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AN-1929 LM27342 Demonstration Board

1 Introduction

The LM27342 demonstration board is designed to provide the power supply design engineer with a fully
functional regulator design, which can be synchronized to an external clock between 1000 kHz and 2350
kHz. The evaluation board provides a 3.3V output with a 2A current capability. The wide input voltage
ranges from 5V to 20V. Without an external synchronization signal, the design operates at 2000 kHz
reducing the solution size and keeping switching noise out of the AM radio band. The printed circuit board
(PCB) consists of four layers of copper on FR4 material. There is a ground plane on the internal layer
directly beneath the LM27342, and a ground plane on the bottom layer. The LM27342 is thermally tied to
the ground planes by thermal vias directly underneath the device. The second internal layer is tied half to
V,y and half to V1. This application report contains the evaluation board schematic, a quick setup
procedure, and a Bill-of-Materials (BOM). For complete circuit design information, see the
LM27341/LM27342/LM27341Q/LM27342Q 2 MHz 1.5A/2A Wide Input Range Step-Down DCDC
Regulator with Frequency Synchronization (SNVS497) data sheet.

The performance of the evaluation board is as follows:
Input Range: 5 to 20V

Output Voltage: 3.3V

Output Current: O to 2A

Frequency of Operation: 1000 kHz - 2350 kHz

Board Size: 1.1 X 1.3 inches

2 Evaluation Board Schematic
Vin PVIN BOOST __l
AVIN
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N LM27342
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SYNC SYNC FB
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I

3 Powering and Loading Considerations

Read this entire page prior to attempting to power the evaluation board.

All trademarks are the property of their respective owners.
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3.1 Quick Start Procedure

1. Set the bench power supply current limit to 2A. Set the power supply voltage to 12V. Turn off the
power supply output. Connect the power supply to the LM27342 demo board. Positive connection to
V,y and negative connection to GND.

2. Connect a load, as high as 2A, to the V; terminal. Positive connection to V,,; and negative
connection to GND.

3. Connect a signal generator to provide a synchronization signal to the SYNC terminal. Positive
connection to SYNC and negative connection to GND.

4. The EN pin should be left open for normal operation.

5. Turn on the bench power supply with no load applied to the LM27342. V,,; should be in regulation
with a nominal 3.3V output.

6. Slowly increase the load while monitoring the output voltage, Vo should remain in regulation with a
nominal 3.3V output as the load is increased up to 2 Amps

7. Slowly sweep the input voltage from 5 to 20V and back to 12V, Vq; should remain in regulation with a
nominal 3.3V output.

8. Turn on the signal generator, and synchronize the LM27342 to a 3.3V square wave at 1 MHz. V¢
should remain in regulation with a nominal 3.3V output. Monitor SYNC and SW to observe the
synchronization behavior.

3.1.1 Starting Up
The EN pin is tied to V,, to simplify start-up. The pull-up resistor allows the power supply design engineer
to toggle EN independently, if desired, and observe the start-up behavior of the LM27342.

3.2 Over Current Protection
The evaluation board is configured with over-current protection. The inductor current is limited to 4.0A
(max).

3.3 Synchronization

A SYNC pin has been provided on the evaluation board. This pin can be used to synchronize the regulator

to an external clock or multiple evaluation boards can be synchronized together by connecting their SYNC

pins together. Refer to the LM27342 datasheet for complete information
3.4 Adjusting the Output Voltage
The output voltage is set using the following equation where R2 is connected between the FB pin and
GND, and R1 is connected between Vq ; and FB.
Y
R1= (O_UT - 1) x R2
VREF (1)
Adjusting the output voltage will affect the performance of the LM27342. In addition, output capacitors
might not be rated for the new output voltage. Refer to the LM27342 datasheet for more information.
4 Performance Characteristics

Efficiency Plots

Figure 1 shows the conversion efficiency versus output current for several input voltage conditions.
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Figure 1. Conversion Efficiency Versus Output Current

Turn-on Waveform

When applying power to the LM27342 evaluation board a soft-start sequence occurs. Figure 2 shows the
output voltage during a typical start-up sequence.
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Figure 2. Output Voltage During a Typical Start-Up Sequence

Output Current = 1A
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5 Layout and Bill of Materials
The Bill of Materials is shown in Table 1, including the manufacturer and part number.

Table 1. Bill of Materials

Part Name Part ID | Part Value Part Number Manufacturer
Buck Regulator Ul 2A Buck Regulator LM27342 Texas Instruments
Cin CIN 10 pyF TMK325B7106MM-T Taiyo Yuden
CegoosT CB 0.1 uF C0603C104K8RACTU Kemet
Cout COUT |22 uF GRM32ER71A226KE20L Murata
Courz COUT2 |22 uF GRM32ER71A226KE20L Murata
Catch Diode D1 Schottky Diode Vf = 0.32V CMS06 Toshiba
Inductor L1 2.7 pH CDRH5D18BHHPNP-2R7M Sumida
Feedback Resistor R1 430 Q MCRO3EZPFX4300 Rohm
Feedback Resistor R2 187 Q MCRO3EZPFX1870 Rohm
Pull-up Resistor REN 4.7 kQ MCRO3EZPFX4701 Rohm
Pull-down Resistor R_S 4.7 kQ MCRO3EZPFX4701 Rohm
Connectors VIN, Turret 160-2043-02-01-00 Cambion

GND,

GND,

VOUT,

EN,

SYNC
Test Point SW Miniature Test Point 5000 Keystone

6 PCB Layout

Figure 3. Top Layer and Overlay
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Figure 4. Internal Layer 1
Figure 5. Internal Layer 2
SNVA381A—-November 2008—Revised April 2013 AN-1929 LM27342 Demonstration Board 5

Submit Documentation Feedback
Copyright © 2008-2013, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNVA381A

13 TEXAS

INSTRUMENTS
PCB Layout www.ti.com
A vaA I00-err00atce
0-Vhelu
02U/ 800S®
Figure 6. Bottom Layer
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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