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USB-Compliant Single-Cell Li-lon Switching Charger with

USB-OTG Boost Regulator

Features

"  Fully Integrated, High-Efficiency Charger for Single-Cell
Li-lon and Li-Polymer Battery Packs

Faster Charging than Linear

+0.5% at 25°C
+1% from 0 to 125°C

" +5% Input Current Regulation Accuracy

®  Charge Voltage Accuracy:

®  +5% Charge Current Regulation Accuracy
® 20V Absolute Maximum Input Voltage

® 6V Maximum Input Operating Voltage

®  1.25A Maximum Charge Rate

"  Programmable through High-Speed I°C Interface
(3.4Mb/s) with Fast Mode Plus Compatibility

— Input Current

— Fast-Charge / Termination Current
— Charger Voltage

— Termination Enable

®  3MHz Synchronous Buck PWM Controller with Wide
Duty Cycle Range

®  Small Footprint 1uH External Inductor
®  Safety Timer with Reset Control
® 1.8V Regulated Output from VBUS for Auxiliary Circuits

®  Weak Input Sources Accommodated by Reducing
Charging Current to Maintain Minimum VBUS Voltage

"  Low Reverse Leakage to Prevent Battery Drain to VBUS
® 5V, 300mA Boost Mode for USB OTG for 2.5 to 4.5V

Battery Input
Applications

®  Cell Phones, Smart Phones, PDAs
®  Tablet, Portable Media Players

®  Gaming Device, Digital Cameras

All trademarks are the property of their respective owners.

Description

The FAN5400 family (FAN540X) combines a highly integrated
switch-mode charger, to minimize single-cell Lithium-ion (Li-
ion) charging time from a USB power source, and a boost
regulator to power a USB peripheral from the battery.

The charging parameters and operating modes are
programmable through an I°C Interface that operates up to
3.4Mbps. The charger and boost regulator circuits switch at
3MHz to minimize the size of external passive components.

The FAN540X provides battery charging in three phases:
conditioning, constant current, and constant voltage.

To ensure USB compliance and minimize charging time, the
input current is limited to the value set through the I°C host.
Charge termination is determined by a programmable
minimum current level. A safetgl timer with reset control
provides a safety backup for the 1°C host.

The integrated circuit (IC) automatically restarts the charge
cycle when the battery falls below an internal threshold. If the
input source is removed, the IC enters a high-impedance
mode with leakage from the battery to the input prevented.
Charge status is reported back to the host through the I’c
port. Charge current is reduced when the die temperature
reaches 120°C.

The FAN540X can operate as a boost regulator on
command from the system. The boost regulator includes a
soft-start that limits inrush current from the battery.

The FAN540X is available in a 1.96 x 1.87mm, 20-bump,
0.4mm pitch WLCSP package.
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Figure 1. Typical Application (FAN5403-05 Pinout)
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Ordering Information

Part Number Temperature Range Package PN Bits: IC_INFO[4:3] Packing Method
FAN5400UCX -40 to 85°C 01 Tape and Reel
FAN5401UCX -40 to 85°C 20- Bump, Wafer- 00 Tape and Reel
Level Chip-Scale
FAN5402UCX -40 to 85°C Package (WLCSP), 01 Tape and Reel
FAN5403UCX -40 to 85°C 4 0-4m:jnSPitch,1 o6 10 Tape and Reel
timat: ize: 1.
FAN5404UCX -40 to 85°C S 8 7m 11 Tape and Reel
FAN5405UCX -40 to 85°C 10 Tape and Reel
Table 1. Feature Comparison Summary
Part PN Bits: Slave Automatic Special Safety igt;g;}; E2 Pin VREG
Number | REG3[4:3] | Address Charge | Charger™ | Limits : (E3 Pin)
Behavior
FAN5400 01 1101011 Yes No No OFF AUXPWR
FAN5401 00 1101011 No No No OFF (Connect to PMID
FAN5402 01 1101011 Yes No No ON VIEIR)
FAN5403 10 1101011 Yes Yes Yes OFF
FAN5404 11 1101011 No Yes Yes OFF DISABLE 1.8V
FAN5405 10 1101010 Yes Yes Yes ON
Note:
1. Special charger is a current limited charger that is not a USB compliant source.
Table 2. Recommended External Components
Component Description Vendor Parameter Typ. Unit
Murata: LQM2MPN1ROM L 1.0 pH
L1 1uH, 20%, 1.3A, 2016 :
H ° or Equivalent DCR (Series R) 85 mQ
Murata: GRM188R60J106M
Cegar 10uF, 20%, 6.3V, X5R, 0603 TDK: C1608X5R0J106M C 10 uF
Murata: GRM188R60J475K )
Cwmip 4.7uF, 10%, 6.3V, X5R, 0603 TDK: C1608X5R0J475K c 4.7 uF
Murata GRM188R61E105K
Csus 1.0pF, 10%, 25V, X5R, 0603 TDK:C1608X5R1E105M C 1.0 uF
Note:

2. 6.3V rating is sufficient for Cuip since PMID is protected from over-voltage surges on VBUS by Q3 (Figure 3).
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Block Diagram
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Physical Dimensions
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G. DRAWING FILNAME: MKT-UC020AArev2.
Figure 51. 20-Ball WLCSP, 4X5 Array, 0.4mm Pitch, 250um Ball

Product-Specific Dimensions

Product D E X Y

FAN540XUCX 1.960 +0.030 1.870 +0.030 0.180 0.335

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner without
notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or obtain the most
recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the warranty
therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http://www.fairchildsemi.com/packaging/.
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TRADEMARKS

The followang includes registered and unregistered frademarks and servace marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not
intended to be an exhaustve list of all such trademarks

AccuPower™ F-FFzm™ PowerTrench® The Paower Franchise®
ALto-SPMT™ FRFET® Powers™ The Right Technology for Your Success™
Build it ow™ Global Power Resource™ Programmable Active Droop™ the
CorePLUS™ Green FPS™ QFET® pm‘m”
CorePOWER™ Green FRS™ e-Serigs™ Qs TinyBoostm
CROSSVOLT™ Grnax™ Cuiet Series™ TinyBuck™
CTL™ Grom RapidConfigure™ TinyCalcm
Current Transfer Logic™ Intellit Axm r:)“" TinyLDgic®
DEUXPEED” [SOPLANART™ ; — =
Dual Cogl™ Kook Saving our world, TrrWANW at a time T!NYOF’TO
EcoSPARK® MICROCOURLER™ ST e

j Srmarth axm™ TinyFWAhT

TH
Eg'g'é:}“" B i SMART START™ Tinywire™
o G SPM® TrF ault Detectm
s STEALTH™ TRUECURRENT™"
Fairchild® MillerDrive SuperFET® uSerDes™
il M otionhaxm™

Fairchild Sermiconductor® Matian. SoMm SuperSOT™M.3
FACT Quiet Serips™ O™ SupersQT™A Des
FACT® a ” SupersOT™8 UHC®
FAST® 8E$8',5&%%R® SupreM05® Ultra FRFET™
FastvCore™ ® SyncFET™ UniFET™
FETBench™ Syne-Lock™ VN
Flashiiriter® PP SPM ™ égh?gém_@* VisTun?IMaxTM
FESH Power-SPM™ he

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TC MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIM TO IMPRCWVE
RELIABILITY, FUNCTION, ORDESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPUCATICN QR USE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DCES [T CONVEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS CF GTHERS. THESE
SPECIFICATIONS DO NGT EXPAND THE TERMS OF FAIRCHILD'SWCRLDWIDE TERMS AND CCHDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WVWHICH COVERS THESE FRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S FRCDUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPOMENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN AFPROVAL OF FAIRCHILD SEMICCNDUCTOR CORPORATION,

As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body or (b) support or sustain life,
and (c) whose failure to perform when properly used in accordance

2. A cntical component in any component of a life support, device, or
system whose falure to perform can be reasonably expected to
cause the failure of the life suppart device ar system, or to affect its

with instructions for use provided in the labeling, can he reasonably
expected to result in a significant injury of the user.

safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Compaoration's Ant-Counterfeiing Policy. Fairchild's Ant-Counterfeiting Policy is also stated on our extemal website, wwwy fairchildsemi.com,
under Sales Support.

Counterfeiing of semicondudtor parts is a growing problem inthe industry. All manufacturers of semiconductor products are expenendng counterfeiting of their parts
Customerswho inadvertently purchase counterfeit parts expenence many problems such as loss of brand reputation, substandard performance, falled applications,
and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfet parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchild Distributors wha are
listed by country on our weh page dted above. Products customers huy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceahilty, meet Fairchild's guality standards for handling and storage and provide accessto Fairchild's full range of up-to-date technical and product information
Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise. Fairchild will not provide
any wamanty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global problem and encourage aur
customersto do their partin stopping this practice by buving direct or from authorized distibutors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification | Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in

Advance Information ; ;
any mannerwithout notice.

Formative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

i gl e Semiconductor reserves the right to make changes at any time without notice to improve design.

Preliminary

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes

Full Production at any time without notice to improve the design

Na ldentification MNeeded

Datasheet containg specifications on a product that is discontinued by Fairchild Semiconductar,

Mot In Production The datasheet is for reference information only.

Obsolete

Rew. 151
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