
Contact may cause burns.
Do not touch.

1.4 Dimensions
60mm × 20mm × 20mm (Open frame)

1.5 Test Setup
When using a USB-C supply, connect the USB-C cable to J1 (USB-C receptable). When using a benchtop DC 
supply, connect the positive terminal to TP2 (PPHV) and negative terminal to TP3 (GND). The efficiency was 
tested using a benchtop DC supply. When testing efficiency, add external bulk capacitance close to VIN to avoid 
ringing effect due to long wires. For this test, 2 × 470μF 35V aluminum electrolytic capacitors were placed in 
parallel.

www.ti.com Test Prerequisites

SLVT250 – JUNE 2026
Submit Document Feedback

25W Isolated USB-C® Supply Reference Design 3

Copyright © 2026 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SLVT250
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVT250&partnum=PMP23653


PMP23653 boardUSB-C supply 5VDC/9VDC DC E-load12V 25WJ1 J2

Using a USB-C supply:

TP2

TP3

Figure 1-1. Test Setup USB-C Supply

PMP23653 boardDC supply 5VDC-9VDC DC E-load12V 25W
J

1
J2
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Using a DC supply:

Figure 1-2. Test Setup DC Supply

2 Testing and Results
2.1 Efficiency Graphs
Efficiency is shown in Figure 2-1.

Output Power (W)

Ef
fic

ie
nc

y 
(%

)

0 5 10 15 20 25 30
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

9VIN 12VOUT
5VIN 12VOUT

Figure 2-1. Efficiency
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2.2 Efficiency Data
Efficiency data is shown in Table 2-1.

Table 2-1. 1 Efficiency Data for 9VIN
VIN (V) IIN (A) VOUT (V) IOUT (A) PIN (W) POUT (W) PLOSS (W) Efficiency (%)
9.003 0.315 12.224 0.199 2.836 2.431 0.404 85.74

9.001 0.621 12.325 0.398 5.587 4.905 0.681 87.81

9.080 0.931 12.326 0.609 8.453 7.507 0.947 88.80

9.075 1.223 12.404 0.809 11.094 10.034 1.061 90.44

9.007 1.528 12.463 1.007 13.762 12.550 1.211 91.20

9.001 2.125 12.470 1.404 19.127 17.503 1.624 91.51

9.006 2.730 12.471 1.792 24.586 22.348 2.238 90.90

9.010 3.074 12.464 2.014 27.697 25.096 2.600 90.61

9.004 3.285 12.475 2.142 29.578 26.718 2.860 90.33

Table 2-2. 2 Efficiency Data for 5VIN
VIN (V) IIN (A) VOUT (V) IOUT (A) PIN (W) POUT (W) PLOSS (W) Efficiency (%)
5.012 0.625 12.391 0.217 3.133 2.693 0.440 85.96

5.002 1.091 12.372 0.390 5.459 4.824 0.635 88.37

5.008 1.667 12.467 0.607 8.346 7.563 0.783 90.62

5.009 2.151 12.460 0.785 10.776 9.785 0.991 90.80

5.010 3.036 12.449 1.103 15.209 13.728 1.481 90.26

5.001 3.608 12.453 1.300 18.044 16.194 1.850 89.75

2.3 Thermal Images
Thermal image is captured in approximately 23°C ambient temperature after running for 20 minutes.

Figure 2-2. Top Thermal Image, 9VIN, 12VOUT, 26W 
Output Power

Figure 2-3. Bottom Thermal Image, 9VIN, 12VOUT, 
26W Output Power
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3 Waveforms
3.1 Switching
Primary and secondary side FETs switching behavior is shown in Figure 3-1 and Figure 3-2.

Figure 3-1. Primary and Secondary Side FET switching; 9VIN, 12VOUT, 2A Load

Figure 3-2. Primary and Secondary Side FET switching; 9VIN, 12VOUT, 1A Load
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3.2 Output Voltage Ripple
Output voltage ripple is shown in Figure 3-3 through Figure 3-5.

Figure 3-3. Output Voltage Ripple; 9VIN, 12VOUT, No Load

Figure 3-4. Output Voltage Ripple; 9VIN, 12VOUT, 1A Load
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Figure 3-5. Output Voltage Ripple; 9VIN, 12VOUT, 2A Load
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3.3 Short-Circuit and Over-Power Protection
Short-circuit protection is shown in Figure 3-6. Converter is running at full load and output is shorted. Output 
drops to zero and converter attempts to restart indefinitely.

Figure 3-6. Short-Circuit Protection

Over-power protection is shown in Figure 3-7. The output load is stepped from 1.5A to 3A and the converter 
reduces the output voltage to prevent excess power draw.

Figure 3-7. Over-Power Protection
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3.4 Load Transients
Load transient response is shown in Figure 3-8.

Figure 3-8. 9VIN, 12VOUT, Output Current Stepped From 0.4A to 1.7A
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3.5 Start-up Sequence
Start-up behavior is shown in Figure 3-9 and Figure 3-10.

Figure 3-9. Startup Waveforms; 9VIN, 12Vout, 6.2Ω Load

Figure 3-10. Startup Waveforms; 9VIN, 12Vout, 6.2Ω Load
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3.6 Load Regulation
Load regulation is shown in Figure 3-11.
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Figure 3-11. Load Regulation; 9VIN, 12VOUT

Trademarks
USB-C® is a registered trademark of USB Implementers Forum.
All trademarks are the property of their respective owners.
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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.
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