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FPF1320 / FPF1321

IntelliMAX™ Dual-Input Single-Output Advanced Power
Switch with True Reverse-Current Blocking

Features Description
* DISO Load Switches The FPF1320/21 is a Dual-Input Single-Output (DISO)
®  |nput Supply Operating Range: 1.5V ~ 5.5V load switch consisting of two sets of slew-rate
. _ i controlled, low on-resistance, P-channel MOSFET
Ron 50 mQ at Vin=3.3 V Per Channel (Typical) switches and integrated analog features. The slew-rate-
"  True Reverse-Current Blocking (TRCB) controlled turn-on characteristic prevents inrush current
. ) and the resulting excessive voltage droop on the power
Fixed Slew Rate Controlled 130 ps for <1 pF Cour rails. The input voltage range operates from 1.5V to
" |sw: 1.5 A Per Channel (Maximum) 55V to align with the requirements of low-voltage
) : portable device power rails. FPF1320/21 performs
" Quick Discharge Feature on FPF1321 seamless power-source transitions between two input
= | ogic CMOS IO Meets JESD76 Standard for GPIO power rails using the SEL pin with advanced break-
Interface and Related Power Supply Requirements before-make operation.
= ESD Protected: FPF1320/21 has a TRCB function to block unwanted

reverse current from output to input during ON/OFF

gL aEEe o dol: >6 kv states. The switch is controlled by logic inputs of the

- Charged Device Model: >1.5 kV SEL and EN pins, which are capable of interfacing
- IEC 61000-4-2 Air Discharge: >15 kV directly with low-voltage control signals (GPIO).
- |IEC 61000-4-2 Contact Discharge: >8 kV FPF1321 has 65 Q on-chip load resistor for output quick
discharge when EN is LOW.
Applications FPF1320/21 is available in 1.0 mm x 1.5 mm WLCSP,
6-bump, with 0.5 mm pitch. FPF1321B is available in
®  Smart phones / Tablet PCs 1.0 mm x 1.5 mm WLCSP, 6-bump, 0.5 mm pitch with

O meree P backside laminate.

®  Near Field Communication (NFC) Capable
SIM Card Power Supply

Ordering Information
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To Switch Per Reverse Outout Rise
Part Number Mafk Channel | Channel (Typ.) | Current DischF:ar e | Time (ts) Package
at3.3V, | Blocking g R

FPF1320UCX | QS DISO 50 mQ Yes NA 130 us |1.0mm X 1.5 mm
Wafer-Level Chip-
Scale Package

FPF1321UCX | QT | DISO 50 mQ Yes 65Q 130 ps gV\é"rgr?]PFZigE”mps'
1.0 mm X 1.5 mm
Wafer-Level Chip-
Scale Package

FPF1321BUCX| QT DISO 50 mQ Yes 65Q 130 ps (WLCSP) 6-Bumps,
0.5 mm Pitch with
Backside Laminate
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Application Diagram

Block Diagram
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Figure 1. Typical Application
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Figure 2. Functional Block Diagram (Output Discharge Path for FPF1321 Only)
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Pin Configuration

Figure

Pin Description

Top View

Bottorm View

3. Pin Configuration in Package View with Pin 1 Indicator

SEL Vout
GND VinB
Top View
Figure 4.

Bottom View

Pin Assignments

Pin # Name Description
A1 EN Enable input. Active HIGH. There is an internal pull-down resistor at the EN pin.
B1 SEL Input power selection inputs. See Table 1. There are internal pull-down resistors at the
SEL pins.
A2 ViNA Supply Input. Input to the power switch A.
B2 Vour Switch output
C1 GND Ground
(67 ViNnB Supply Input. Input to power switch B.
Table 1. Truth Table
SEL EN Switch A Switch B Vour Status
LOW HIGH ON OFF ViNA VNA Selected
HIGH HIGH OFF ON VinB VnB Selected
X Low OFF OFF g o T e 2” Both Switches are OFF

© 2011 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 Parameters Min. Max. Unit
ViN VINA, VINB, VseL, Ven, Vout to GND -0.3 6 \Y%
Isw Maximum Continuous Switch Current per Channel 1.5 A
Pp Total Power Dissipation at Ta=25°C 1.2 w

Tste Operating and Storage Junction Temperature -65 150 °C
O Thgrgwal Resistance, Junction-to-Ambient 85! oC/W
(1 in.” Pad of 2-0z. Copper) 110@

Human Body Model, JESD22-A114 6.0

Charged Device Model, JESD22-C101 1.5
ESD (E;Iectrqsgtatic Discharge Air Discharge (ViNA, VinB to GND), 15.0 KV

apability IEC61000-4-2 System Level
Contact Discharge (VINA, ViNB to 8.0
GND), IEC61000-4-2 System Level

Notes:
1. Measured using 2S2P JEDEC std. PCB.
2. Measured using 2S2P JEDEC PCB cold-plate method.

