FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

ON Semicond and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using ON
icond products, i with all laws, reg; and safety requil or standards, regardless of any support or applications information provided by ON . “Typical” p which may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
hnical experts. ON S or does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON icond products for any such unintended
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death iated with such ded or ized use, even if such claim alleges that ON S or was garding the design or manufacture of the part. ON Semiconductor
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.




Features

FAIRCHILD.

FPF34891 / FPF34892
SIDO Over-Voltage Protection Load Switch

Single Input Dual Output (SIDO) Switch
- Vgus to Vout Path
- Vgus to BAT Path

Surge Protection under IEC 61000-4-5
- Vpgus: £100 V

Description

The FPF3489x features a Single Input Dual Output
(SIDO) power switch, which offers surge protection and
Over-Voltage Protection (OVP), to protect downstream
components and enhancing overall system robustness.

April 2016

Channel one (Veusto Vour) is an active-low, 28 V/3.5 A
rated, power MOSFET switch with an internal clamp

Input Voltage Range supporting £100 V surge protection, fixed OVP at 5.8V

- Vgus: 27V ~135V

when OVSEL is tied to GND or 13.9V (FPF34891) /

10.4V (FPF34892) when OVSEL is floating.
- Vour Path: 3.5 A Channel two (Vsus to BAT) is an active-high, 5 V/6 A

Max. Continuous Current Capability

- BAT Path: 6 A

rated, power MOSFET, fixed OVP at VBUS is 5.8V

(x200 mV) and Reverse Current Blocking (RCB) during

Ultra Low On-Resistance

- Vour Path: Typ. 28 mQ

- BAT Path: Typ. 33 mQ

Selectable OVLO for Vour Path
Programmable OVLO for Vgar

Over-Voltage Protection (OVP)

- Vour Path: 13.9 V + 400 mV (FPF34891)

- Vour Path: 10.4 V 300 mV (FPF34892) Applications

- Vour Path: 5.8 V £ 200 mV (OVSEL = GND) "
- BAT Path: 5.8 V + 200 mV "
Active LOW Control for Vgys to Vour Path

Active HIGH Control for Vgus to BAT Path

CMOS Output PowerGOOD for VBUS to BAT Path

RCB for VBUS to BAT Path

Over-Temperature Protection (OTP)

Mobile Handsets and Tablets
Wearable Devices

its OFF State. OVLO at BAT can be programmed by
external resistors. The Over-Voltage status will be
latched and FLAG will signal the fault by pulling low. To
re-start this channel from OVLO, EN2 need to be
toggled from LOW to HIGH.

The FPF3489x is available in a 28-bump, 1.67 mm X
2.96 mm Wafer-Level Chip-Scale Package (WL-CSP)
with 0.4 mm pitch.

Ordering Information

Operating Temperature Packing
Part Number Range Top Mark Package Method
FPF34891UCX VF .
-40°C to +85°C 28-Ball, 0.4 mm Pitch WLCSP | Tape & Reel
FPF34892UCX VG
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Application Diagram
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Block Diagram
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Figure 1.

Typical Application
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Figure 2.

Functional Block Diagram

$ BATTERY
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Pin Definitions 2
—
Name Bump Type Description g
B3, C2, C3, C4,
VBUS D2, D3, D4, E2, | Input/Supply | Power Switch Input and Device Supply
E3, E4, F2, F3, F4
VOUT B1, B2, C1 Output Power Switch Output to Load
BAT D1, E1, F1, G1 Output Power Switch Output to Battery
OVBAT A3 Input Over-Voltage Lockout on BAT Adjustment Pin
Active HIGH. Channel 2, VBUS to BAT path only.
Ele B Input Internal pull-down resistor of 1 MQ is included.
Active LOW. Channel 1, VBUS to VOUT path only.
el as ubut Internal pull-down resistor of 1 MQ is included.
OVSEL Floating, OVP 13.9 V (FPF34891) or 10.4 V (FPF34892);
OVSEL A2 NPUt | OVSEL = GND, OVP 5.8V.
Active HIGH PowerGOOD output for VBUS to BAT path.
CMOS output requiring no external bias.
FLAG Al Qutput HIGH: VBUS to BAT path is ON and in normal state.
LOW: VBUS to BAT path is OFF due to EN2=LOW, UVLO, OVLO,
thermal shutdown or device shutdown
GND G2, G3, G4 GND Ground
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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.

