
Test Report: PMP22760
Dual-Output Bias Power Supply Reference Design for
Inverter and Motor Drive Applications

1 Description
This isolated primary-side regulated (PSR) flyback converter provides dual 15-V outputs at 100 mA each. It
was designed to provide bias power for a rotor coil excitation gate-driver in motor and inverter applications. The
isolated output voltage is sampled from the primary-side flyback voltage, eliminating the need for an optocoupler,
voltage reference, or third winding from the transformer for output voltage regulation. It offers a high level of
integration, low cost, and high efficiency in a compact form factor.

Figure 1-1. Top-Side Photo of PCB
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2 Test Prerequisites
2.1 Voltage and Current Requirements

Table 2-1. Voltage and Current Requirements
Parameter Specifications

Input voltage range 12 V–15 V

Output voltage and current 15 V and 100 mA maximum (2X)

Switching frequency Variable, 350 kHz maximum

Isolation 1500 VAC (Pri - Secs), 750 VAC (Sec - Sec)

Topology Flyback (FFM, DCM, BCM operating modes)

2.2 Required Equipment
• Resistive loads (resistor decade boxes), 1.5 W minimum each
• Power supply, variable, 15 V and 0.5 A minimum
• Oscilloscope and probes
• Digital multimeters
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3 Testing and Results
3.1 Thermal Images
This thermal image shows the operating temperature of the top side of the board with 12-VDC input and both
15-V outputs loaded to 100 mA, while at room temperature and no air flow.

Measurement Location Temperature (C)

Sp1 33.8

Sp2 33.5

Sp3 33.7

Figure 3-1. Top Side Thermal Image
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3.2 Efficiency and Power Dissipation Graphs
This graph displays the efficiency and power dissipation of the converter with 12-VDC and 15-VDC input
voltages.

Figure 3-2. Efficiency Graph

3.3 Efficiency and Power Dissipation Data
Efficiency data with equal output loading is shown in the following tables.
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3.4 Voltage Regulation Graphs

Figure 3-3. Output Voltage Regulation With Equal Loading
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Figure 3-4. Output Voltage Regulation With Cross Loading

3.5 Cross-Load Voltage Regulation Data and Efficiency
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4 Waveforms
4.1 Start-up Sequence
The following image shows the output voltage start-up waveforms (Vout1 in Blue, Vout2 in Yellow) after the
application of 12-V input (Red) with each output loaded to 100 mA.

5 V/div, 5 ms/div

Figure 4-1. Output Voltage Start-up Waveforms

The following image shows the output voltage start-up waveforms (Vout1 in Blue, Vout2 in Yellow) after the
application of 12-V input (Red) with each output loaded to 10 mA.

5 V/div, 5 ms/div

Figure 4-2. Output Voltage Start-up Waveforms
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The following image shows the output voltage start-up waveforms (Vout1 in Blue, Vout2 in Yellow) after the
application of 12-V input (Red) with each output loaded to 0 mA

5 V/div, 5 ms/div

Figure 4-3. Output Voltage Start-up Waveform

Waveforms www.ti.com

8 Dual-Output Bias Power Supply Reference Design for Inverter and Motor Drive
Applications

TIDT224 – MARCH 2021
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=TIDT224&partnum=PMP22760


4.2 Switch Node
The following image shows the FET switch node voltage SW (Red) at TP4. The input voltage is 12 VDC and
both 15-V outputs are loaded to 100 mA.

10 V/div, 1 µs/div

Figure 4-4. FET Switch Node Voltage SW

The following image shows the FET switch node voltage SW (Red) at TP4. The input voltage is 12 VDC and
both 15-V outputs are loaded to 50 mA.

10 V/div, 1 µs/div

Figure 4-5. FET Switch Node Voltage SW
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The following image shows the FET switch node voltage SW (Red) at TP4. The input voltage is 12 VDC and
both 15-V outputs are loaded to 10 mA.

10 V/div, 1 µs/div

Figure 4-6. FET Switch Node Voltage SW

The following image shows the FET switch node voltage SW (Red) at TP4. The input voltage is 15 VDC and
both 15-V outputs are loaded to 100 mA.

10 V/div, 1 µs/div

Figure 4-7. FET Switch Node Voltage SW
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The following image shows the FET switch node voltage SW (Red) at TP4. The input voltage is 15 VDC and
both 15-V outputs are loaded to 50 mA.

10 V/div, 1 µs/div

Figure 4-8. FET Switch Node Voltage SW

The following image shows the FET switch node voltage SW (Red) at TP4. The input voltage is 15 VDC and
both 15-V outputs are loaded to 10 mA.

10 V/div, 1 µs/div

Figure 4-9. FET Switch Node Voltage SW
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The following image shows the secondary winding voltage of the transformer at T1- pin 5 (Red) with respect to
T1 – pin 6. The input voltage is 15 VDC and both 15-V outputs are loaded to 100 mA.

10 V/div, 1 µs/div

Figure 4-10. Secondary Winding Voltage of the Transformer

The following image shows the secondary winding voltage of the transformer at T1- pin 5 (Red) with respect to
T1 – pin 6. The input voltage is 15 VDC and both 15-V outputs are loaded to 50 mA.

10 V/div, 1 µs/div

Figure 4-11. Secondary Winding Voltage of the Transformer
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4.3 Output Voltage Ripple
The following image shows the 15-V output ripple voltage (AC coupled). The input voltage is 12 VDC and both
15-V outputs are loaded to 100 mA.

100 mV/div, 2 µs/div

Figure 4-12. Ripple Voltage, 15-V Output

The following image shows the 15-V output ripple voltage (AC coupled). The input voltage is 15 VDC and both
15-V outputs are loaded to 100 mA.

100 mV/div, 2 µs/div

Figure 4-13. Ripple Voltage, 15-V Output
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4.4 Load Transients
The following image shows the 15-V output voltage (AC coupled, Red) when the load current (Green) is stepped
from 50 mA to 100 mA. The second output is loaded to 100 mA and the input voltage is 12 VDC.

200 mV/div, 50 mA/div, 200 µs/div

Figure 4-14. Load Transients, 15-V Output Voltage

The following image shows the 15-V output voltage (AC coupled, Red) when the load current (Green) is stepped
from 100 mA to 50 mA. The second output is loaded to 100 mA and the input voltage is 12 VDC.

200 mV/div, 50 mA/div, 200 µs/div

Figure 4-15. Load Transients, 15-V Output Voltage
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The following image shows the 15-V output voltage (AC coupled, Red) when the load current (Green) is stepped
from 50 mA to 100 mA. The second output is loaded to 100 mA and the input voltage is 15 VDC.

200 mV/div, 50 mA/div, 200 µs/div

Figure 4-16. Load Transients, 15-V Output Voltage

The following image shows the 15-V output voltage (AC coupled, Red) when the load current (Green) is stepped
from 100 mA to 50 mA. The second output is loaded to 100 mA and the input voltage is 15 VDC.

200 mV/div, 50 mA/div, 200 µs/div

Figure 4-17. Load Transients, 15-V Output Voltage
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