EVM3650-QW-00A

17V, 6A, Step-Down Converter Module

Evaluation Board

DESCRIPTION

The EVM3650-QW-00A is an evaluation board
designed to demonstrate the capabilities of the
MPM3650, a fully integrated, high-frequency,
synchronous, rectified, step-down power module
with an internal inductor. It offers an ultra-
compact solution that achieves up to 6A of
continuous output current across a wide 2.75V to
17V input voltage range, with excellent load and
line regulation. Synchronous mode provides
high efficiency across the output current load
range.

Constant-on-time (COT) control provides very
fast transient response, easy loop design, and
tight output regulation. Full protection features
include short-circuit protection (SCP), over-
current  protection (OCP), under-voltage
protection (UVP), and thermal shutdown.

ELECTRICAL SPECIFICATIONS

Parameter Symbol Value | Units
Input voltage VN 275t017| V
Output voltage Vourt 1 V
Output current lout 6 A

FEATURES

o Wide 2.75V to 17V Operating Input Range
e Continuous Output Current:
o Up to 6A Output Current for Inputs
Between 0.6V and 1.8V
o Up to 5A Output Current for Inputs Above
1.8V
e Discontinuous Conduction Mode (DCM) for
High Efficiency during Light Load Operation
Adjustable Output from 0.6V
Supports Pre-Biased Start-Up
1200kHz Fixed Switching Frequency (fsw)
Configurable External Soft Start (SS)
Enable (EN) and Power Good (PG) Pins for
Power Sequencing
e Over-Current Protection (OCP) with Hiccup
Mode
e Thermal Shutdown
¢ Available in a QFN-24 (4mmx6mmx1.6mm)
Package

APPLICATIONS

¢ Field-Programmable Gate Array (FPGA)
Power Systems

Optical Modules

Telecommunications

Networking

Industrial Equipment

All MPS parts are lead-free, halogen-free, and adhere to the RoHS directive.
For MPS green status, please visit the MPS website under Quality
Assurance. “MPS”, the MPS logo, and “Simple, Easy Solutions” are
registered trademarks of Monolithic Power Systems, Inc. or its subsidiaries.
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QUICK START GUIDE
1. Preset the power supply between 2.75V and 17V.

2. Turn off the power supply.
3. Connect the power supply terminals to:
a. Positive (+): VIN
b. Negative (-): GND
4. Connect load terminals (<6A) to:
a. Positive (+): VOUT
b. Negative (-): GND

5. After making the connections, turn on the power supply. The board should start up automatically.
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EVALUATION BOARD SCHEMATIC
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Figure 1: Evaluation Board Schematic
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EVM3650-QW-00A BILL OF MATERIALS

Qty Ref Value |Description Package | Manufacturer Manufacturer PN
¢1.¢2, Ceramic capacitor, 25V
6 C4, C5, 22uF P ’ ’ 0805 Murata GRM21BR61E226ME44L
X5R
Cc20, C7
C3, C8, Ceramic capacitor, 25V,
4 C11, C19 0.1uF X5R 0402 Waurth 885012105018
1 c10 1uF gggm'c capacitor, 25V, | 449 Murata | GRM155R61E105KA12D
1 co 39pF gggmic capacitor, 50V, | 449 Murata | GRM1555C1H390JA01D
1 R1 499kQ  |Film resistor, 1% 0402 Yageo RC0402FR-07499KL
1 R4 100kQ |Film resistor, 1% 0402 Yageo RC0402FR-07100KL
2 R7, R6 0Q Film resistor, 1% 0402 Yageo RC0402FR-070RL
1 R3 20kQ  |Film resistor, 1% 0402 Yageo RC0402FR-0720KL
1 R5 30kQ |Film resistor, 1% 0402 Yageo RC0402FR-0730KL
1 EN | 254mm |>PiN single-row, straight|  py o Wurth 61300311821
socket header
1 Vour ripple NS
VIN, VEMI,
5 GND x 2, @2mm |Copper pin DIP Custom
VOUT
EN, GND, .
4 VCC, PG ®1mm  |Copper pin DIP Custom
Step-down power QFN-24
1 U1 MPM3650 (4mmx MPS MPM3650GQW
module, 17V, 6A 6mm)
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EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board, Vin = 5V, Vour = 1V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vin = 5V, Vour = 1V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vin = 5V, Vour = 1V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vin = 5V, Vour = 1V,
Ta = 25°C, unless otherwise noted.
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REVISION HISTORY

Revision # | Revision Date | Description Pages Updated

1.0 7/8/2020 Initial Release -
Updated the output current from “5A” to “6A”; updated the
output current for operation above 1.8V to “5A”; updated
the Efficiency vs. Load Current vs. Power Loss graph title 1
and axes to reflect the updated 6A output current and to
include a “Power Loss” axis

Updated the load current from “<5A” to “<6A” 2

Updated Figure 1 3
11 6/25/2021 Updated the Bill of Materials (BOM) section 4

Updated the Case Temperature Rise vs. Output Current

curve; updated the X-axis to reflect the updated 6A output 5

current

Updated the waveform descriptions from “5A” to “6A” 6—7

F(I)rmatting updates and clerical updates; updated figure Al

titles

Notice: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third-party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.

