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1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

1.1 Revision 1.0

Revision 1.0 was published in August 2017. It was the first publication of this document.
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The LX7186A is 1.4 MHz fixed frequency, current-mode, synchronous PWM buck (step-down) DC-to-DC
converter, capable of driving a 1 A load with high efficiency, and excellent line and load regulation. The
devices integrate synchronous P-channel and N-channel power MOSFET switches with low on-
resistance. They accept an input voltage range from 2.5V to 5.5 V and will enter 100% duty cycle at
dropout making them ideal for powering portable equipment that runs from a single Li-ion battery.

A standard series of inductors (available from several different manufacturers) is optimized for use with
the LX7186A. This feature greatly simplifies the design of switch-mode power supplies.

The converter includes standard safety features, such as over-current, short-circuit, and thermal
shutdown protection. This device is available in SOT23-5L and UDFN 2x2 6L packages.

Applications

Datacom
Portable devices
Smart phone

Key Features

Input supply range: 2.5V-5.5V
Output adjustable from 0.6 V="VIN
100% duty cycle in dropout
Integrated NMOS and PMOS switches
Current mode control

1 A maximum output current

Fixed 1.4 MHz frequency

High efficiency: up to 98%

Built-in soft-start

Built-in OV, UV, and OT protection
Built-in short circuit protection
RoHS-compliant and Halogen-free
SOT23-5L or UDFN 2x2 6L packages
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3 Evaluation Board Schematic
The following illustrations show the evaluation board schematic for the LX7186A and LX7186A-UDFN
device.

Figure 1 e LX7186A Evaluation Board Schematic
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Figure 2 e LX7186A-UDFN Evaluation Board Schematic
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4 Basic Connection Instructions

The following illustration shows how to connect the evaluation board to the power supply.

Figure 3 ® Power Supply and Load Connection
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5 Recommended Operating Conditions

The following table lists the recommended operating conditions for the LX7186A evaluation board.

Table 1 ¢ Recommended Operating Conditions

Description Symbol Min Max Unit

Input voltage VIN 2.5 5.5 \Y%

Output current lout 0 1 A

Operating ambient temperature Ta -40 85 °C

Enable chip EN 1.5 \Y

Shut down chip EN 0.4 Vv
5.1 Setting the Output Voltage

The following equation defines the value of Vour, where Vrer= 0.6 V and Ra= 24 kQ).

VOUT = Vigr % (1+ E—i)
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6 PCB Layout of Evaluation Board

The LX7186A evaluation board is four layers. The following illustrations depict each of the board's four
layers.

Figure 4 e LX7186A Top Silkscreen
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Figure 5 ¢ LX7186A Top Layer
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Figure 6 ¢ LX7186A Bottom Layer
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Figure 7 e LX7186A-UDFN Top Silkscreen

[ = P -
Vilierosem]
ANRLOS MIXED SIGNAL GROUP

LX7 iB&A-UDFN
EVALUATION BOARD AN0AL
VIN =206 gl
c . SN/”\ VoUY
T 245 T \__/ S 4
ns_: -
== L.Z
U=
. .
T —— C10
- - GND
GND VIN GND GND vOUuT

® @ @ @
- -

& Microsemi

Power Matters.”

Microsemi Proprietary and Confidential. User Guide Revision 1.0



LX7186A 1.4 MHz 1A Synchronous Buck Converter Evaluation Board © Microsemi

Power Matters.”

Figure 8 ¢ LX7186A-UDFN Top Layer

Figure 9 e LX7186A-UDFN Bottom Layer

Microsemi Proprietary and Confidential. User Guide Revision 1.0



LX7186A 1.4 MHz 1A Synchronous Buck Converter Evaluation Board

7 Bill of Materials

The following table lists the bill of materials for the LX7186A evaluation board.

