The Future of Analog IC Technology =

MP8051

Bridge Regulator

Integrated MOSFETS and Schottky Diodes

DESCRIPTION

The MP8051 is a high-efficiency, monolithic,
switching bridge regulator with two self-driven
integrated N-MOSFETs and two Schottky
diodes. It provides 1A continuous output current
over a wide input supply range.

The MP8051 is available in a very compact
3mmx3mm Flip-Chip QFN package that
measures 0.45mm high.

FEATURES

0.4V Low Forward-Voltage Drop

1A Output Current

High Reliability

Only 1uA Reverse Leakage Current
Very Low Profile (0.45mm)

Ideal for Printed Circuit Boards

APPLICATIONS

e DC Transformer
o Wireless Charger
e Low Voltage AC and Industrial Systems

For MPS green status, please visit MPS website under Quality Assurance.
“MPS” and “The Future of Analog IC Technology” are Registered Trademarks of
Monolithic Power Systems, Inc.
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mP " MP8051 - BRIDGE REGULATOR INTEGRATED MOSFETS AND SCHOTTKY DIODES

ORDERING INFORMATION

Part Number* Package Top Marking Junction Temperature (T,)

MP8051DQU Flipchip TQFN3x3

ABE -40°C to +125°C

* For Tape & Reel, add suffix -Z (e.g. MP8051DQU -2Z);
For RoHS, compliant packaging, add suffix —LF (e.g. MP8051DQU-LF-2).

PACKAGE REFERENCE

TOP VIEW
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*Flipchip QFN3x3mm
U: Height=0.45mm0.05mm
ABSOLUTE MAXIMUM RATINGS Thermal Resistance® 6,5  6,c
Vi1 210 Ve -1.0V to +23V Flip-Chip QFN3x3................... 60...... 12... °C/W
VA0 Voo -0.3V to +23V
° Notes:
Lead. Temperature T o260(253 1) Exceeding these ratings may damage the device.
Continuous Power Dissipation  (Ta = 25°C) 2) The maximum allowable power dissipation depends on the
........................................................... 0.75W schottky’s thermal run away point, the junction-to-ambient
° o thermal resistance 6,,, and the ambient temperature Ta. The
Storage Temperature """""""" -55°C to +150°C maximum allowable Jé\ontinuous power dissipation is di?ferent
3 at different ambient temperature. Exceeding the maximum
ESD SUSCEPTIB”-ITY() allowable power dissipation will cause excessive die
HBM (Human Body Mode).......cccccceeecunnnnnnes 2kV gemperature and permanent daR(aFg,I%AEIe;TEeR ;g;erNgg
; erating operation curve in
MM (Machine Mode)..............ceeeeeieennne. 200V CHARACTERISTICS.
(4) 3) Devices are ESD sensitive. Handling precaution

Recommended Operating Conditions

recommended.

Supp|y V0|tage (VL1 L2) _________________________ 4t016V 4) The device is not guaranteed to function outside of its
! operating conditions.

Output V0|tage (V+ tO V') .......................... 16 V 5) Measured on JESD51-7, 4-|ayer PCB

Maximum Junction Temp. (T)) ............... 125°C
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mP " MP8051 - BRIDGE REGULATOR INTEGRATED MOSFETS AND SCHOTTKY DIODES

ELECTRICAL CHARACTERISTICS ©

Ta = 25°C, unless otherwise noted.

Parameter Symbol | Condition Min Typ Max Units
Total Reverse Leakage
Copent 9 lreverse | Short L1 and L2, V, - V.=6.5V 1 bA
Diode Specification
Reverse Breakdown Voltage ViR L1=L2=V-, | y+ = TMA -23 V
Reverse Leakage Current lLeakace |L1=L2=V, V.- V=16V 80 pA
Forward Voltage Ve @ I=1A 0.4 0.46 V
Diode Junction Capacitance® | Cpige | V. to L1/L2=2V, f=1MHz 455 pF
Reverse Recovery Time te Vr=16V, l[py=1A 78.5 ns
MOSFET Specification
Breakdown Voltage Vbs 23 V

. . Voltage difference between L1
Conduction Resistance Ron and L2 is 6.5V (Ves=5V) 45 70 mQ
Turn On Time® trise  |L1, L2to (V-) =5V 25 ns
Turn Off Time® tran |L1, L2to (V-) =5V 25 ns
Notes:
6) Guaranteed by design.
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PIN FUNCTIONS

Pin # Name Description
1,2,3,4 V+ Rectifier Positive Output
5,6 L1 Power Input
7,8,9,10 V- Rectifier Negative Output
11,12 L2 Power Input
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TYPICAL PERFORMANCE CHARACTERISTICS

Square waveform input to L1 & L2, V4,2 = 5V, Couyr = 10uF, Ta = 25°C, unless otherwise noted.
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FUNCTIONAL BLOCK DIAGRAM
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Figure 1—Functional Block Diagram

MP8051 Rev. 1.0 www.MonolithicPower.com 6
9/16/2011 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2011 MPS. All Rights Reserved.



me

MP8051 — BRIDGE REGULATOR INTEGRATED MOSFETS AND SCHOTTKY DIODES

OPERATION

The MP8051 is a monolithic switch bridge
regulator to regulate the input square waveform
to the DC output.

Compared against conventional 4-diode silicon
bridge regulators, the two integrated MOSFETs
reduce power loss by implementing soft
switching. These two MOSFETs (M1 and M2) are
driven from the input signals (refer to Figure1).

M1 parasitic diode, D1. Then Drive1 generates
the turn on signal for the rest of the device.

When the square wave signal inverts, the Drive1
turns off M1 while D1 continues to conduct for
soft switching. Then D2, M2, and Drive2 follow
the same process.

Both Drive1 and Drive2 clamp the driving signals
of the two low-side MOSFETs below 6.5V when

The MP8051 takes a square wave input. When the voltage difference between L1 and L2
L1 initially receives the positive input and L2 the exceeds 6.5V.

negative input, current initially flows through the
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PACKAGE INFORMATION
THE 0.45mm HEIGHT 3X3 FLIP CHIP QFN

PIN1ID | PIN 1 1D

MARKING oo 4 LTJ o 0.15x0.15 TYP.
7R
o 2.90 . 3 0

PIN1 ID —|—= 1= wgg
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SIDE VIEW
NOTE:
1) ALL DIMENSIONS ARE IN MILLIMETERS.
2) EXPOSED PADDLE SIZE DOES NOT INCLUDE
2.60 MOLD FLASH.
| 3) LEAD COPLANARITY SHALL BE 0.10
015~ MILLIMETERS MAX.

4) JEDEC REFERENCE IS MO-220.
5) DRAWING IS NOT TO SCALE.

—2.60

RECOMMENDED LAND PATTERN

NOTICE: The information in this document is subject to change without notice. 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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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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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru
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