EVM3650-QW-00A Rev. 1.1 MonolithicPower.com 10
6/25/2021 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2021 MPS. All Rights Reserved.



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Power Management |C Development Tools category:
Click to view products by Monolithic Power Systems manufacturer:

Other Similar products are found below :

EVAL-ADM1168LQEBZ EVB-EP5348Ul MIC23451-AAAYFL EV MIC5281YMME EV DA9063-EVAL ADP122-3.3-EVALZ ADP130-
0.8-EVALZ ADP130-1.2-EVALZ ADP130-1.5-EVALZ ADP130-1.8-EVALZ ADP1712-3.3-EVALZ ADP1714-3.3-EVALZ ADP1715-3.3-
EVALZ ADP1716-2.5-EVALZ ADP1740-1.5-EVALZ ADP1752-1.5-EVALZ ADP1828LC-EVALZ ADP1870-0.3-EVALZ ADP1871-0.6-
EVALZ ADP1873-0.6-EVALZ ADP1874-0.3-EVALZ ADP1882-1.0-EVALZ ADP199CB-EVALZ ADP2102-1.25-EVALZ ADP2102-
1.875EVALZ ADP2102-1.8-EVALZ ADP2102-2-EVALZ ADP2102-3-EVALZ ADP2102-4-EVALZ ADP2106-1.8-EVALZ ADP214/CB-
110EVALZ AS3606-DB BQ24010EVM BQ24075TEVM BQ24155EVM BQ24157EVM-697 BQ24160EVM-742 BQ24296M EVM-655
BQ25010EVM BQ27411EVM-G1A BQ3055EVM NCV891330PD5S0GEVB ISLUSBI2CKIT1Z LM2744EVAL LM2854EVAL
LM3658SD-AEV/NOPB LM3658SDEV/NOPB LM3691TL-1.8EV/NOPB LM4510SDEV/NOPB LM5033SD-EVAL



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/monolithicpowersystems
https://www.x-on.com.au/mpn/analogdevices/evaladm1168lqebz
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/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/adp13012evalz
https://www.x-on.com.au/mpn/analogdevices/adp13015evalz
https://www.x-on.com.au/mpn/analogdevices/adp13018evalz
https://www.x-on.com.au/mpn/analogdevices/adp171233evalz
https://www.x-on.com.au/mpn/analogdevices/adp171433evalz
https://www.x-on.com.au/mpn/analogdevices/adp171533evalz
https://www.x-on.com.au/mpn/analogdevices/adp171533evalz
https://www.x-on.com.au/mpn/analogdevices/adp171625evalz
https://www.x-on.com.au/mpn/analogdevices/adp174015evalz
https://www.x-on.com.au/mpn/analogdevices/adp175215evalz
https://www.x-on.com.au/mpn/analogdevices/adp1828lcevalz
https://www.x-on.com.au/mpn/analogdevices/adp187003evalz
https://www.x-on.com.au/mpn/analogdevices/adp187106evalz
https://www.x-on.com.au/mpn/analogdevices/adp187106evalz
https://www.x-on.com.au/mpn/analogdevices/adp187306evalz
https://www.x-on.com.au/mpn/analogdevices/adp187403evalz
https://www.x-on.com.au/mpn/analogdevices/adp188210evalz
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/adp21021875evalz
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/analogdevices/adp210618evalz
https://www.x-on.com.au/mpn/analogdevices/adp2147cb110evalz
https://www.x-on.com.au/mpn/analogdevices/adp2147cb110evalz
https://www.x-on.com.au/mpn/ams/as3606db
https://www.x-on.com.au/mpn/texasinstruments/bq24010evm
https://www.x-on.com.au/mpn/texasinstruments/bq24075tevm
https://www.x-on.com.au/mpn/texasinstruments/bq24155evm
https://www.x-on.com.au/mpn/texasinstruments/bq24157evm697
https://www.x-on.com.au/mpn/texasinstruments/bq24160evm742
https://www.x-on.com.au/mpn/texasinstruments/bq24296mevm655
https://www.x-on.com.au/mpn/texasinstruments/bq25010evm
https://www.x-on.com.au/mpn/texasinstruments/bq27411evmg1a
https://www.x-on.com.au/mpn/texasinstruments/bq3055evm
https://www.x-on.com.au/mpn/onsemiconductor/ncv891330pd50gevb
https://www.x-on.com.au/mpn/renesas/islusbi2ckit1z
https://www.x-on.com.au/mpn/texasinstruments/lm2744eval
https://www.x-on.com.au/mpn/texasinstruments/lm2854eval
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdaevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3691tl18evnopb
https://www.x-on.com.au/mpn/texasinstruments/lm4510sdevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm5033sdeval

