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LM2727 Evaluation Board

Introduction

The LM2727 Evaluation board has been designed for a wide
variety of components in order to show the flexibility of the
LM2727 chips. The input voltage limitations are the same as
the chip: 2.2 to 16VDC. The regulated output voltage range
is from 0.6V up to 85% of the input voltage. Output current is
limited by the components chosen, however the size of this
board and the limitation to SO-8 MOSFETs means a realistic
limit of about 10A.

The example design steps 12V down to 3.3V at 4A, with a
switching frequency of 800kHz. This design can be modified
by following the Design Considerations section of the
LM2727 datasheet.

The board is four layers, consisting of signal/power traces on
top and bottom, with one internal ground plane and an
internal split power plane. All planes are 10z. copper, and the
board is 62mil FR4 laminate.

Boot Voltage

The default circuit that comes with the LM2727 demo board
uses a bootstrap diode and small capacitor (D1 and Cboot)
to provide enough gate-to-source voltage on the high side
MOSFET to drive the FET. If a separate rail is available that
is more than twice the value of Vin, this higher voltage can
be connected directly to the BOOT pin, via the BOOT con-
nector, with a 0.1uF bypass capacitor, Cc. In this case D1
and Cboot should be removed from the board. Do not con-
nect both Cc and Cboot/D1 at the same time.

Dual MOSFET Footprints

The LM2727 demo board has two extra footprints for dual
N-channel MOSFETSs in SO-8 packages. Footprint Q3 corre-
sponds to devices with footprints such as the Si4816DY
"LITTLEFOOT Plus" from Vishay Siliconix. Footprint Q4 cor-
responds to devices with footprints such as the Si4826DY,
also from Vishay Siliconix.

Low Side Diode

A footprint D2 is available for a Schottky diode to be placed
in parallel with the low side FET. This can improve efficiency
because a discrete Schottky will have a lower forward volt-
age than the low side FET’s body diode. The footprint fits
SMA size devices. If desired, the low side FET can be
removed entirely, and the LM2727 will run as an asynchro-
nous Buck controller.
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Additional Footprints

The 1206 footprints Rc2 and Cc3 are available for designs
with more complex compensation needs.

G1| 1 8 | D1
S2 | 2 7 | D2
S0-8
s2| 3 6 | D2
G2 | 4 5 | D2

20050401

FIGURE 1. Pinout for Dual FET for Footprint Q3
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FIGURE 2. Pinout for Dual FET for Footprint Q4

Layout Optimization

The LM2727 PCB layout could be improved with several
techniques used in switching converter design. The traces
that run from the HG and LG pins of the IC to the gates of the
high and low side MOSFETSs should be shorter and thicker,
reducing their parasitic inductance and resistance. The mid-
frequency decoupling capacitor Cinx should be placed as
close to the pins of the high side MOSFET as possible. The
bulk input capacitors Cin1 and Cin2 should also be placed
close, keeping the loop between the input capacitors and the
high side MOSFET small. Likewise, the Schottky diode D2
should be located as close as possible to the pins of the low
side MOSFET. The local capacitors Cin, Cboot, and Cc (if
used) should be close to the pins of the LM2727 IC. These
techniques help reduce parasitic inductance throughout the
PCB.
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Layout Optimization (continued)
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FIGURE 3. Circuit Schematic

TABLE 1. Bill of Materials for Typical Application Circuit
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ID Part Number Type Size Parameters Qty. Vendor
U1 LM2727 Synchronous TSSOP-14 1 NSC
Controller
Q1 Si4884DY N-MOSFET SO-8 13.5mQ, @ 4.5V, 15.3nC 1 Vishay
Q2 Si4884DY N-MOSFET SO-8 13.5mQ, @ 4.5V, 15.3nC 1 Vishay
Db BAT-54 Schottky Diode SOT-23 30V 1 ON
Lin P1168.162T Inductor 12x12x4.5mm 1.6pH, 8.5A 5.4mQ 1 Pulse
L1 P1168.162T Inductor 12x12x4.5mm 1.6pH, 8.5A 5.4mQ 1 Pulse
Cint C4532X5R1E106M Capacitor 1812 10pF 25V 3.3Arms 2 TDK
Cinx C3216X7R1E105K Capacitor 1206 1uF, 25V 1 TDK
Co1 6TPB470M Capacitor 7.3x4.3x3.8mm 470uF 2.5V 55mQ 2 Sanyo
Cin C3216X7R1E225K Capacitor 1206 2.2yF, 25V 1 TDK
Css VJ1206X123KXX Capacitor 1206 12nF, 25V 1 Vishay
Cct VJ1206A3RIKXX Capacitor 1206 3.9pF 10% 1 Vishay
Cc2 VJ1206A391KXX Capacitor 1206 390pF 10% 1 Vishay
Rin CRCW1206100J Resistor 1206 10Q 5% 1 Vishay
Rfadj CRCW12063052F Resistor 1206 30.5kQ 1% 1 Vishay
Rc1 CRCW12069532F Resistor 1206 95.3kQ 1% 1 Vishay
Rfb1 CRCW12064871F Resistor 1206 4.87kQ 1% 1 Vishay
Rfb2 CRCW12062181F Resistor 1206 21.8kQ 1% 1 Vishay
Rcs CRCW1206272J Resistor 1206 2.7kQ 5% 1 Vishay
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PCB Layout

L¥CL-NV

o>

2920 <mil>

1945 (m1 1D

UINhc  GNOA GNDS VOUTRC

LM2727 Evaluation Board MADE IN USA

(c) 2002 N&C

PCB Top Layer and Top Overlay

20050404

551011754-001 rev A

PCB Bottom Layer and Internal Power Plane

20050405

www.nhational.com



LM2727 Evaluation Board

AN-1247

PCB Layout (Continued)
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LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical implant support device or system whose failure to perform
into the body, or (b) support or sustain life, and can be reasonably expected to cause the failure of
whose failure to perform when properly used in the life support device or system, or to affect its
accordance with instructions for use provided in the safety or effectiveness.

labeling, can be reasonably expected to result in a
significant injury to the user.
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Americas Fax: +49 (0) 180-530 85 86 Response Group Tel: 81-3-5639-7560
Email: support@nsc.com Email: europe.support@nsc.com Tel: 65-2544466 Fax: 81-3-5639-7507
Deutsch Tel: +49 (0) 69 9508 6208 Fax: 65-2504466
English Tel: +44 (0) 870 24 0 2171 Email: ap.support@nsc.com
www.nhational.com Francais Tel: +33 (0) 1 41 91 8790

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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