ON Semiconductor®

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)
"  Input Supply Operating Range: 1.5V ~55V load switch consisting of two sets of slew-rate
. ) 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 pow er
Fixed Slew Rate Controlled 130 ps for < 1 pF Cout rails. The input voltage range operates from 1.5V to
" lsw: 1.5 A Per Channel (Maximum) 55V to allg_n with the re_quwements of low-voltage
) ] portable device power rails. FPF1320/21 performs
® Quick Discharge Feature on FPF1321 seamless pow er-source transitions between two input
= Logic CMOS IO Meets JESD76 Standard for GPIO pow er rails using t_he SEL pin with advanced break-

Interface and Related Pow er Supply Requirements before-make operation.
= ESD Protected: FPF1320/21 has a TRCB function to block unw anted

reverse current from output to input during ON/OFF

- D> R S
Human Body Model: >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 withlow -voltage control signals (GPIO).
- IEC 61000-4-2 Contact Discharge: >8 kV FPF1321 has 65 Q on-chip load resistor for output quick
discharge whenEN 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
"  Portable Devices backside laminate.

®  Near Field Communication (NFC) Capable
SIM Card Pow er Supply

Ordering Information

Switch Per Reverse

Top Output Rise
Part Number Channel| Channel (Typ.)| Current |~ : Package
Mark at 3.3 Vi, Blocking Discharge|Time (tg)
FPF1320UCX | QS DISO 50 mQ Yes NA 130 us [ 1.0 mm X 1.5 mm

Wafer-Level Chip-
Scale Package
(WLCSP) 6-Bumps,
0.5 mm Pitch

FPF1321UCX QT DISO 50 mQ Yes 65 Q 130 ps

1.0 mm X 1.5 mm
Wafer-Level Chip-
Scale Package
(WLCSP) 6-Bumps,
0.5 mm Pitch with
Backside Laminate

FPF1321BUCX | QT DISO 50 mQ Yes 65 Q 130 ps

© 2011 Semiconductor Components Industries,LLC. Publication Order Number:
October-2017,Rev 2 FPF1321/D
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Application Diagram

" &L—L e o l—4f>

V|N_B>>TI VinB GND
Cine SEL EN

Block Diagram

Cint

Cour
< FPF1320/21 4

D O

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

Bottom View

Top View
Figure 3. Pin Configuration in Package View with Pin 1 Indicator
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Figure 4. Pin Assignments

Pin Description

Pin # Name Description
Al EN Enable input. Active HIGH. There is an internal pull-dow n resistor at the EN pin.
B1 SEL Input pow er selection inputs. See Table 1. There are internal pull-dow n resistors at the
SEL pins.
A2 ViNA Supply Input. Input to the pow er switch A.
B2 Vour Sw itch output
C1 GND Ground
c2 VinB Supply Input. Input to pow er switch B.

Table 1. Truth Table

UoUMS Jamod pasuenpy IndinQ-9|buls indul-fend wi X VINIIIRIUl — TZETAd / 02€Tdd

SEL EN Switch A Switch B Vour Status
LOW HIGH ON OFF VIiNA VINA Selected
HIGH HIGH OFF ON VinB VinB Selected
Floating for FPF1320 .
X LOW OFF OFF GND for FPE1321 Both Switches are OFF
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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, VgL, VeN, VouTt to GND -0.3 6 \Y
Isw Maximum Continuous Sw itch Current per Channel 15 A
Po Total Pow er Dissipation at Ta=25°C 1.2 w
TstG Operating and Storage Junction Temperature -65 150 °C
On Thgrrzrlal Resistance, Junction-to-Ambient 85" °CIW

(1in.” Pad of 2-0z. Copper) 110%
Human Body Model, JESD22-A114 6.0
Charged Device Model, JESD22-C101 1.5
ESD (E:Igctro_static Discharge Air Discharge (VINA, ViNBto GND), 15.0 K
pability IEC61000-4-2 System Level
Contact Discharge (VINA,VinBto 8.0
GND), I[EC61000-4-2 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. ON Semiconductor

does not recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameters Min. Max. Unit
VN Input Voltage on ViNA, VINB 15 55 \%
Ta Ambient Operating Temperature -40 85 °C

WWW.onsemi.com
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Electrical Characteristics

ViNA=VINB=1.510 5.5 V, Ta=-40 to 85°C unless otherwise noted. Typical values are at VinNA=VnB=3.3 V and Ta=25°C.