UolMS peo uoi199)0ld 96e}0A-19A0 OdIS — 2687€ddd / T687€dd

Symbol Parameters Min. Max. | Unit
VBUS VBUS to GND & VBUS to VOUT = GND or Float 20 28 %
VOUT VOUT to GND -0.3 Vpust+0.3 \%

BAT BAT to GND -0.3 6.0 \%
OVBAT OVBAT to GND \%
VEN(n)_OVSEL_FLAG EN(n), OVSEL or FLAG to GND V
Continuous VBUS to VOUT Current 35 A
liIN_vBUS vouT
Peak VBUS to VOUT Current (5 ms) A
Continuous VBUS to BAT Current A
lIN_vBUS_BAT
Peak VBUS to BAT Current (5 ms) 12 A
tep Total Power Dissipation at Ta=25°C 2.27 w
Tste Storage Junction Temperature -65 +150 °C
T, Operating Junction Temperature +150 °C
T, Lead Temperature (Soldering, 10 Seconds) +260 °C
Oja Thermal Resistance, Junction-to-Ambient (1in.2 pad of 2 oz. copper) 55 °C/W
o Human Body Model,
Electrostatic Discharge ANSI/ESDA/JEDEC JS-001 2
Capability -
ESD Charged Device Model, JESD22-C101 1 KV
Air Discharge 15
IEC61000-4-2 System Level :
Contact Discharge 8
Surge IEC 61000-4-5 Vsus +100 Y,
Notes:

1. Pulsed, 50 ms maximum non-repetitive.
2. Measured using 2S2P JEDEC std. PCB.

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. Max. | Unit
Vsus Supply Voltage 2.7 135 \%
Cin/ Cour Input and Output Capacitance 0.1 uF
CeaT BAT Capacitance 47 uF
Ta Operating Temperature -40 +85 °C
© 2015 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics

Cin=0.1pF and Ta = 25°C.

Unless otherwise noted, VBUS = 2.7 to 13.5V, Ta = -40 to 85°C; Typical values are at VBUS = 5V, In £ 2 A,

0.1 x VBUS to 0.9 x VBUS

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Basic Operation
lo Input Quiescent Current |VBUS =5V, EN1= EN2=LOW 145 215 pA
VBUS =15V, VOUT =0V, EN1=EN2=LOW 190 290 HA
In_Q OVLO Supply Current
VBUS =5.5V, BAT =0V, EN1=EN2=HIGH 150 210 HA
Veus_ciamp | Input Clamping Voltage | [n=10 mA 35 \
VBUS Rising, Ta= -40 to 85°C 2.35 2.5 2.65 \%
Veus uvio | Under-Voltage Trip Level
VBUS Falling, Ta= -40 to 85°C 2.20 | 2.35 | 2.50 \%
Tson Thermal Shutdown® 150 °C
Thermal Shutdown o
Tson_nvs Hysteresis® A ¢
VBUS to VOUT Switch (Channel 1)
VBUS Rising (FPF34891) 135 | 139 | 143
Over-Voltage Trip Level | VBUS Falling (FPF34891) 13.6
(OVSEL Floating) VBUS Rising (FPF34892) 10.0 | 104 | 10.8
VcH1 ovp - \%
VBUS Falling (FPF34892) 10.1
Over-Voltage Trip Level |VBUS Rising 5.6 5.8 6.0
(OVSEL = GND) VBUS Falling 5.65
) VBUS =5V, loutr=1A, Ta=25°C 28 39 mQ
Ron_vour | On-Resistance
VBUS =12V, lout =1 A, Ta = 25°C 28 39 mQ
. Time from Vsus_uvio < VBUS < Vgus_ovio
toes_vour | Debounce Time t0 VOUT = 0.1 x VBUS 15 ms
. . R. =100 Q, C, = 10 pF, VOUT from
ton_vouT Switch Turn-On Time 0.1 x VBUS t0 0.9 x VBUS 2 ms
. } . 3) R. =100 Q, No C,
torr voutr | Switch Turn-Off Time VBUS > Vour ovio to Vour = 0.9 x VBUS 150 | ns
VBUS to BAT Switch (Channel 2)
Over-Voltage Trip Level VBUS Rising, Ta=-40 to 85°C 5.6 5.8 6.0 \Y,
Verz.ove o1 vBUS monitor ;
VBUS Falling, Ta=-40 to 85°C 5.65 \%
OVBAT =0V to Vovio, TaA=0to 85°C 1.145 | 1.155 | 1.165
VovLo_TH BAT OVP set Threshold \%
OVBAT =0V to Vovio, Ta=-40 to 85°C 1.140 | 1.155 | 1.165
Ron_sat On-Resistance VBUS =3V, loutr=1A, Ta=25°C 33 40 | mQ
IrcB Reverse Current VBUS =0V,BAT =44V 1 HA
. Time from Vaus_uvio < VBUS < Vgus_ovio
tDEB_BAT Debounce Time to BAT = 0.1 x VBUS 15 ms
teat_starT | SOft-Start Time Time from VBUS = Vgys_uvio t0 0.1 X FLAG 30 ms
ton_BAT Switch Turn-On Time R.=100Q, C, =10 uF, VOUT from 2.5 ms
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Electrical Characteristics
Unless otherwise noted, VBUS = 2.7 to

