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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

Figure 1. Typical industrial control power system diagram.

Features Applications
Minimal external components and low system cost
Versatile functionality allows stocking of fewer DC-DC regulators
Low power dissipation
Reliable operation in adverse industrial environments
Pmod™-compatible form factor

Industrial sensors
Process control
4–20mA current loops
General-purpose point-of-load
High-voltage LDO replacement
HVAC and building control
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 MOSFETs. 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 2.2µA (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 IO pass-through, but can be used in any 4.5V–60V to
 3.3V power application up to 300mA.
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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

1. Turn off the power supply.
2. Connect the positive terminal of the power supply to the VIN connector of the MAXREFDES33# board.
3. Connect the negative terminal of the power supply to the GND connector of the MAXREFDES33# board.
4. Connect the positive terminal of the electronic load to J2-6 of the MAXREFDES33# board.
5. Connect the negative terminal of the electronic load to J2-5 of the MAXREFDES33# board.
6. Connect the positive terminal of the voltmeter to the positive terminal of the electronic load.
7. Connect the negative terminal of the voltmeter to the negative terminal of the electronic load.
8. Turn on the power supply.
9. Set the electronic load to a constant current between 0 to 300mA.

10. 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.

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.

Figure 3. Output ripple at 0mA load.

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.

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

Page 5 of 6



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
 DC-DC Converters

Free Samples
 

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

Page 6 of 6



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for Power Management IC Development Tools category:
 
Click to view products by  Maxim manufacturer:  
 
Other Similar products are found below :  

EVB-EP5348UI  MIC23451-AAAYFL EV  MIC5281YMME EV  124352-HMC860LP3E  DA9063-EVAL  ADP122-3.3-EVALZ  ADP130-0.8-

EVALZ  ADP130-1.8-EVALZ  ADP1740-1.5-EVALZ  ADP1870-0.3-EVALZ  ADP1874-0.3-EVALZ  ADP199CB-EVALZ  ADP2102-1.25-

EVALZ  ADP2102-1.875EVALZ  ADP2102-1.8-EVALZ  ADP2102-2-EVALZ  ADP2102-3-EVALZ  ADP2102-4-EVALZ  AS3606-DB 

BQ25010EVM  BQ3055EVM  ISLUSBI2CKIT1Z  LP38512TS-1.8EV  EVAL-ADM1186-1MBZ  EVAL-ADM1186-2MBZ  ADP122UJZ-

REDYKIT  ADP166Z-REDYKIT  ADP170-1.8-EVALZ  ADP171-EVALZ  ADP1853-EVALZ  ADP1873-0.3-EVALZ  ADP198CP-EVALZ 

ADP2102-1.0-EVALZ  ADP2102-1-EVALZ  ADP2107-1.8-EVALZ  ADP5020CP-EVALZ  CC-ACC-DBMX-51  ATPL230A-EK  MIC23250-

S4YMT EV  MIC26603YJL EV  MIC33050-SYHL EV  TPS60100EVM-131  TPS65010EVM-230  TPS71933-28EVM-213 

TPS72728YFFEVM-407  TPS79318YEQEVM  UCC28810EVM-002  XILINXPWR-083  LMR22007YMINI-EVM  LP38501ATJ-EV  

https://www.x-on.com.au/category/embedded-solutions/engineering-tools/analog-digital-ic-development-tools/power-management-ic-development-tools
https://www.x-on.com.au/manufacturer/maxim
https://www.x-on.com.au/mpn/enpirion/evbep5348ui
https://www.x-on.com.au/mpn/micrel/mic23451aaayflev
https://www.x-on.com.au/mpn/micrel/mic5281ymmeev
https://www.x-on.com.au/mpn/analogdevices/124352hmc860lp3e
https://www.x-on.com.au/mpn/dialogsemiconductor/da9063eval
https://www.x-on.com.au/mpn/analogdevices/adp12233evalz
https://www.x-on.com.au/mpn/analogdevices/adp13008evalz
https://www.x-on.com.au/mpn/analogdevices/adp13008evalz
https://www.x-on.com.au/mpn/analogdevices/adp13018evalz
https://www.x-on.com.au/mpn/analogdevices/adp174015evalz
https://www.x-on.com.au/mpn/analogdevices/adp187003evalz
https://www.x-on.com.au/mpn/analogdevices/adp187403evalz
https://www.x-on.com.au/mpn/analogdevices/adp199cbevalz
https://www.x-on.com.au/mpn/analogdevices/adp2102125evalz
https://www.x-on.com.au/mpn/analogdevices/adp2102125evalz
https://www.x-on.com.au/mpn/analogdevices/adp21021875evalz
https://www.x-on.com.au/mpn/analogdevices/adp210218evalz
https://www.x-on.com.au/mpn/analogdevices/adp21022evalz
https://www.x-on.com.au/mpn/analogdevices/adp21023evalz
https://www.x-on.com.au/mpn/analogdevices/adp21024evalz
https://www.x-on.com.au/mpn/ams/as3606db
https://www.x-on.com.au/mpn/texasinstruments/bq25010evm
https://www.x-on.com.au/mpn/texasinstruments/bq3055evm
https://www.x-on.com.au/mpn/renesas/islusbi2ckit1z
https://www.x-on.com.au/mpn/texasinstruments/lp38512ts18ev
https://www.x-on.com.au/mpn/analogdevices/evaladm11861mbz
https://www.x-on.com.au/mpn/analogdevices/evaladm11862mbz
https://www.x-on.com.au/mpn/analogdevices/adp122ujzredykit
https://www.x-on.com.au/mpn/analogdevices/adp122ujzredykit
https://www.x-on.com.au/mpn/analogdevices/adp166zredykit
https://www.x-on.com.au/mpn/analogdevices/adp17018evalz
https://www.x-on.com.au/mpn/analogdevices/adp171evalz
https://www.x-on.com.au/mpn/analogdevices/adp1853evalz
https://www.x-on.com.au/mpn/analogdevices/adp187303evalz
https://www.x-on.com.au/mpn/analogdevices/adp198cpevalz
https://www.x-on.com.au/mpn/analogdevices/adp210210evalz
https://www.x-on.com.au/mpn/analogdevices/adp21021evalz
https://www.x-on.com.au/mpn/analogdevices/adp210718evalz
https://www.x-on.com.au/mpn/analogdevices/adp5020cpevalz
https://www.x-on.com.au/mpn/digiinternational/ccaccdbmx51
https://www.x-on.com.au/mpn/microchip/atpl230aek
https://www.x-on.com.au/mpn/micrel/mic23250s4ymtev
https://www.x-on.com.au/mpn/micrel/mic23250s4ymtev
https://www.x-on.com.au/mpn/micrel/mic26603yjlev
https://www.x-on.com.au/mpn/micrel/mic33050syhlev
https://www.x-on.com.au/mpn/texasinstruments/tps60100evm131
https://www.x-on.com.au/mpn/texasinstruments/tps65010evm230
https://www.x-on.com.au/mpn/texasinstruments/tps7193328evm213
https://www.x-on.com.au/mpn/texasinstruments/tps72728yffevm407
https://www.x-on.com.au/mpn/texasinstruments/tps79318yeqevm
https://www.x-on.com.au/mpn/texasinstruments/ucc28810evm002
https://www.x-on.com.au/mpn/texasinstruments/xilinxpwr083
https://www.x-on.com.au/mpn/texasinstruments/lmr22007yminievm
https://www.x-on.com.au/mpn/texasinstruments/lp38501atjev