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.
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Symbol Parameters Min. Max. Unit
VIN Input Voltage on ViNA, ViNB 1.5 55 \%
Ta Ambient Operating Temperature -40 85 °C
© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics

ViNA=ViNB=1.5t0 5.5 V, Ta=-40 to 85°C unless otherwise noted. Typical values are at ViNA=VnB=3.3 V and Ta=25°C.

Symbol Parameters Condition Min. | Typ. |Max.| Unit
Basic Operation
VINA, VINB | Input Voltage 1.5 5.5 \Y,
SEL=HIGH or LOW, EN=GND,
Isp Shutdown Current Vour=GND, ViNA=ViB=5.5 5 MA
. lout=0mA, SEL=HIGH or LOW,
la Quiescent Current EN=HIGH. VinA=Vi\B=5.5 V 12 22 MA
V|NA=V|NB=5.5 V, |OUT=200 mA,
Ta=25°C 42 | 60
V|NA=V|NB=3.3 V, |OUT=200 mA,
—oEo 50
) Ta=25°C
Ron On-Resistance mQ
V|NA=V|NB=1 8 V, |OUT=200 mA, 80
Ta=25°C to 85°C
V|NA=V|NB=1 5 V, |OUT=200 mA, 170
Ta=25°C
SEL, EN Input Logic High _
Viu Voltage VINA, ViNB=1.5V -55V 1.15 \
SEL, EN Input Logic Low 1\, a \/\B=18V 55V 065| Vv
v Voltage
IL .
SEL, EN Input Logic Low VinA ViB=15V = 1.8V 0.60
Voltage
Output Voltage Droop while
Vv Channel Switching from ViNA=3.3 V, VinB=5 V, Switching from 100 mv
DROOPOUT | Higher Input Voltage Lower | VinA > VinB, Ri=150 Q, Cour=1 pF
Input Voltage(3)
Input Leakage at SEL and
IseL/len EIEJ) Pin 9 1.2 pA
Pull-Down Resistance at
RseL_po/Ren_po | 5E| or EN Pin 7 MQ
R Output Pull-Down SEL=HIGH or LOW, EN=GND, 65 0
PD Resistance lrorce=20 MA, Ta=25°C, FPF1321
True Reverse Current Blocking
V1 RcB RCB Protection Trip Point | Vout - ViNA or VINB 45 mV
RCB Protection Rel
VR_RCB Trip POricr)'lteC o MY V|NA or V|NB -Vou‘r 25 mV
| ViNA or ViNB Current During | Vout=5.5 V, VINA or VinB=Short to 9 15 A
RCB RCB GND H
RCB Response Time when
tRCB_ON Device iSF())N(3) V|NA or V|NB=5 V, VOUTV|NA,B=1OO mV 5 us

Continued on the following page...
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Electrical Characteristics (Continued)
ViINA=V|NB=1.5 t0 5.5 V, Ta=-40 to 85°C unless otherwise noted. Typical values are at ViNA=V|\B=3.3 V and Ta=25°C.

No ok

This parameter is guaranteed by design and characterization; not production tested.
tDON/tDOFF/tR/tF/tTRANR/tTRANF/tSLH/tSHL are defined in Figure 5.
FPF1321 output discharge is enabled during off.

ton=tr * toon.
torr=tr + toorr.

Symbol Parameters Condition Min. | Typ. | Max. | Unit
Dynamic Characteristics
(4)
foon | Turn-On Delay VinA or VinB=3.3 V, Ri=150 Q, 120 ks
tr Vour Rise Time®™ C.=1 pF, Ta=25°C, SEL: HIGH, 130 us
ton Turn-On Time® EN:LOW = HIGH 250 us
(4)

toore | Turn-Off Delay VinA or VinB=3.3 V, R.=150 Q, 15 Ws
tr Vour Fall Time® CL=1 UF, Ta=25°C, SEL: HIGH, 320 us
forr Turn-Off Time™ EN: HIGH > LOW 335 us
toorF Turn-Off Delay*®) VinA or VinB =3.3 V, Ri=150 Q, 6 us

