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Features

®  Charger/USB Device Detection Flag
®  Over/Under-Voltage Detection Flag

" Vpgys Supply: 2.7V to 20V
"  Con: 1.5pF
® Package: 8-Lead MLP

Applications

®  Mobile Phones

®  Handheld Devices

Related Resources

February 2011

USB/Charger Detection Device with Load Switch

Description

®  Charger/USB Detection Device with Load Switch The FAN3989 is a USB connection monitoring device

used to determine if a standard USB device is
connected or a battery-charging device is connected.

The FAN3989 sets the FLAG1 pin to logic HIGH or LOW

= Load Switch Output, Up to 1.5A Charge Current as an indicator to the system controller that a standard

USB device or a charger is connected to the USB port.
The FAN3989 also monitors the Vgyg for over- or under-
voltage conditions. The FLAG2 pin is set LOW if Vgys is
less than 3.3V or greater than 6.0V. The internal load
switch control pin is set HIGH if Vs is less than 3.3V or
greater than 6.0V, turning off the PMOS switch.

The FAN3989 is available in a very small 8-lead MLP
package suitable for small board space applications, like
mobile phones.

®  AN-5067 — PCB Land Pattern Design and Surface

Mount Guidelines for MLP Packages

Ordering Information

Operating Packing :
Part Number Temperature Range Package Method Quantity
FAN3989MLP8X -40°C to +85°C 8-Lead Molded Leadless Package (MLP) Reel 3000
Vour LS CTRL
VBus [ L
St\)/gparator Logic i FLAG 2
UvP
D- 1 Std USB/
D+ Charger Logic &) FLAG 1
GND F—
Figure 1. Block Diagram
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Pin Configuration

Figure 2.

Pin Definitions

Pin Configuration (Top View)

Figure 3.

Pin Configuration (Bottom View)

Pin# Name Type |Description
1 D+ Input USB Data Input
2 GND Input Device Ground
3 Flag2 Output | Over-/Under-Voltage Flag Output
4 LSCTRL Output | PMOS Switch Control — Pull-Up Connection to Vgys
5 Vour Output \s/eO(I:tt?g:) Out — Connection also on Package DAP (see PCB Layout Guideline
6 Vagus Input Power Input from Charger, USB Device, or Handheld Battery
7 Flag1 Output | Charger / Standard USB Device Detect Flag
8 D- Input USB Data Input
Truth Table
Cor‘sr:gf;'on Vaus D- D+ FLAGL | FLAG2 C#FSQL Description
STD USB Device ov R to GND R to VDD LOW LOW HIGH |Load switch open
STD USB Device 5v R to GND R to VDD LOW HIGH LOW Load switch closed
USB Charger 5V | ShorttoD+ | ShorttoD- | HIGH | HIGH | Low |Normalstate.
Vpys GT 6V GT 6V | Shortto D+ | Short to D- HIGH LOW HIGH Load switch open
Vpgys LT 3.3V LT 3.3V | Shortto D+ | Short to D- HIGH LOW HIGH Load switch open
PC Charger 5V Open Open LOW HIGH LOW Load switch closed

© 2007 Fairchild Semiconductor Corporation
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vs DC Supply Voltage -0.3 20.0 \Y
Vio Analog and Digital I/O -0.3 Vcet0.3 \%
Reliability Information
Symbol Parameter Min. Typ. Max. Unit
T, Junction Temperature +150 °C
Tste Storage Temperature Range -65 +150 °C
Thermal Resistance, JEDEC Standard, o
©a Multilayer Test Boards, Still Air A cw
Electrostatic Discharge Information
Symbol Parameter Max. Unit
Human Body Model, JESD22-A114 3
ESD , kV
Charged Device Model, JESD22-C101 1

