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Palo Verde (MAXREFDES33#): Step-Down Converter

Feb 27, 2014

Abstract: The Palo Verde reference design (MAXREFDES33#) is a high-efficiency, high-voltage, synchronous step-down DC-
DC converter with integrated MOSFETS operating over a 4.5V to 60V input voltage range and delivering output current up to
300mA at 3.3V. Test results and hardware files provide complete documentation for designs. The board is also available for
purchase.

Introduction

The Palo Verde (MAXREFDES33#) subsystem

reference design (Figure 1) demonstrates the

application of the MAX15062A 60V, 300mA ultra-

small, high-efficiency, synchronous step-down

converter. The reference design operates over a wide

4.5V to 60V input voltage range, and provides up to

300mA at 3.3V output. The device features

undervoltage lockout, overcurrent protection, and

thermal shutdown. The MAX15062A switches at a

fixed frequency of 500kHz, and delivers a peak

efficiency of 86.77% with the supplied components

when the input is 24V. This general-purpose power

solution can be used in many different types of power applications, such as 4-20mA current loops, HVAC and building
control, high-voltage LDO replacement, general-purpose point-of-load, etc. In this reference design, the MAX15062 performs
in 24V input applications, such as industrial sensors, process control, etc.
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System Diagram
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Figure 1. Typical industrial control power system diagram.

Features Applications

e Minimal external components and low system cost e Industrial sensors

e Versatile functionality allows stocking of fewer DC-DC regulators e Process control

e Low power dissipation e 4-20mA current loops

e Reliable operation in adverse industrial environments e General-purpose point-of-load

e Pmod™-compatible form factor e High-voltage LDO replacement
e HVAC and building control
e PLCs

Detailed Description of Hardware

The Palo Verde subsystem reference design is a high-efficiency, high-voltage, synchronous step-down DC-DC converter
solution with integrated MOSFETSs. Palo Verde operates over a wide 4.5V to 60V input voltage range. The converter delivers
output current up to 300mA at 3.3V. When EN/UVLO and VCC UVLO are satisfied, an internal power-up sequence soft-starts
the error-amplifier reference, resulting in a clean monotonic output-voltage soft-start independent of the load current. The
VOUT pin monitors the output voltage through an internal resistor-divider. RESET transitions to a high-impedance state 2ms
after the output voltage reaches 95% of regulation. The device selects either PFM or forced-PWM mode depending on the
state of the MODE pin at power-up (this reference design sets the device in PWM mode). By pulling the EN/UVLO pin to low,
the device enters the shutdown mode and consumes only 2.2pA (typical) of standby current.

The reference design switches at a fixed frequency of 500kHz, and delivers a peak efficiency of 86.77% with the supplied
components when the input is 24V.

This reference board is designed in a Pmod-compatible form factor with 10 pass-through, but can be used in any 4.5V-60V to
3.3V power application up to 300mA.

Page 2 of 6



Quick Start

Required equipment:

Palo Verde (MAXREFDES33#) board

One 24V, 1A minimum power supply that shows the output current
One electronic load

One voltmeter

Procedure
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. Turn off the power supply.
. Connect the positive terminal of the power supply to the VIN connector of the MAXREFDES33# board.

. Connect the negative terminal of the power supply to the GND connector of the MAXREFDES33# board.

. Connect the positive terminal of the electronic load to J2-6 of the MAXREFDES33# board.

. Connect the negative terminal of the electronic load to J2-5 of the MAXREFDES33# board.

. Connect the positive terminal of the voltmeter to the positive terminal of the electronic load.

. Connect the negative terminal of the voltmeter to the negative terminal of the electronic load.
. Turn on the power supply.

. Set the electronic load to a constant current between 0 to 300mA.

. Verify the voltmeter reading is 3.3V +0.05V.

Lab Measurements

The Palo Verde design was tested using a 24V input voltage. The performance under other input conditions can be captured

with a similar setup. Refer to the MAX15062 data sheet for detailed performances in other application conditions.

The power efficiency vs load current is illustrated in Figure 2.
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Figure 2. Power efficiency vs. current load for 24V input.

Figure 3 and Figure 4 display the ripple at no load (ripple is 6mV peak-peak) and 300mA load (ripple is 8mV peak-peak),
respectively. Channel 1 in the oscilloscope screen shot is voltage at the LX pin. Channel 2 in the oscilloscope screen shot is
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voltage at the VOUT pin.
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Figure 3. Output ripple at OmA load.
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Figure 4. Output ripple at 300mA load.

Figure 5 displays the load transient response when the load is stepped from 5mA to 150mA, and then dropped back to 5mA
again.The transient voltage is about 60mV.
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Figure 5. Transient response when load steps from 5mA to 150mA.

Figure 6 displays the load transient response when the load is stepped from 150mA to 300mA, and then dropped back to
150mA again.The transient voltage is also about 60mV.
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Figure 6. Transient response when load steps from 150mA to 300mA.

All Design Files

Download All Design Files

Hardware Files

Schematic
Bill of materials (BOM)
PCB layout
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PCB Gerber
PCB CAD (For PADS V9.0 and later)

Buy Reference Design
Buy Direct: Palo Verde (MAXREFDES33#)

Or

Order the Palo Verde reference design (MAXREFDES33#) from your local Maxim representative.

Pmod is a trademark of Digilent Inc.

Related Parts

MAX15062 60V, 300mA, Ultra-Small, High-Efficiency, Synchronous Step-Down Free Samples
DC-DC Converters

More Information

For Technical Support: http://www.maximintegrated.com/support

For Samples: http://www.maximintegrated.com/samples

Other Questions and Comments: http://www.maximintegrated.com/contact

Application Note 5815: http://www.maximintegrated.com/an5815

REFERENCE SCHEMATIC 5815, AN5815, AN 5815, APP5815, Appnote5815, Appnote 5815
© 2013 Maxim Integrated Products, Inc.

Additional Legal Notices: http://www.maximintegrated.com/legal
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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