@5 CL=1 pF, Ta=25°C, SEL: HIGH,
tr Vour Fall Time EN: HIGH > LOW, 110 us
torr Turn-Off Time®” Output Discharge Mode, FPF1321 116 us
t Transition Time ViNA=3.3V, V\B=5V, 3 s

TRALE LOW > HIGH® Switching from VinA > ViNB, H

) - @ | SEL: LOW > HIGH, EN: HIGH,
tsiH Switch-Over Rising Delay R.=150 Q, C,=1 pF, Ta=25°C 1 us
t Transition Time ViNA=3.3 V, VnB=5V, 45 s

TRANF HIGH > Low® Switching from VINB > VA, H

) ) @ | SEL: HIGH > LOW, EN: HIGH,

tsHL Switch-Over Falling Delay R.=150 Q, C=1 uF, Ta=25°C 5 us
Notes:
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Timing Diagram
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Typical Characteristics
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Typical Characteristics
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Typical Characteristics
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Typical Characteristics
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Typical Characteristics
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Operation and Application Description

The FPF1320 and FPF1321 are dual-input single-output
power multiplexer switches with controlled turn-on and
seamless power source transition. The core is a 50 mQ
P-channel MOSFET and controller capable of
functioning over a wide input operating range of 1.5V to
5.5V per channel. The EN and SEL pins are active-
HIGH, GPIO/CMOS-compatible input. They control the
state of the switch and input power source selection,
respectively. TRCB functionality blocks unwanted
reverse current during both ON and OFF states when
higher Vout than ViNA or ViNB is applied. FPF1321 has a
65 Q output discharge path during off.

Input Capacitor

To limit the voltage drop on the input supply caused by
transient inrush current when the switch turns on into a
discharged load capacitor; a capacitor must be placed
between the ViNA or ViNB pins to the GND pin. At least
1 WF ceramic capacitor, Cin, placed close to the pins, is
usually sufficient. Higher-value Cn can be used to
reduce more the voltage drop.

Inrush Current

Inrush current occurs when the device is turned on.
Inrush current is dependent on output capacitance and
slew rate control capability, as expressed by:

V-V
IN " VINTIAL

= Cour X
te

I INRUSH I LOAD (1)

where:
Cout: Output capacitance;

tr: Slew rate or rise time at Vour;
VIN:

VinmaL: Initial voltage at Cour, usually GND; and

Input voltage, VINA or VINB;

lLoap: Load current.

Higher inrush current causes higher input voltage drop,
depending on the distributed input resistance and input
capacitance. High inrush current can cause problems.

FPF1320/1 has a 130 ps of slew rate capability under
3.3V at 1 yF of Cour and 150 Q of RL so inrush
current and input voltage drop can be minimized.

Power Source Selection

Input power source selection can be controlled by the
SEL pin. When SEL is LOW, output is powered from
ViNA while SEL is HIGH, ViNB is powering output. The
SEL signal is ignored during device OFF.

Output Voltage Drop during Transition

Output voltage drop usually occurs during input power
source transition period from low voltage to high
voltage. The drop is highly dependent on output
capacitance and load current.

FPF1320/1 adopts an advanced break-before-make
control, which can result in minimized output voltage
drop during the transition time.

Output Capacitor

Capacitor Couyr of at least 1 pF is highly recommended
between the Vour and GND pins to achieve minimized
output voltage drop during input power source transition.
This capacitor also prevents parasitic board inductance.

True Reverse-Current Blocking

The true reverse-current blocking feature protects the
input source against current flow from output to input
regardless of whether the load switch is on or off.

Board Layout

For best performance, all traces should be as short as
possible. To be most effective, the input and output
capacitors should be placed close to the device to
minimize the effect that parasitic trace inductance on
normal and short-circuit operation. Wide traces or large
copper planes for power pins (ViNA, ViNB, Vour and
GND) minimize the parasitic electrical effects and the
thermal impedance.

© 2011 Fairchild Semiconductor Corporation
FPF1320 / FPF1321
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Physical Dimensions
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NOTES:
A. NO JEDEC REGISTRATION APPLIES.
B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCE

PER ASMEY14.5M, 1994.

DATUM C IS DEFINED BY THE SPHERICAL

CROWNS OF THE BALLS.

APACKAGE NOMINAL HEIGHT IS 582 MICRONS

+43 MICRONS (539-625 MICRONS).

A FOR DIMENSIONS D, E, X, AND Y SEE

PRODUCT DATASHEET.

