The Future of Analog IC Technology®

EV3421-G-00A

5.5A, 600kHz Synchronous

Step-up Converter with Output Disconnect

Evaluation Board

DESCRIPTION

EV3421-G-00A Evaluation Board is designed to
demonstrate the capability of MP3421. MP3421
is a high-efficiency, synchronous, current-mode,
step-up converter with output disconnect.

The MP3421 can provide inrush current limiting
and output short-circuit protection. It can work
with an input voltage as low as 1.9V. The
integrated P-channel synchronous rectifier
improves efficiency and eliminates the need for
an external Schottky diode. The PMOS
disconnects the output from the input when the
part shuts down.

The 600kHz switching frequency allows for
small external components, while the internal
compensation and soft-start minimize the
external component count. The MP3421 is
available in 14-pin QFN 2mmx2mm package.

ELECTRICAL SPECIFICATION

Parameter Symbol Value |Units
Input Voltage Vv |28-42" v
Output Voltage Vout 5 V
Output Current lout 0-21 A

FEATURES

1.9V to 5.5V Input Work Range

2.5V to 5.5V Output Range

Internal Synchronous Rectifier
600kHz Fixed Frequency Switching
>5.5A Switch Current Limit Capability
43uA Quiescent Current

High Efficiency over Full Load Range
Internal Soft-start and Compensation
True Output Load Disconnect from Input
OCP, SCP, OVP and OTP Protection
Small QFN2x2-14 Package

APPLICATIONS

o Battery-Powered Products

e Power Banks, Juice Packs, Battery Back-up
Units

e USB Power Supply

e Consumer Electronic Accessories

e Tablets

All MPS parts are lead-free and adhere to the RoHS directive. For MPS green
status, please visit MPS website under Products, Quality Assurance page.
“MPS” and “The Future of Analog IC Technology”, are Registered Trademarks
of Monolithic Power Systems, Inc.

Note:

1) This board can supply 5V/2.1A load from 2.8V-4.2V input
power, it can work with lower than 2.8V input but the load
capability is lower than 2.1A, it can work with higher than 4.2V
input but it may trigger down mode with high power-loss when V
is close to Vour.

EV3421-G-00A EVALUATION BOARD

(LxWxH)6.35cm x 6.35cm x 0.6cm

MPS IC Number
MP3421GG

Board Number
EV3421-G-00A

Efficiency vs.
Load Current
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mP5® EV3421-G-00A —-5.5A, 600kHz SYNCHRONOUS STEP-UP CONVERTER

EVALUATION BOARD SCHEMATIC @®®
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Notes:
2) INA pin needs short to VIN.
3) Itis strongly recommended control IC on/off through EN pin.

4) It is optimized for typical 5V output with 1.5uH inductor, the feedback compensation may need change for other output voltage or other
inductance.

EV3421-G-00A BILL OF MATERIALS

Qty Ref Value Description Package | Manufacturer Part Number
C1A,
g;g 22uF Ceramic Cap, 10V, X7R 1210 Murata GRM32ER71A226KE20L
4 cacC
1 C2A 1uF Ceramic Cap,10V,X5R 0603 Murata GRM188R61A105KA61D
1 L1 1.5uH IFEZ?TK?SE& A SMD Wurth | 744311150
1 R1 787kQ Film Res,1% 0603 YAGEO RCO0603FR-07787KL
1 R2 150kQ Film Res,1% 0603 ROYAL RLO603FR-07150KL
1 R3 100kQ Film Res,1% 0603 ROYAL RLO603FR-07100KL
5.5A Synchronous . QFN-14
1 U1 MP3421 Step-up Qonverter with 2mmx2mm MPS MP3421GG
Output Disconnect
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EVB TEST RESULTS

Performance waveforms are tested on the evaluation board.
Vin = 3.3V, Vour =5V, L = 1.5uH, T, = 25°C, unless otherwise noted.

Efficiency vs.
Load Current

Case Temperature Rising
vs. Load Current

EV3421-G-00A -5.5A, 600kHz SYNCHRONOUS STEP-UP CONVERTER

Line Regulation
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II“E EV3421-G-00A —-5.5A, 600kHz SYNCHRONOUS STEP-UP CONVERTER

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.
Vin = 3.3V, Vour =5V, L = 1.5uH, Ta = 25°C, unless otherwise noted.
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II“E EV3421-G-00A —-5.5A, 600kHz SYNCHRONOUS STEP-UP CONVERTER

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.
Vin = 3.3V, Vour =5V, L = 1.5uH, TA = 25°C, unless otherwise noted.

EN Shutdown EN Shutdown Load Transient Response
louT = 0.01A RLoap = 3.50Q Load = 0.01A—> 1A @ 100mA/ps
— — e
, A VourlAC __._J\J\\I\J\
200mV/div. :
Vour gf LA VouT gh.. i 5 . i :
2V/div. : -] 2vidiv. )
VeN mfriirrsirrsbued e VEN @bt bbb -
5V/div. : : 5V/div.
TR : L 5\/\//dsiym-‘ =
Vew FTHT T Vaw '
Svigiv, B I 5V/div. _
O TS S Y o
Q) FUSEIORE TV ENEN: JVUE SVIESUULI 2A/div 1AVdiv.
4ms/div. 400ps/div. 1ms/div.
Load Transient Response Short Circuit Entry Short Circuit Recovery
Load = 1A-->2A @ 100mA/us ViN=4.2V, loyT1=0.5A Recovers to 0.1A Load
VoUT/AC (s Y ____.,f\.. Vour | fo b e g
200mV/div. | o ; 2V/div. Vour | o
5vidiv. | s ,...,,._...,_.\m 5V/div. 5v/div. | Do
1AMV, bt R SAMiV. b

100ps/div. 200ps/div. 1ms/div.

EV3421-G-00A Rev.1.0 www.MonolithicPower.com
12/25/2014 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2014 MPS. All Rights Reserved.



mps EV3421-G-00A —-5.5A, 600kHz SYNCHRONOUS STEP-UP CONVERTER

PRINTED CIRCUIT BOARD LAYOUT

%g:lzilth'lc Pow;;' stems MPS Confidential
Demo Boar For MPS Customer Use Only
21 G004 Made in China

www.monolithicpower.com
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Figure 1—Top Silk Layer

Figure 3—Bottom Layer
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mP5® EV3421-G-00A —-5.5A, 600kHz SYNCHRONOUS STEP-UP CONVERTER

QUICK START GUIDE

The output voltage of this board is set to 5V. The board layout accommodates most commonly used

components.
1. Preset Power Supply to 2.8V <V|y <4.2V.
2. Turn Power Supply off.
3. Connect Power Supply terminals to:
a. Positive (+): VIN
b. Negative (-): GND
4. Connect Load to:
a. Positive (+): VOUT
b. Negative (—): GND
Turn Power Supply on after making connections.
The MP3421 is enabled on the evaluation board once VIN is applied.
The output voltage VOUT can be changed by varying R2. Calculate the new value using the
formula:
V., = Vg x R1 I;rzRZ
Where Vig = 0.807V and R1=787kQ.
8. To use the Enable function, apply a digital input to the EN pin. Drive EN higher than 1.2V to turn

on MP3421 or less than 0.4V to turn it off.

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.
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