Symbol Parameters Condition Min. | Typ. |Max.| Unit
Basic Operation
VINA, VINB [ Input Voltage 15 5.5 \%
SEL=HIGH or LOW, EN=GND,
lsp Shutdow n Current Vour=GND, VINA=VINB=5.5 \V 5 HA
: lout=0mA, SEL=HIGH or LOW,
lo Quiescent Current EN=HIGH, VA=VNB=5.5V 12 22 MA
VINA=V INB=5.5V, lout=200 MA,
TA=25°C 42 60
VINA=VINB=3.3 V, lout=200 mA,
50
) Ta=25°C
Ron On-Resistance mQ
VINA=V NB=1.8 V, louTt=200 mMA, 80
Ta=25°C to 85°C
VINA=VINB=1.5V, lout=200 mMA, 170
Ta=25°C
SEL, EN Input Logic High _ _
ViH Voltage VINA,VINB=15V-55V 1.15 \Y
SEL, EN Input Logic Low |/ A \/\B=1.8V - 5.5V 065 | V
v Voltage
IL -
SEL, EN Input Logic Low |/ A \/\B=15V— 1.8V 0.60
Voltage
Output Voltage Droop w hile
Channel Sw itching from ViNA=3.3V, VINB=5V, Switching from
Voroop_out Higher Input Voltage Lower | ViINA = ViNB, Ri=150 Q, Cout=1 pF 100 mv
Input Voltage(e’)
Input Leakage at SEL and
IseL/len EN Pin 1.2 pA
Pull-Dow n Resistance at
RseL_pp/Ren_prD SEL or EN Pin 7 MQ
R Output Pull-Dow n SEL=HIGH or LOW, EN=GND, 65 Q
PD Resistance lForce=20 MA, Ta=25°C, FPF1321
True Reverse Current Blocking
VT RCB RCB Protection Trip Point Vout-VINAOr ViNB 45 mv
RCB Protection Release )
VR_RCB Trip Point ViNA or VINB-VouT 25 mv
VNA or ViNB Current During | Vout=5.5V, VINA or VinB=Short to
Ree RCB GND O | 1| wA
trcpon | RCB Response Time when |y, A or viyB=5V, VourVinae=100 mV 5 us

Device is ON

Continued on the following page...
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Electrical Characteristics (Continued)
ViNA=ViNB=1.5t0 5.5 V, Ta=-40 to 85°C unless otherw ise noted. Typical values are at ViNA=VNnB=3.3 V and Ta=25°C.

Symbol Parameters Condition Min. | Typ. |Max. | Unit
Dynamic Characteristics
- @
tbon Turn-On Delay . VinA O VinB=3.3 V, Ri=150 Q. 120 us
tR Vourt Rise Time'” Ci=1 pF, Ta=25°C, SEL: HIGH, 130 us
ton Turn-On Time™ EN: LOW - HIGH 250 us
N (c)

tborr Turn-Off Delay4 VinA or ViNB=3.3 V, Ri=150 Q, 15 us
tF Vour Fall Time'” C.=1 WF, Ta=25°C, SEL: HIGH, 320 us
torr Turn-off Time'” EN: HIGH > LOW 335 is
tboFF Turn-Off Delay™ VinA or VinB=3.3 V,Ri=150 Q, 6 ks
: Vo Fal Trme™ CL=1 YF, Ta=25°C, SEL: HIGH, 110 S
F ouT — EN: HGH - LOW, H
toFF Turn-Off Time*™ Output Discharge Mode, FPF1321 116 Hs
¢ Transition Time VINA=3.3V,ViNnB=5 V, 3 s
TRANR 1| OW > HIGH® Switching from VinA > VinB, H

