Test Report: PMP4190
3-V to 6-V DC Input, 5-V/0.5-A, 1-MHz Isolated Flyback
Reference Design

Wi} TEXAS INSTRUMENTS

Description

This simple and compact design demonstrates how integrated boost converters, usually relegated to portable
applications, can be leveraged in isolated auxiliary supplies. This example showed how to use the TPS61175 with
a low input voltage This simple design can be placed in a small amount of board space. The design consumes a
total of 1.8 in® on one side of the board.
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2 An IMPORTANT NOTICE at the end of this Tl reference design addresses authorized use, intellectual property matters and other
important disclaimers and information.
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1 Test Prerequisites
1.1 Voltage and Current Requirements
Table 1. Voltage and Current Requirements
PARAMETER SPECIFICATIONS
Input Voltage Range 3vDC - 6VDC
Output Voltage/Current 5V/0.5A
1.2 Required Equipment
e DC voltage source
e Electronic load
e  Multi-meters
e Oscilloscope
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2 Testing and Results

2.1 Efficiency

2.1.1 5V Output
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2.3 Thermal Images
Measured after 30 minutes at full load and 25° C ambient temperature with no external airflow.
2.3.1 3VDC Input, Top, 5V/0.5A Output
Spl-U2
Sp2 - D2
58.0 °C oC
37.5°C
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2.3.3 5VDC Input, Top, 5V/0.5A Output

Spl-U2
Sp2 - D2

2.3.4 5VDC Input, Bottom, 5V/0.5A Output

Bx1 Max 33.0°C oC
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3 Waveforms

3.1 Switching

3.1.1 SW to GND, 3VDC Input, 5V/0.5A Output
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Timebase  0ns
2.00 Vidiv| 200 ns/div Stop 256V
-4.00 V offset] 8kS 4 GS/s Edge Positive

3.1.2 SW to GND, 5VDC Input, 5V/0.5A Output
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Timebase 0 ns§ Trigger [BES
200 ns/div Stop 256V
8kS 4 GS/s Edge Positive
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3.2 Output Voltage Ripple

3.2.1 5V/0.5A Output, 3VDC Input

[ & [~C 1] Timebase 0.00 s
10.0 mV/div 500 ns/div Stop 129 mV
0 mV offset 20 kS 4 GS/s Edge Positive
3.2.2 5V/0.5A Output, 5VDC Input
13
[l 5 [~c 1] Timebase 0.00 ps
10.0 mv/div) 500 ns/div Stop 129 mv
0 mV offset 20 kS 4 GS/s Edge Positive
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3.3 Bode Plot
3.3.1 5V/0.5A Output, 3VDC (3-Gain/3-Phase) and 5VDC (5-Gain/5-Phase) Input
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3.4 Load Transients

3.4.1 5V Output, OA to 0.25A, 3VDC Input

C1 - \Vout

C4 - lout
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Timebase 0.0 ms

500 mVidiv 200 mAdiv 5.00 ms/div Stop 140 mV

i EmmEm

1.000 V offset -600 mA ofst 100 kS 2MS/s Edge Positive

3.4.2 5V Output, 0A to 0.25A, 5VDC Input

Cl - Vout
C4 — lout

" | R
B - L.‘,‘_“f“h‘.llhuy.um)u HIHIH-IIII-IIIJ 3
|’Q;i (R L e e e
1

W
!

\
Sl e |.I.~'|: o ....ul\.wgl ""#_‘;:'.‘-'-‘:‘-‘,-‘ ot L i T ¥ \,“_‘ﬁnhlllil“ LI

‘ 200 mA/div 500ms/div Stop 58 mV
200 mV ofst -600 mA ofst 100 kS 2MS/s Edge Positive
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3.4.3 5V Output, 0.25A to 0.50A, 3VDC Input
C1 - Vout
C4 - lout
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500 mV/div 200 mA/div
-600 mA ofst]

1.000 V offset

Timebase 0.0 ms

5.00ms/div Stop 265 mV
100 kS 2MSI/s Edge Positive

3.4.4 5V Output, 0.25A to 0.50A, 5VDC Input
C1-Vout
C4 - lout

Timebase 0.0 ms
.00 ms/div Auto 85 mv

100 kS 2MS/s Edge Positive
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3.5 Startup
3.5.1 5V Output, No Load
C1-Vout
C3-Vin
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2.00 V/div. Stop 3.00V
2.00V offset -6.00 V offset] 100 kS 1MS/s Edge Positive

3.5.2 5V Output, 0.5A,

Cl - Vout
C3-Vin

ms/div Stop 3.00V
100 kS 2MSfs Edge Positive
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3.6 Shutdown

3.6.1 5V Output, No Load

C1 - \Vout
C3-Vin

Timebase -6.9 ms

2.00 Vidiv 2.00 Vidiv|
2.00 V offset -6.00 V offset 100 kS 2MS/s Edge Negative

5.00 ms/div Stop 3.00V

3.6.2 5V Output, 0.5A,

C1 - Vout
C3-Vin
15 R e T S IS socesmes
m

wl 11k Timebase-27.6 msj Trigger DC

2.00 Vidiv 20.0 ms/div Stop 300V

2.00 V offset -6.00 V offset 100kS 500kS/s Edge Negative
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), 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, 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 (https:www.ti.com/legal/termsofsale.html) 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 Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated


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