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Typ. Max. Unit
Ta Operating Temperature Range -40 +85 °C
Vee Supply Voltage Range 2.7 5.0 20.0 \%
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DC Electrical Characteristics
Ta = 25°C, Ve = 5.0V, unless otherwise noted.
Symbol Parameter Conditions Min. | Typ. | Max. | Units
Supply
Vs Supply Voltage Range Vs Range 27 5.0 20.0 \Y,
lec Quiescent Supply Current Vs = +5.0V, D+ D- Shorted 1.2 2.0 mA
tsuppLY Power-Up Stabilization Time |Vs = +5.0V, D+ D- Shorted 10 ms
Input Characteristics
Cp+ Input Capacitance 15 2.0 pF
Co. Input Capacitance 1.5 2.0 pF
losi D+ Off Leakage Current Vgus = OV or 5V V|y on D+ = 5V 1 MA
losf D- Off Leakage Current Vgus = OV or 5V V|y on D- = 5V 1 MA
Output Characteristics
OVoer B R reshold Vs = +5.0V, Flag2 = LOW 5.8 6.2 6.5 Vv
Detect
N . Voltage Sweep through Upper
OVhyst Over-Voltage Hysteresis and Lower Trip Points 100 mV
 — LR tage Threshold Vs = +5.0V, Flag2 = LOW 3.0 3.3 3.6 Vv
Detect
y . Voltage Sweep through Upper
UVhyst Under-Voltage Hysteresis and Lower Trip Points 100 mV
Vo FLAG1/ | Minimum HIGH Output _ _
FLAG2 Voltage Vg = +5.0V, loy = -20pA 24 \Y,
VoL FLAG1/ | Maximum LOW Output _ _
FLAG2 Voltage Vg =+5.0V, lo. = 20pA 0.3 \Y,
VoL Maximum LOW Output _ _
LS _CTRL |Voltage Vg =+5.0V, o, = 100pA 0.3 \Y,
Drain Source Breakdown _ _
VBpss Voltage Vgs = 0V, Ip = -250pA -20 \Y,
Static Drain-Source On _ _
RDSON Resistance VGS =-5.0V, |p =1A 186 mQ
Ciss Input Capacitance 330 pF
- Vps =-10V, Vgs = 0V, f = 1.0MHz
Coss Output Capacitance 80 pF
ta(on) PMOS Turn-On Delay Time |y, = -5V, Ip = -0.5A, 5 us
taoft PMOS Turn-Off Delay Time | Ves = -4.5V, Rgen = 6Q 14 us
© 2007 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Typical Performance Characteristics

Figure 6. Ron VS. Ve (10Q Load)

Figure 4. lcc vs. Ve (2.7V-7.0V) No Load Figure 5. lcc vs. Ve (8.0V-21V) No Load
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Figure 7. Turn-On Time
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Typical Performance Characteristics (Continued)
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Typical Performance Characteristics (Continued)
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Figure 10. PC Data Running D+/D- (Flag 1 and Flag 2 at Correct Levels)
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Figure 11. Standard USB Charger Plug-In
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Applications Information

VDD

o
pa—
1.5K

USB Transceive r

Control

Std 15K pull-dow n

on D- input by US B

device and 1.5K pull-u p
on D+ by USB transceiver .

Battery

Rsense

I

LSctrl | Vourt

= V
BUS -} {
o
15K
1 VBus
D- Comparato r E]Flag 2
o ovp Logic
L] UVP
UsB
uUsSB
Device
D-g Std USB/
Charger
D+ H Detect Logic H
i 1 Flag 1
GND =

The FAN3989 sets the FLAG1 pin to logic HIGH or
LOW as an indicator to the system controller that a
standard USB device or a charger is connected to the
USB port. The FAN3989 also monitors the Vgys for
over- or under-voltage conditions. If Vgys is less than
3.3V or greater than 6.0V, the FLAG2 pin is set LOW
and the internal load switch control pin is set HIGH,
turning off the PMOS switch.