Table 2 o Bill of Materials
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Item Part Type Part Description Reference Qty
1 Miscellaneous Components Microsemi IC—LX7186A Ul 1
2 Miscellaneous Components Test Point SW, VIN, VOUT, GND, GND 5
3 Miscellaneous Components Terminal VIN, VOUT, GND, GND 4
4 Miscellaneous Components Jumper/3-pin J1 1
5 Miscellaneous Components Scope Test Point JVouT 1
6 Capacitors 4.7 uF/10 V/X5R C5 1
7 Capacitors 0.1 uF/6.3 V/X5R Cc7 1
8 Capacitors 22 uF/6.3 V/X5R c9 1
9 Resistors 75 kQ R3 1
10 Resistors 24 kQ R4 1
11 Inductor 2.2 uH/D01813H-222 ML L2 1

Microsemi Proprietary and Confidential. User Guide Revision 1.0



LX7186A 1.4 MHz 1A Synchronous Buck Converter Evaluation Board

8

Efficiency Plot

& Microsemi

Power Matters.”

The following graph shows LX7186A efficiency at a voltage output of 2.5 V.

Figure 10 ¢ LX7186A Efficiency with 2.5 V VOUT
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The following graphs show the dynamic load response of the LX7186A device.

Figure 11 e Dynamic Load Response with IOUT = 35 mA<¢>600 mA
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Figure 12 ¢ Dynamic Load Response 0.6 A¢<>1 A
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Soft Start

The following graphs show the soft start for the LX7186A device.

Figure 13 e Startup with No Load
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Figure 14 e Startup with No Load
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Figure 15 e Startup with 1 A Resistive Load
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Figure 17 e Start up with Fast VIN Rise and 10 mA Resistive Load

e e T e e T
r : T JCH3 VIN
E 1 1 5Dy

Ei .......... _i_ ............... _i
[ ) . * H2 wouT
N i / T Jevion
(NN TN T T T T T T NNV N . A TNV T N TN T N T [N T T W T N B
A B o B B B R
5 e -

9 rr——— B O AU -

Chz 2o M 400ps 1.25M5% B00r=iat
Ch3 504 f Ch2 o~ B30mY

VIN =5V, VOUT = 3.3V, 10 mA load.

Figure 18 e Start up with Fast VIN Rise and 800 mA Resistive Load
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11 Ordering Information

The following table lists the ordering information for the LX7186A evaluation board.

Table 3 ¢ Ordering Information

Part Order Number Description

LX7186AISE SOT23-5L

LX7186AILD UDFN 2x2 6L

LX7186A EVALUATION BOARD Evaluation PCB for LX7186AISE
LX7186A-UDFN EVALUATION BOARD Evaluation PCB for LX7186AILD
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CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Fax: +1 (949) 215-4996

Email: sales.support@microsemi.com
www.microsemi.com

2017 Microsemi Corporation. All rights reserved. Microsemi and the
Microsemi logo are trademarks of Microsemi Corporation. All other
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Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or the suitability of its products and services
for any particular purpose, nor does Microsemi assume any liability whatsoever arising out of the application or use of any product or circuit. The
products sold hereunder and any other products sold by Microsemi have been subject to limited testing and should not be used in conjunction with
mission-critical equipment or applications. Any performance specifications are believed to be reliable but are not verified, and Buyer must conduct and
complete all performance and other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely on any data
and performance specifications or parameters provided by Microsemi. It is the Buyer's r ibility to il ly determine suitability of any

products and to test and verify the same. The information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the
entire risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or implicitly, to any party any patent rights,
licenses, or any other IP rights, whether with regard to such information itself or anything described by such information. Information provided in this
document is proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this document or to any products
and services at any time without notice.

Microsemi Corporation (Nasdag: MSCC) offers a comprehensive portfolio of semiconductor and system solutions for aerospace & defense,
communications, data center and industrial markets. Products include high-performance and radiation-hardened analog mixed-signal integrated
circuits, FPGAs, SoCs and ASICs; power management products; timing and synchronization devices and precise time solutions, setting the world's
standard for time; voice processing devices; RF solutions; discrete components; enterprise storage and communication solutions; security technologies
and scalable anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as custom design capabilities and services.
Microsemi is headquartered in Aliso Viejo, California, and has approximately 4,800 employees globally. Learn more at www.microsemi.com.

MSCC-0102-UG-01007-1.0-0717
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