135V, Ta = -40 to 85°C; Typical values are at VBUS =5V, Iy < 2 A,

Leakage Current

Cin=0.1pF and Ta = 25°C.
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
. e @ |Ru=100Q, NoCy,
torr_paT Switch Turn-Off Time VBUS > Vear ovenr 1o BAT = 0.9 x VBUS 150 | ns
Digital Signals
Vo FLAG Output HIGH VBUS = 5V, EN2 = LOW 16 | 1.8 | 20 | Vv
Voltage
VoL FLAG Output LOW VBUS = 5 V, EN2 = HIGH 05 | V
Voltage
Internal Pull-Down
Reo_en Resistor at EN1 and EN2 1 MQ
Rey_ovstt Lﬂtg\r;glElT_ull-Up Resistor 1 MO
Logic Enable HIGH .
VIH_enr) ovseL Vo?tage VBUS Operating Range 1.2 ,
Logic Enable LOW .
VIL enen)_ovseL Voglgtage VBUS Operating Range 0.5 \Y
1o gand EN(n) VBUS = 5 V, VOUT, BAT = Floating 5 7 | A

Note:

3. Guaranteed by characterization and design.
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Timing Diagrams

VBUS to VOUT Path

VBUS to BAT Path

Figure 6.

Timing for VBUS to VOUT OVLO Operation (EN1=LOW)

VUVLO
VBUS
toes_vout
torF_vout
-4—  Measure @
80% ENL1 to
VOUT=90% VBUS
VOouT
ton_vout
Measure
@ 10/90%
EN1
Figure 5. Timing for VBUS to VOUT Power Up/Down and Normal Operation
Vour_vp
VBUS torF_vout
Measure @
. tvBus_START . OVLO_Rising to - toes_vout
VOUT = 90% VBUS
VOUT

-

tOFF,BAT
Measure @
80% EN2 to
BAT = 90% VBUS

VUVLO
VBUS
toes_saT
BAT
ton_pat
Measure
@ 10/90%
EN2
tEATﬁSTART
Measure VBUS >
FLAG UVLO to 10% FLAG -~
Figure 7.  Timing for VBUS to BAT Power Up/Down and Normal Operation
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Timing Diagrams (Continued)
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Figure 8. Timing for VBUS to BAT OVLO Operation (EN2=HIGH)
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Timing for Overall ON/OFF Operation
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Operation and Application Description

Input Capacitor

To limit the voltage drop on the input supply caused by
transient inrush current when the switches turns, a
capacitor must be placed in between the VBUS and
GND pins. A high-value capacitor on Ciy can be used to
reduce the voltage drop in high-current applications.

Under-Voltage Lockout (UVLO)

The under-voltage lockout turns the switches off if the
input voltage drops below the lockout threshold. With the
enable pins, EN1 & EN2, active, the input voltage rising
above the UVLO threshold releases the lockout and
enables the switches.

Thermal Shutdown

The thermal shutdown protects the die from internally or
externally generated excessive temperature. During an
over-temperature condition, the switch is turned off. The
switch automatically turns on again if the temperature of
the die drops below the threshold temperature.

FLAG Reporting

To indicate the status of channel 2, push-pull output
FLAG signal high (typical 1.8V) when channel 2 is turned
on. FLAG will output low when channel 2 is turned off.

Over-Voltage Lockout

To protect the system, FPF3489x provide multi level over
voltage protection.