In a standard USB configuration, there is a switch in
the USB transceiver that is always on in full-speed
mode. It is on during the transition from full-speed to
high-speed mode and turned off after enumeration is

Figure 12. Mobile Phone Battery Charging System with USB Interface

complete. If D+ and D- are shorted when a charger is
plugged into the USB port, the USB switch is on and
pulled to Vpp, which is about 3V, making both D+ and
D- HIGH. Flag1 is also set HIGH, indicating that a
charging device is connected to the port. If D+ and D-
are connected to a standard USB device, the D+ is
pulled to Vpp and D- is set low (due to the 15KQ pull-
down resistor on the USB device) and flag1 is LOW. If
D+ and D- are open (floating), D+ is pulled to Vpp and
D- floats LOW, which makes flag1 LOW.

© 2007 Fairchild Semiconductor Corporation
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Applications Information (Continued)

The FAN3989 sets the FLAG1 pin to logic HIGH or
LOW as an indicator to the system controller that a
standard USB device or a charger is connected to the
USB port. The FAN3989 also monitors the Vgys for
over- or under-voltage conditions. If Vgys is less than
3.3V or greater than 6.0V, the FLAG2 pin is set LOW
and the internal load switch control pin is set HIGH,
turning off the PMOS switch.

Where a USB transceiver is not incorporated or there
is a switch between the USB port and the FAN3989,
external resistors are used to set the correct input
logic states on the D+ and D- inputs. A 5MQ pull-
down on the D- line and a 1MQ pull-up to Vpp on the
D+ line are recommended. If a charger is plugged into

Contro |
Battery
Rsense
V,
LSctd | ouT
Veus )
1= =)
VBus
D- Comparato r []Flag 2
D+ ovP Logi
gic
== uvP
usB
D- B Std USB /
u ol Charge r ) e al
D+LJ Detect Logic o
£ Flag 1
GND =
5M 1™
= Vop

Figure 13. Mobile Phone Battery Charging System without USB Interface

the USB port (D+ and D- shorted), the voltage divider
of 1M and 5M put a voltage of 2.3V on the D+D-
inputs and flag1 is HIGH, indicating a charger is
connected to port.

If the USB port is connected to a standard USB
device, the D+ input is pulled up to Vpp and is in
parallel with the 1.5KQ on a USB transceiver with a
parallel R value of 1.497KQ. The D- input is
connected to a 15KQ pull-down by the USB device
and in parallel with 5MQ with a parallel R value of
14.955KQ. This condition forces flag1 LOW. If D+ and
D- are open (floating), D+ is pulled to Vpp and D-
floats LOW, which forces flag1 LOW.

© 2007 Fairchild Semiconductor Corporation
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PCB Layout Guidelines

Please also see Fairchild Semiconductor applications
note AN-5067 — PCB Land Pattern Design and Surface
Mount Guidelines for MLP Packages

Padl

This exposed DAP is connected to the internal FET
drain and labeled Vgoyr on the device. The pad should
be connected to Vgoyr pin of the device or left floating. It

Figure 14.

4 Vout
PadT1

should never be connected to the ground, power plane,
or Pad2.

Pad2

This exposed DAP is connected to an internal die
substrate that is at a ground potential. The pad should
be left floating or can be connected to ground plane.
This pad should never be connected to Pad1 or the
power plane.

PCD / Pad Layout

© 2007 Fairchild Semiconductor Corporation
FAN3989 + Rev.1.0.8
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Physical Dimensions

0.76

0.89

RECOMMENDED LAND PATTERN
(NSMD PAD TYPE)

A. CONFORMS TO JEDEC REGISTRATION MO-229,

Figure 15.

8-Lead Molded Leadless Package (MLP)

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

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not
intended to be an exhaustive list of all such tradermarks.

