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LM26001 Evaluation Board

Introduction

The LM26001 evaluation board is designed to demonstrate
the capabilities of the LM26001 switching regulator.

The LM26001 board, schematic shown in Figure 1, is con-
figured to provide an output of 3.3V at up to 1.5A from an
input range of 3.5V to 38V (a minimum of 4.5V is required for
startup). The nominal operating frequency is 305 kHz and
can be synchronized from +30% to -20% of nominal using
the SYNC connection post. The evaluation board is de-
signed to operate at ambient temperatures up to 75°C.

Typical evaluation board waveforms and performance
curves are shown in Figures 2 through 7. Figures 8 and 9
show the pcb trace layout. To aid in the design and evalua-
tion of dc/dc buck converters based on the LM26001 regu-
lator, the evaluation board can be re-configured for different
output voltages and operating frequencies. Test points are
also provided to enable easy connection and monitoring of
critical signals.

Table 2 shows the BOM for a second example circuit for 1.5V
output and 480 kHz switching frequency. This design oper-
ates from an input voltage of 3.5V to 38V and enters pulse
skipping mode at approximately 24Vin, depending on load-
ing.

For more information about device function and circuit de-
sign, refer to the LM26001 datasheet.

Jumper Settings

The FPWM jumper is used to disable the sleep mode func-
tion. For normal operation, select ‘off’, which connects
FPWM to GND. For FPWM operation (sleep mode disabled),
select ‘on’. The Vbias jumper connects the VBIAS pin to
Vout. When Vout is greater than 3V, the VBIAS function will
be activated for improved efficiency. To disable VBIAS, or if
Vout is set to less than 3V, set the jumper to ‘GND’.

Optional Components

Before changing the default components, please refer to the
product datasheet for information regarding component se-
lection.
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Output voltage and frequency are easily adjustable with
single resistors, R1 and R3 respectively. However, large
changes to the default settings may require other changes to
the inductor, output capacitor, and compensation network.

Several optional component pads have been provided for
application flexibility.

The C7 pad is provided for an additional ceramic output
capacitor. This capacitor can be used to lower the total ESR
at the output. D2 blocks reverse current to the input supply
during low input voltage and light load conditions. This diode
may not be necessary in all applications and can be replaced
with a jumper.

C10 is a phase lead capacitor which can be installed to
increase phase and gain margin. See the compensation
section of the datasheet for more detailed information.

Powering Up

Before powering up the LM26001 evaluation board, all ex-
ternal connections should be verified. The power supply
input must be turned off and connected with proper polarity
to the VIN and GND posts. The load should be connected
between the VOUT post and GND post. Both the VIN and
VOUT connections should use the GND post closest to the
VIN post. Output voltage can be monitored with a DVM or
oscilloscope at the VOUT post.

The second GND post, close to the IC, is provided primarily
for small signal measurements, such as soft-start voltage, or
PGOOD. This GND post should also be used when applying
optional external signals such as EN and SYNC.

Once all connections have been verified, input power can be
applied. The input voltage must be set between 4.5V and
38V. The load can be on or off at startup. If the EN post is left
open, the output voltage will ramp up when VIN is applied
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FIGURE 1. Evaluation Board Schematic
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TABLE 1. LM26001 Bill of Materials for V5 = 3.3V, 1.5A, 305kHz

Ref # Value Footprint Supplier
C1 3.3pF 50V X7R ceramic 1210 TDK
c2 47uF 50V low ESR electrolytic Panasonic
C3 10pF 10V B ceramic 1206 Murata
C4 0.1yF 50V COG ceramic 1206 Murata
C5 10nF 50V X7R ceramic 0603 Murata
C6 100uF 8V 12mohm SP Panasonic
Cc7 not installed 1206 -
c8 4.7nF 50V COG ceramic 0603 Murata
C9 47pF 50V COG ceramic 0603 Murata
C10 not installed 0603 -

D1 60V 3A NSQO3A06 SMC NIEC
D2 60V 2A EC21QS06 SMA NIEC
L1 22puH 3.5A SLF12565T-220M3R5 TDK
R1 56kQ 1% 0603 -
R2 33kQ 1% 0603 -
R3 120kQ 1% 0603 -
R4 200kQ 5% 0603 -
R5 15kQ 1% 0603 -
R6 10kQ 5% 0603 -
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Performance Characteristics

Unless otherwise specified, VIN = 12V, T, = 25°C.
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FIGURE 2. Start-Up Waveforms
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FIGURE 3. PWM Waveforms
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FIGURE 4. Sleep Mode Waveforms
(lour = 25MA)
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FIGURE 5. Load Transient Response
(lout = 0.25A to 1.5A step)
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FIGURE 6. Efficiency vs loyr
(Veias = Vour)
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FIGURE 7. Sleep Mode Threshold
Load Current vs Input Voltage
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PCB Layout Diagram(s)

FIGURE 8. Top Side Layout
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PCB Layout Diagram(s) (Continued)
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FIGURE 9. Bottom Side Layout

TABLE 2. LM26001 Bill of Materials for Vo = 1.5V, 1.5A, 480kHz

Ref # Value Footprint Supplier
C1 3.3uF 50V X7R ceramic 1210 TDK
c2 47uF 50V electrolytic Panasonic
C3 10pF 10V B ceramic 1206 Murata
C4 0.1pF 50V COG ceramic 1206 Murata
C5 10nF 50V X7R ceramic 0603 Murata
cé 100pF 8V 12mohm SP Panasonic
Cc7 10pF 6.3V X7R ceramic 1206 Murata
Cc8 6.8nF 16V COG ceramic 0603 Murata
C9 68pF 25V COG ceramic 0603 Murata
C10 not installed 0603 -

D1 60V 3A NSQO03A06 SMC NIEC
D2 60V 2A EC21QS06 SMA NIEC
L1 3.3pH 4.1A RLF7030T-3R3M4R1 TDK
R1 8.2kQ 1% 0603 -
R2 39kQ 1% 0603 -
R3 75kQ 1% 0603 -
R4 200kQ 5% 0603 -
R5 20kQ 1% 0603 -
R6 10kQ 5% 0603 -
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Notes

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.

For the most current product information visit us at www.national.com.

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

provided in the labeling, can be reasonably expected to result
in a significant injury to the user.

BANNED SUBSTANCE COMPLIANCE

National Semiconductor follows the provisions of the Product Stewardship Guide for Customers (CSP-9-111C2) and Banned Substances
and Materials of Interest Specification (CSP-9-111S2) for regulatory environmental compliance. Details may be found at:
www.national.com/quality/green.

Lead free products are RoHS compliant.

National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Americas Customer Europe Customer Support Center Asia Pacific Customer Japan Customer Support Center
Support Center Fax: +49 (0) 180-530 85 86 Support Center Fax: 81-3-5639-7507
Email: new.feedback@nsc.com Email: europe.support@nsc.com Email: ap.support@nsc.com Email: jpn.feedback@nsc.com
Tel: 1-800-272-9959 Deutsch Tel: +49 (0) 69 9508 6208 Tel: 81-3-5639-7560
English Tel: +44 (0) 870 24 0 2171
www.nhational.com Francais Tel: +33 (0) 1 41 91 8790




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
Copyright © 2011, Texas Instruments Incorporated
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