Test Report: PMP30817
10-VDC to 30-VDC Input PSR Flyback Converter With

Dual-Output Reference Design

Wip TEXAS INSTRUMENTS

1 Description

This reference design provides two isolated voltages (6 V at 200 mA, 12 V at 200 mA) from a DC input supply
(10 V=30 V). By means of 0-Q resistors, a flexible transformer can be configured to change the turns ratio and
output voltages without any layout change. The converter enables an isolated DC/DC solution with high density
and low component count. No auxiliary transformer winding is required and a 100-V rated primary-side switch is
integrated.
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2 Testing and Results
2.1 Efficiency Graphs

Efficiency is shown in the following figure.
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Figure 2-1. Efficiency Graph
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2.2 Load Regulation

The load regulations of the two outputs is shown in the following figures.
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Figure 2-2. Load Regulation Output1
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Figure 2-3. Load Regulation Output2
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2.3 Thermal Image

The thermal image is shown in the following figure.
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39 Name | Temperature | Background
- T1 51.9°C 25.5°C
i U1 43.9°C 25.5°C
- D1 48.4°C 25.5°C
30 D2 42.6°C 25.5°C
L 27.4 D3 37.0°C 25.5°C
°C D4 38.5°C 25.5°C

Figure 2-4. Input Voltage = 10 V; Load Current = Full Load
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3 Waveforms

3.1 Switch Node Voltage

Switching behavior is shown in the following figures.
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Figure 3-1. Input Voltage = 10 V; Load Current = Full Load
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Figure 3-2. Input Voltage = 10 V; Load Current = No Load
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Figure 3-3. Input Voltage = 24 V; Load Current = Full Load
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Figure 3-4. Input Voltage = 24 V; Load Current = No Load
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3.2 Output Voltage Ripple

Output voltage ripple is shown in the following figures.

Tek

1 ey

19 Feb 20 13:21:08

Stapped Single Sey
._'I'_._'r".'_l'_l'"T'_!' _|"?-'_.'" T

o

1 7T | L I L] | T 1T 1T | T T T 1]

(Burtons)

X Position
BA0.Omdiv
¥ Position
280 0mdiv
mnanicz) 40.0mY
Ap: 40.0m
;40,08 M 40 .0
Yoz 00 n: 1.0
Imtinicz2) =40 .0
L_{p: -40.0m
o -40.0m B -40.00
i n: 1.0
_IPE-PEICZ) S0.0mY
p: 79953595
;800 M 80 .0
figk n: 1.0

Chz

100rmY

1 Ew

M

0.0ps 50.0MSsE

& ChZ o 200mY

20.0nsfpt

Figure 3-5. Output1: Input Voltage = 10 V; Load Current = Full Load
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Figure 3-6. Output1: Input Voltage = 30 V; Load Current = Full Load
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Figure 3-7. Output2: Input Voltage = 10 V; Load Current = Full Load
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Figure 3-8. Output2: Input Voltage = 30 V; Load Current = Full Load
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3.3 Load Transients

Load transient response is shown in the following figures.
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Figure 3-9. Output1: Input Voltage = 10 V; Load Current=0.1 Ato 0.2 A
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Figure 3-10. Output1: Input Voltage = 30 V; Load Current=0.1 Ato 0.2 A

TIDT231 — MAY 2021 10-VDC to 30-VDC Input PSR Flyback Converter With Dual-Output Reference 15
Submit Document Feedback Design
Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=TIDT231&partnum=PMP30817

Waveforms

13 TEXAS
INSTRUMENTS

www.ti.com

Tek

Stopped Single Seq 1 AGos

11 Feb 20 16:32:10

IIII|IIII'TIIII|IIII|IIII

E—
E—

Mlan(C2) 112 0rnY
P 112.0m
....................... m 112|:|m M 112':'”
7. 0.0 n: 1.0
Malin (02 =168 OmY
p: -165.0m
i -163.0m M -165.00
7. 0.0 n: 1.0
.............................................. PE-PRICZ)  280.0mY
po 280.0m
i 280.0m M 250.0n
7. 0.0 n: 1.0
IIIIIIIIIIIII|IIII|IIIIIIIIIIIII|IIII|IIII|IIII
Chz 200mY b Bw Ml 1.0mns SO0KSS 2 Opzhat
Chd 100md D Bw & Chd - A72rmd
Figure 3-11. Output2: Input Voltage = 10 V; Load Current =0.1 Ato 0.2 A
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Figure 3-12. Output2: Input Voltage = 30 V; Load Current=0.1 Ato 0.2 A
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3.4 Start-up Sequence

Start-up behavior is shown in the following figures.
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Figure 3-13. Input Voltage = 10 V; Load Current = Full Load
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Figure 3-14. Input Voltage = 30 V; Load Current = Full Load
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Figure 3-15. Input Voltage = 10 V; Load Current = No Load
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Figure 3-16. Input Voltage = 30 V; Load Current = No Load
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3.5 Shut-down Sequence

Shut-down sequence is shown in the following figures.
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Figure 3-17. Input Voltage = 10 V; Load Current = Full Load
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Figure 3-18. Input Voltage = 30 V; Load Current = Full Load

TIDT231 — MAY 2021
Submit Document Feedback

10-VDC to 30-VDC Input PSR Flyback Converter With Dual-Output Reference

Copyright © 2021 Texas Instruments Incorporated

Design

23


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=TIDT231&partnum=PMP30817

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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 Tl 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. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl 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 or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

	1 Description
	2 Testing and Results
	2.1 Efficiency Graphs
	2.2 Load Regulation
	2.3 Thermal Image

	3 Waveforms
	3.1 Switch Node Voltage
	3.2 Output Voltage Ripple
	3.3 Load Transients
	3.4 Start-up Sequence
	3.5 Shut-down Sequence


