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Introduction
The LM3478 and LM3488 are current mode, low side N
channel FET controllers. They can utilized in numerous con-
figurations including a Boost, Flyback or SEPIC (Single
Ended Primary Inductor Converter). This evaluation board
demonstrates the flexibility of the LM3478 in a boost topol-
ogy. The operating conditions for the evaluation board are
listed below:

4.5V ≤ VIN ≤ 5.5V

VOUT = 12V

0A ≤ IOUT ≤ 1.5A

The circuit and bill of materials for this design are given
below:

TABLE 1. Bill of Materials

Component Value Model Number

U1 LM3478

L1 3.3µH DO3316P-332 (Coilcraft)

Q1 30V/11A FDS6690A (Fairchild)

D1 100V/3A MBRS340T3 (Motorola)

CIN Tantalum, 220µF/10V 595D227X9010R2 (Sprague)

COUT Tantalum, 150µF/16V 595D157X9016R2 (Sprague)

COUT1 No Connect

CC1 0.1µF/25V VJ0805Y104KXXA (Vitramon)

CC2 No Connect

CBYP 0.1µF/25V VJ0805Y104KXXA (Vitramon)

CSEN 0.01µF/25V VJ0805Y103KXXA (Vitramon)

RFB1 84.5kΩ CRCW08058452 (Vitramon)

RFB2 10kΩ CRCW08051002 (Vitramon)

RC 1kΩ CRCW08051001 (Vitramon)

RSEN 0.010Ω (Dale, 1%, 1W, R01F, 2512)

RDR 0Ω CRCW0805600R0 (Vitramon)

RS1 604Ω CRCW08056040 (Vitramon)

RFA 40.2kΩ CRCW08054022 (Vitramon)
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FIGURE 1. Circuit Diagram
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Performance
Benchmark data has been taken from the evaluation board
using the LM3478. Figure 2 shows an efficiency measure-
ment taken at the maximum load of 1.5A with Vin at 5V.

The open loop frequency response was also measured us-
ing the evaluation board as specified in the bill of materials.
The bode plot can be seen below in Figure 3.

The advantage of the evaluation board is the ability to ex-
amine performance tradeoffs through substitution of parts.
By careful selection of the components used, it is possible to
optimize the application circuit for a given parameter. For
instance, the FET footprint has been designed to accommo-
date either a SO-8 or SOT23-6 package. The selection of
FET would then be determined by the design constraints. An
example would be that a lower system cost could be ob-
tained by selection of a FET with a higher RDS(ON), although
performance would be sacrificed through reduced efficiency.

Current Limit
The purpose of the RSL resistor is to provide flexibility in the
selection of the slope compensation needed for the required
application. The amount of slope compensation directly de-
termines the minimum inductance required for stability.
(Please see the LM3478 or LM3488 datasheet for adjust-
ment of slope compensation). In addition to slope compen-
sation RSL also provides assistance in the adjustment of
current limit. Current limit is usually solely determined by the
value of the sense resistor Rsn. But in the LM3478 and
LM3488 an increase in RSL causes the current limit to de-
crease by a slight amount. This can be advantageous in
several situations. Common sense resistor values are typi-
cally separated by large intervals, making the task of accu-
rately setting the current limit in any application difficult. As a
result current limit is often ignored during the design phase,
which can cause the application to suffer. An excessively
high current limit can result in startup problems if the
cycle-by-cycle current limit does not engage, limiting the
effect of the soft start feature. Or worse, current limit could
be set to low causing the output voltage to drop at the
maximum load. This is where the RSL resistor can be used to
avoid these issues. By selecting a common value sense
resistor, current limit can be accurately set by calculating the
RSL size needed. This eliminates the need to choose custom
sense resistors that can be cost prohibitive and cause pro-
duction issues because of the difficulty in obtaining an ad-
equate supply. For a complete discussion on how to calcu-
late the RSL value needed, refer to the current limit section in
the LM3478 or LM3488 datasheet.

Layout Fundamentals
Good layout for DC-DC converters can be implemented by
following a few simple design guidelines:

1. Place the power components (catch diode, inductor, and
filter capacitors) close together. Make the traces be-
tween them as short and wide as possible.

2. Use wide traces between the power components and for
power connections to the DC-DC converter circuit.

3. Connect the ground pins of the input and output filter
capacitors and catch diode as close as possible using
generous component-side copper fill as a
pseudo-ground plane. Then, connect this to the ground
plane through several vias.

4. Arrange the power components so that the switching
loops curl in the same direction.

5. Separate noise sensitive traces, such as the voltage
feedback path, from noisy traces associated with the
power components.

6. Ensure a good low-impedance ground for the converter
IC.

7. Place the supporting components for the converter IC,
such as compensation and frequency selection compo-
nents as close to the converter IC as possible, but away
from noisy traces and the power components. Make
their connections to the converter IC and its pseudo-
ground plane as short as possible.

8. Place noise sensitive circuitry such as radio or modem
blocks away from the DC-DC converter.
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FIGURE 2. Efficiency vs Load
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FIGURE 3. Frequency Response
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Layout Fundamentals (Continued)
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FIGURE 4. Front Side
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FIGURE 5. Back Side
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Notes

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 which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.
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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.
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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.

TI 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 TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI 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 TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI 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. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI 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 TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI 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 TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI 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.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI 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:
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DSP dsp.ti.com Industrial www.ti.com/industrial
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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
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