: — @ | SEL: LOW > HIGH, EN: HIGH,
tsLH Switch-Over Rising Delay RL=150 Q, Ci=1 pF, Ta=25°C 1 us

Transition Ti VINA=3.3V, ViNB=5 V,

TRANE | HiGH > Low™ Switching from VINB > ViNA, 45 HS

- - @ SEL: HIGH -> LOW, EN: HIGH,
tsHL Sw itch-Over Falling Delay R=150 Q, C=1 pF, Ta=25°C 5 us

Notes:

Noos~w

This parameter is guaranteed by design and characterization; not production tested.
toon/tborF/tr/tE/tTRaNR/tTRANHtSLH/tsHL are defined in Figure 5.
FPF1321 output discharge is enabled during off.

ton=tr + tDON.
torr=tr + tboFF.

WWW.onsemi.com
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Timing Diagram

5V
V|NA
3.3V
V|NB
HI
50%;/ 50%
SEL /
LO LO
Hi
EN 5055/ N 50%
tsHL FrrafE tsin tTRANgi
5V
Vour 90% 3.3V 190%
10% \ ‘
GND Voroop Output discharge GND
of FPF1321
Switching from ViyA Switching from VB
Shutdown Turn-on and VinA to VB t0 VA Shutdown

Figure 5. Dynamic Behavior Timing Diagram
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Typical Characteristics
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Figure 10. Ron vs. Temperature

Figure 11. Ron vs. Supply Voltage

Continued onthe following page...
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Typical Characteristics
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Continued onthe following page...
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Typical Characteristics
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Continued onthe following page...
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Typical Characteristics
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Figure 24. TRCB Trip and Release vs. Temperature
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Figure 26. Rpp with FPF1321 vs. Temperature
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Continued onthe following page...

WWW.onsemi.com

11

UoUMS JaMod padueApy indino-a16uls indul-feng w XVYINIIRIUI — TZETAdd / 02ET4dS


http://www.onsemi.com/

Typical Characteristics
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Figure 30. Power Source Transition from 3.3V to 5V Figure 31. Power Source Transition from 5V to 3.3V
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Operation and Application Description

The FPF1320 and FPF1321 are dual-input single-output
pow er multiplexer switches with controlled turn-on and
seamless pow er 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 unw anted
reverse current during both ON and OFF states when
higher Vourt 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 w hen the switch turns on into a
discharged load capacitor; a capacitor must be placed
betw een the ViNA or VB pins to the GND pin. At least
1 pF ceramic capacitor, Cn, 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:

VIN _VINITIAL
tR

Iinrusn = Cour % + 1 omp (1)

w here:
Cour:

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

Output capacitance;

Input voltage, VINA or VINB;
VinmiaL: Initial voltage at Cour, usually GND; and

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 pys of slew rate capability under
33Vin at 1puF of Cout and 150 Q of RL so inrush
current and input voltage drop can be minimized.

Power Source Selection

Input pow er source selection can be controlled by the
SEL pin. When SEL is LOW, output is powered from
ViNA while SEL is HIGH, V|NB is pow ering output. The
SEL signal is ignored during device OFF.

Output Voltage Drop during Transition

Output voltage drop usually occurs during input pow er
source transiton 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 Cout of at least 1 pF is highly recommended
betw een the Vout and GND pins to achieve minimized
output voltage drop during input pow er 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 w hether the load switchis 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 (ViNnA, VNB, Vour and
GND) minimize the parasitic electrical effects and the
thermal impedance.
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Physical Dimensions
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SIDE VIEWS

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)

Product-Specific Dimensions

Product D E X Y
FPF1320UCX 1460 pm #30 um 960 pum %30 pm 230 um 230 um
FPF1321UCX 1460 um +30 pm 960 pm *30 pm 230 um 230 um
FPF1321BUCX 1460 um +30 pm 960 pm +30 pm 230 um 230 um

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