For channel 1 (VBUS to VOUT), 3 different levels can be
chosen. When OVSEL is tied to GND, OVP will be
triggered once VBUS voltage is higher than typical 5.8V.
With OVSEL floating, OVP will be triggered when VBUS
voltage is higher than typical 13.9V (FPF34891) or 10.4V
(FPF34892). FLAG voltage will output low until the over
voltage condition disappears.

For channel 2 (VBUS to BAT), both VBUS and BAT
voltage will be monitored. Once VBUS voltage is higher
than typical 5.8V, channel 2 will be turned off and output
low at FLAG pin until VBUS drop below 5.65V (typical).
Once BAT voltage is higher than pre-set value (set by
external resistors), channel 2 will be turned off and output
low at FLAG pin. This status will be latched even after
BAT voltage drop to lower than OVP value. To re-active
the switch, EN2 need to be toggled.

The OVLO level on BAT can be pre-set by connecting
external resistor ladder to the OVBAT pin. Equation (1)
can produce the desired trip voltage and resistor values.

Vear_ovio = Vovioru X [1+ R1/R2] (1)

Recommended minimum R1 = 1 MQ to reduce leakage
and screen unexpected glitch.

The following information applies to the WL-CSP package dimensions on the next page:

Product-Specific Dimensions

D E

X Y

2960 um =30 um 1670 ym £30 pym

235 um 18 um 280 ym £18 um
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FAIRCHILD.

TRADEMARKS

Sync-Lock™

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

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

AccuPower™ F-PFS™ OPTOPLANAR® SYSTEM
AttitudeEngine ™ FRFET® GENERAL®
Awinda®® Global Power Resource™ ® TinyBoost®
AX-CAP GreenBridge™ Power Supply WebDesigner™ TinyBuck®
BitSiC™ Green FPS™ PowerTrench® TinyCalc™
Build it Now™ Green FPS™ e-Series™ PowerXS™ TinyLogic®
CorePLUS™ Gmax™ Programmable Active Droop™ TINYOPTO™
CorePOWER™ GTO™ QFET® TinyPower™
CROSSVOLT™ IntelliMAX™ Qs™ TinyPWM™
cTL™ ISOPLANAR™ Quiet Series™ TinyWire™
Current Transfer Logic™ Making Small Speakers Sound Louder RapidConfigure™ TranSiC™
DEUXPEED and Better™ p:)TM TriFault Detect™
Dual Cool™ MegaBuck™ i . TRUECURRENT®*
EcoSPARK® MICROCOUPLER™ Saving our world, ImW/W/KW at a time™ LSerDes™
EfficientMax™ MicroFET™ Signalwise™
ESBC™ MicroPak™ R ™ Des”
™

® MicroPak2™ B ool UHC®

Hoirchild® MillerDrive™ oy our Stccess Ultra FRFET™
i i : ® MotionMax™ UniFET™

Fairchild Semiconductor Moti id® STEALTH™ .
FACT Quiet Series™ M;)__téonG” SuperFET® Ve —_—
FACT® MT| @ SuperSoT™-3 VisualMax A
FastvCore™ X® SuperSOT™-6 VoIEagePIus
FETBeEIN N Saver® SuperSOT™-8 XS
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, VISIT OUR
WEBSITE AT HTTP://WWW.FAIRCHILDSEMI.COM. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF
ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF
OTHERS. THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE
WARRANTY THEREIN, WHICH COVERS THESE PRODUCTS.

AUTHORIZED USE

Unless otherwise specified in this data sheet, this product is a standard commercial product and is not intended for use in applications that require extraordinary

levels of quality and reliability. This product may not be used in the following applications, unless specifically approved in writing by a Fairchild officer: (1) automotive
or other transportation, (2) military/aerospace, (3) any safety critical application — including life critical medical equipment — where the failure of the Fairchild product
reasonably would be expected to result in personal injury, death or property damage. Customer’s use of this product is subject to agreement of this Authorized Use
policy. In the event of an unauthorized use of Fairchild’s product, Fairchild accepts no liability in the event of product failure. In other respects, this product shall be
subject to Fairchild’s Worldwide Terms and Conditions of Sale, unless a separate agreement has been signed by both Parties.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www.fairchildsemi.com,
under Terms of Use

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to 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 warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative / In Design

Datasheet contains the design specifications for product development. Specifications may change
in any manner without notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.

No Identification Needed

Full Production

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve the design.

Obsolete

Not In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
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