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AP3418

APPLICATION NOTE 1126
1.5A, 1.4AMHZ HIGH EFFICIENCY SYNCHRONOUS DC-DC BUCK CONVERTER

Introduction

The AP3418 is a 1.4MHz fixed frequency, current mode, PWM synchronous buck (step-down) DC-DC converter, capable of driving a 1.5A load
with high efficiency, excellent line and load regulation. The device integrates synchronous P-channel and N-channel power MOSFET switches with
low on-resistance. It is ideal for powering portable equipment that runs from a single Li-ion battery.

A standard series of inductors are available from several different manufacturers optimized for use with the AP3418. This feature greatly simplifies
the design of switch-mode power supplies.

The AP3418 is available in SOT25 package.

Function Block Diagram

The pin configuration and the representative block diagram of the AP3418 are respectively shown in Figurel and Figure 2.
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Figure 1. Pin Configuration of AP3418
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Figure 2. Functional Block Diagram of AP3418
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EVB Schematic

A general AP3418 application circuit is shown in Figure 3. External component selection is driven by the load requirement, and begins with the
selection of the inductor L1. Once L1 is chosen, Ciy and Court can be selected.
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Figure 3. Schematic of AP3418
Vour (V) R1 (kQ) R2 (kQ) L1 (uH)
3.3 135 30 2.2
25 95 30 2.2
1.8 60 30 2.2
1.2 30 30 2.2

Application Notes

Inductor Selection
Although the inductor does not influence the operating frequency, the inductor value has a direct effect on ripple current. The inductor ripple
current Al decreases with higher inductance and increases with higher Viy or Vour.

VOUT \4

% (1 — Lout
foe X L1 ( V,N)

Al =

Accepting larger values of Al allows the use of low inductances, but results in higher output voltage ripple, greater core losses, and lower output
current capability. Al typical value is 20% to 40% of output current.

Another important parameter for the inductor is the current rating. Exceeding an inductor's maximum current rating may cause the inductor to
saturate and overheat. If inductor value has been selected, the peak inductor current can be calculated as the following:

VIN _VOUT
2% foge XV, x L1

loeak = lour +Vour %

It should be ensured that the current rating of the selected inductor is 1.5 times of the Ipgak.

Input Capacitor Selection

Because the buck converter has a pulsating input current, a low ESR input capacitor is required. This results in the best input voltage filtering and
minimizing the interference with other circuits caused by high input voltage spikes. Also the input capacitor must be sufficiently large to stabilize
the input voltage during heavy load transients. Ceramic capacitors show a good performance because of the low ESR value, and they are less
sensitive against voltage transients and spikes. Place the input capacitor as close as possible to the input pin of the device for best performance.
The typical value is about 4.7uF. The X5R or X7R ceramic capacitors have the best temperature and voltage characteristics, which is good for
input capacitor.
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Application Notes (cont)

Output Capacitor Selection

The output capacitor is the most critical component of a switching regulator, it is used for output filtering and keeping the loop stable. The selection
of Court is driven by the required ESR to minimize voltage ripple and load step transients. Typically, once the ESR requirement is satisfied, the
capacitance is adequate for filtering. The output ripple (AVour) is determined by:

AVoyr ~ Al | ESR+ L

X xC

osc ouT

The output ripple is highest at maximum input voltage since Al_ increases with input voltage.

Once the ESR requirements for Cout have been met, the RMS current rating generally far exceeds the IrippLE (p-p) requirement, except for an all
ceramic solution. In most applications, a 22uF ceramic capacitor is usually enough for these conditions.

Feedback Divider Resistors
The AP3418 develops a 0.6V reference voltage between the feedback pin, FB, and the signal ground as shown in Figure 3. The output voltage is
set by a resistive divider according to the following formula:

R1
Vour =06%x[1+—
out R2

Layout Consideration

PCB layout is very important to the performance of the AP3418. The loop which switching current flows through should be kept as short as
possible. The external components (especially Cn) should be placed as close to the IC as possible.

Try to route the feedback trace as far from the inductor and noisy power traces as possible. You would also like the feedback trace to be as direct
as possible and somewhat thick. These two sometimes involve a trade-off, but keeping it away from inductor and other noise sources is the more
critical of the two. Locate the feedback divider resistor network near the feedback pin with short leads.

Flood all unused areas on all layers with copper. Flooding with copper will reduce the temperature rise of power components. These copper areas
should be connected to one of the input supplies: VIN or GND.
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Bill of Materials (BOM)
Location Quantity Specification Size
Cin 1 4.7uF C1206
Cour 1 22pF C1206
R1 1 30kQ (1%) R1206
R2 1 30kQ (1%) R1206
L1 1 2.2pH 4.0(mm) x 4.0(mm)
ul 1 AP3418 SOT25
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
(AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes
without further notice to this document and any product described herein. Diodes Incorporated does not assume any liability arising out of the
application or use of this document or any product described herein; neither does Diodes Incorporated convey any license under its patent or
trademark rights, nor the rights of others. Any Customer or user of this document or products described herein in such applications shall assume
all risks of such use and will agree to hold Diodes Incorporated and all the companies whose products are represented on Diodes Incorporated
website, harmless against all damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.
Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify and
hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of, directly or
indirectly, any claim of personal injury or death associated with such unintended or unauthorized application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names and markings
noted herein may also be covered by one or more United States, international or foreign trademarks.

This document is written in English but may be translated into multiple languages for reference. Only the English version of this document is the
final and determinative format released by Diodes Incorporated.

LIFE SUPPORT

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without the express
written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. 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 significant injury to the user.

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

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or systems, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products and any
use of Diodes Incorporated products in such safety-critical, life support devices or systems, notwithstanding any devices- or systems-related
information or support that may be provided by Diodes Incorporated. Further, Customers must fully indemnify Diodes Incorporated and its
representatives against any damages arising out of the use of Diodes Incorporated products in such safety-critical, life support devices or systems.

Copyright © 2014, Diodes Incorporated
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