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Design Procedure using AOZ1361DI

Introduction

The AOZ1361DI is a high-side load switch intended for applications that require circuit protection. The
device operates from voltages between 4.5V and 28V. The internal current limiting circuit protects the
input supply voltage from large load current. The current limit can be set with an external resistor. The
device employs internal soft-start circuitry to control inrush current due to highly capacitive loads
associated with hot-plug events. The AOZ1361DI is available in a 10-pin 4mm x 4mm DFN package.

This application note briefly discusses the design procedure using AOZ1361DI, and will focus on how
to set the current limit point and select the soft-start capacitor.

Typical Application
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Figure 1. Typical Application of AOZ1361DI

As shown in Figure 1, the current limit can be set by the resistor R1 between SET pin and GND, and
the soft start time can be set by the cap C4 between SS pin to GND.

Design Procedure
Input Capacitor Selection

The input capacitor prevents large voltage transients from appearing at the input and provides the
instantaneous current needed each time the switch turns on and to limit input voltage drop. Also, it is
to prevent high-frequency noise on the power line from passing through the output of the power side.
The choice of the input capacitor is based on its ripple current and voltage ratings rather than its
capacitor value. The input capacitor should be located as close to the VIN pin as possible. A 1uF
ceramic cap is recommended. However, higher capacitor values further reduce the voltage drop at the
input.
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Output Capacitor Selection

The output capacitor acts in a similar way. A small 0.1uF capacitor prevents high-frequency noise
from going into the system. Also, the output capacitor has to supply enough current for a large load
that it may encounter during system transients. This bulk capacitor must be large enough to supply
fast transient load in order to prevent the output from dropping.

Current Limit Setting

Design Example: VIN=12V, 10=2A, Co=100uF

The current limit should be higher than the lo; meanwhile, we have to consider the power dissipation
which happened under the over current or short conditions, which can be calculated by the equation:

Po =(Vin —Vour) X lLmr

For this case, we set Iy to 50% higher than lo, and thus, Rsgr=61kohm to set I,=3A according to
Figure 2.
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Figure 2. Current Limit vs. Rger (VIN=12V)

Soft-Start Time Calculation:
To avoid any start-up issue, the minimum soft-start time can be calculated as below:
k x CoxVIN

factor

Ton_min =

I LIM

Where kecior IS the experience factor to cover the additional load during the start-up, output capacitor
variation and etc.

Usually kecior €qual to 2 can guarantee the load switching start-up.
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Then,

Ton_min = 2 Xloo;; 1V =800us

Soft-Start Capacitor Calculation:

The slew rate control circuitry applies a voltage on the gate of the PMOS switch in a manner such that
the output voltage and current are ramped up linearly until they reach a steady-state load current level.
The slew rate can be adjusted by an external capacitor connected to the SS pin to ground. The slew
rate rise time, Ton, can be set using the following equation:

CssxVIN
Ton=———
30uA
For the example case, since
Ton_min = 2 ><100;J; 12V =800us, the minimum Css can be calculated by below equation:
Css_min = Ton _minx 30uA _ 800us x 30uA P

VIN 12V
TFLT

TFLT is a fault delay pin, and its delay time is adjustable by a capacitor connected from TFLT to GND.
The delay time can be calculated by:

Tr.pr (Us) =600(us/nF) x Cip 7 (NF)

Summary:
For the application VIN=12V, lo=2A, Co=100uF, we can set Rsgr=61kohm, Css=2nF.
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LEGAL DISCLAIMER

Alpha and Omega Semiconductor makes no representations or warranties with respect to the accuracy or completeness
of the information provided herein and takes no liabilities for the consequences of use of such information or any product
described herein. Alpha and Omega Semiconductor reserves the right to make changes to such information at any time
without further notice. This document does not constitute the grant of any intellectual property rights or representation of
non-infringement of any third party’s intellectual property rights.

LIFE SUPPORT POLICY

ALPHA AND OMEGA SEMICONDUCTOR PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS
IN LIFE SUPPORT DEVICES OR SYSTEMS.

As used herein:

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

reasonably expected to result in a significant injury of the

user.
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