G. DRAWING FILNAME: MKT-UCO06AFrev2.

Figure 34. 6-Ball, 1.0 x 1.5 mm, Wafer-Level Chip-Scale Package (WLCSP)
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Product-Specific Dimensions

Product D E X Y
FPF1320UCX 1460 pym £30 ym 960 um £30 ym 230 uym 230 ym
FPF1321UCX 1460 uym £30 um 960 um £30 um 230 ym 230 um
FPF1321BUCX 1460 uym £30 um 960 um £30 um 230 ym 230 um

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:/Aww.fairchildsemi.com/packaging/.
http://www fairchildsemi.com/dwg/UC/UCO06AF.pdf
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TRADEMARKS

The following includes registered and unregistered trademnarks and service marks, owned by Fairchild Sermiconductor and/or itz global subsidianes, and is not
intended to be an exhaustive list of all such tradermarks.

ACCUPmwer™ F-PFS™ Sync-Lock™
AX-CAP FRFET® ® SYSTEM _
BitSic™ Global Power Resource™ Powe Trench® GENERAL
Build it Mowm™ GreenBridge™ Powie ST TinyBoost™
CargPLUS™ Green FPS™ Prograrmmahle Active Droop™ TirtyBuck®
CorePOWER™ Green FP3™ e-Series™ QFET® TiryCalc™
CROSSYOLT™ Gmax™ Qs TinyLogic®
CTL™ GTO™ Quiet Serigs™ TINYOFTCO™
Current Transfer Logic™ Intelli AT RapidConfigure™ T?nyF’nwerTM
DEUXPEELC® ISOPLANAR™ A3TH Tirey Py
Dual Coogl™ Making Small Speakers Sound Louder 2 s TiryWsire™
EcoSPARKE and Better™ Saving ourworld, TmiARARKA at a time Transicm™
Effici erth axm™ MegaBuck™ Signalize™ TriFault Detect™
ESBC™ MICROCCURLER™ Smarthfaxm TRUECURRENT®™
MicroFET™ ngAtRT S]:I'Agl’” i . pSerDest
MicroPak™ olutions for Your Success
Fairchild® S SPH® VZ
S i MicroFakZ? Dee
Fairchild Semiconductor® MillerDriver™ STEALTH™ e
FACT Guiet Series™ b SuperFET® UG
Motiontdzx™ M Ultra FRFET™
FACTZ S aver® Supers0T™3 :
UniFET™
FAST® QptoHiT™ SupersCT™-6 T
FastvCare™ & SuperS0T™.8 ]
OPTOLOGIC ‘izualh axm
FETBench™ = Suprem0s®
OFTOFLANAR YoltageP|usm™
FRsm SyncFET™ Ve

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

DISCLAIMER

FAIRCHLD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WTHOUT FURTHER MOTICE TO ANY PRODUCT S HEREIN TO IMPRCVE
RELIABILTY, FUMCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME AMY LIABILITY ARISING QUT CF THE APPLICATION OR USE CF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN, NEITHER DOES IT CONVEY ANY LICENSE UNDERITS PATENT RIGHT S, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWDE TERMS AND CONDITICNS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COWVERS THESE FRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT ALTHORIZED FOR LISE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OF SYSTEMS WTHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICN.
A3 uzed 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 with instructions for use provided in the labeling, can he
reasonably expected to result in a significant injury of the user.

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device ar systermn, or to affect its
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Sermiconductor Comoration's Ant-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, winw fairchildsem.com,
under Sales Suppaort.

Counterfeiting of semiconductor parts is & grovwing problem in the industry, Al manufacturers of semiconductor products are expenencing counterfeiting of their
parts. Customers who inachvertently purchase counterfeit parts expenence 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 ourseles and our custarrers from the
praliferation of counterfelt parts. Fairchild stronghy encourages custormers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our weh page cited above. Products custormers buy either from Fairchild directly or from Authorized Fairchild Digtributors
are genuine parts, have full raceahility, meet Fairchild's quality standards for handling and storage and provide access ta Fairchild's full range of up-to-date technical
and product informetion. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any wamranty issues that may arise.
Fairchild will not provide any warmranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchid is committed to corrbat this global
problem and encourage our custamers o do their part in stopping this practice by buying diredt ar from autharized distibutors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet ldentification Product Status Definition

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

Advance Information : 2 3
in any manner without notice.

Farmative / In Design

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

FiFstFrdUEton Semiconductor reserves the right to make changes at any time without notice to improve design.

Preliminary

Datasheet contains final specifications . Fairchild Semiconductor reserves the nght to make

FRAlRTREon changes at any time without notice to improve the design.

No ldentification Needed

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.

Chsolete The datasheet is for reference information only.

Mot In Production

Rev. |66
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