AccuPowem™ F-PRsm™ Power-SPM™ The Power Franchise®

AUtD-SPRT™ FRFET® PawerTrench® The Right Technology for Your Success™

AN O PTHE Global Power Resource™ Powers™ the

Build it Mow™ Green FPS™ Programmahble Active Droop™ pfranchiae

CorePLUS™ Green FPS™ e-Serigs™ QFE TinyBoastm™

CorePOWER™ Grrgm™ Lsm TinyBuck™

CROSSYOLTM GTO™ Quiet Series™ TinyCalc™

cTL™ IntelliMAx™ RapidConfigure™ TimyLogic®

Current Transfer Logic™ ISOPLAMAR™ '__)TM TINYOPTC™

DEUXPEED Me gaBuck™ Savi Id, TmVAVARKWAY at 3 time™  TinyPower™

Dual Cool™ M CROCOUPLER™ Sgatise T M

EcoSPARK® MicroFET™ Srriarthl zsm Tinyvire™

Efﬂmen’fr\ﬂ axm™ M!chPakT“ SMART START™ TriFault Detect™

ESB%T MicroPakam™ SPM® TRUECURRENT®
ml”grDrUlVE:':l STEALTH™ H.SEFDE! L

Fairchild® MEEEE—STZ'XMTM SuperFET

Fairchild Serniconductor® S BUPR(OINILE Des

FACT Cuiet Series™ rvsaver SUDETSIOILE UHC

FACT® OptoHiT™ SuperSQT™-8 Ultra FRFET™

FAST® OPTOLOGIC® | SupreMos® UniFET™

FastvCare™ OPT%PLANAR SyncRET™ YK

FETBench™ Sync-Lock™ Wisualh ax™

o SYSTEM T
FlashiAfriter POP SPM™ GENERAL% XS
FRsm™

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

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TOMAKE CHANGES WTHCUT FURTHER MOTICE TO ANY PRODUCTS HEREIN TO IMPRCVE
RELIABILITY, FUNCTION, CR DESIGN. FAIRCHILD DOES NOT ASSUME ANY UABILITY ARISING OUT OF THE APFLICATION OR USE CF ANY PRODUCT
ORCIRCUIT DESCRIBED HEREIN; NEITHER DCES IT CONVEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATICNS DO NOT EXPAND THE TERM S OF FAIRCHILD'S WORLDW DE TERM S AND COMDITICNS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COVERS THESE FRCOUCTS.

LIFE SUPPORT POLICY
FAIRCHILD'S FRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LUFE SUPFPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICCNDUCTOR CORPORATICN.
As used herein:
1. Life support devices or systems are devices or systems which, (a) 2. A critical component in any component of a life support, device, ar

are intended for surgical implant into the body aor (b) support ar systermn whose failure to perform can be reasonably expected to
sustain life, and (c) whose failure to perform when properly used in cause the failure of the life support device or system, or to affect its
accardance with instructions for use provided in the labeling, can he safety or effectivene ss.

reasonably expected to result in a significant injury of the user

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Courterfeiting Palicy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal websie,
wariwy fairchildsemi.com, under Sales Support.

Counterfeiting of semiconductor parts is a growing problemin the industry. All manufacturers of semiconductor products are expenencing counterfeiing of their
parts. Customers who inadvertently purchase counterfeit parts experience marny problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measuresto protect ourselves and our custormers from the
prolferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributars who are listed by country on ourweb page cited above. Products custormers buy etther from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and pravide access to Fairchild's full range of up-to-date
technical and product information. Fairchild and our Authonzed Distributors will stand behind all warranties and will appropriately address amy warranty issues that
may arise. Fairchild wall not provide any wamanty coverage or other assistance for parts bought from Unauthonzed Sources. Fairchild is cormited to cormbat this
global problerm and encourage our customers to do their part in stopping this practice by buying direct or from authonzed distrbutors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datas heet Identification Product Status Definition

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

Advance Information In Design in any manner without notice.

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
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Preliminary First Production Semiconductar reserves the right to make changes at any time without notice to improve design
Ma |dentification Meeded Full Production Datasheet contains flnal spemflc_atluns_. Fairchild Seml_cunductur reserves the right to make
changes at any time without notice to improve the design
Ohsolete Mat In Production Datasheet contains specifications on a product that is discontinued by Fairchild Sermiconductor.
The datasheet is for reference information anly.
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