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Features

Internal ON Pin Pull Down
Output Discharge Function

RoHS Compliant

Applications

PDAs

Cell Phones

GPS Devices

MP3 Players

Digital Cameras
Peripheral Ports
Hot-Swap Supplies
Notebook Computers

FPF1007-FPF1009
InteliMAX™ Advanced Load Products

® 1.2 to 5.5V Input Voltage Range

B Typical Rogy =30 mQ at V) = 5.5V

B Typical Rogy =40 mQ at V) = 3.3V

B Fixed Three Different Turn-on Rise-time 10us/80us/1ms
B Low < 10pA at V| = 3.3V Quiescent Current
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ESD Protection above 8000V HBM and 2000V CDM
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General Description

The FPF1007/8/9 are low RDS P-Channel MOSFET load
switches offered in a selection of 10us, 80us, and 1ms slew rate
turn-on options for transient / in-rush current control. To support
trends in mobile application requirements, the minimum
operating input voltage has been reduced down to 1.2V, the
input current leakage has been minimized to extend battery life,
and the ESD-protection has been designed to withstand a
minimum of 8KV (HBM) and 2KV (CDM).

The switch is controlled by an active-high logic input (ON pin),
allowing direct interface with a low-voltage control signal. An
internal ON pin pull-down resistor protects against unintentional
device turn-on in the initial state. An on-chip pull-down resistor
on the output is enabled when the switch is turned-off and
provides quick, robust discharge of the output load.

BOTTOM

Ordering Information

TOP

Part Switch R gy at 5.5V Rise Time Output Discharge ON I?in
[Typ.] [Typ.] [Typ.] Activity

FPF1007 30mQ, PMOS 10ps 600 Active HI
FPF1008 30mQ, PMOS 80ps 600 Active HI
FPF1009 30mQ, PMOS 1ms 600 Active HI
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Typical Application Circuit
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Functional Block Diagram
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Pin Description

Pin Configuration

GND |6] [1] o~
Vout E E ViN
Vour [4] [3] Vin

MicroFET 2x2 6L
BOTTOM VIEW

Pin Name Function

4,5 Vout Switch Output: Output of the power switch

2,3 VN Supply Input: Input to the power switch and the supply voltage for the IC
6 GND Ground
1 ON ON/OFF Control Input
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Absolute Maximum Ratings

Parameter Min. Max. Unit
V|N’ VOUT’ ON to GND -0.3 6.0 \
Maximum Continuous Switch Current 1.5 A
Power Dissipation at Tp = 25°C(") 1.2 w
Storage Junction Temperature -65 +150 °C
Operating Temperature Range -40 +85 °C
Thermal Resistance, Junction to Ambient 86 °C/W
HBM 8000 \%
Electrostatic Discharge Protection
CDM 2000 \
Note:
Package power dissipation on 1-square inch pad, 2 oz. copper board.
Recommended Operating Range
Parameter Min. Max. Unit
ViN 1.2 5.5 \
Ambient Operating Temperature, Ty -40 +85 °C
© 2008 Fairchild Semiconductor Corporation 4 www.fairchildsemi.com

FPF1007-FPF1009 + Rev. 1.0.2

SIONpPo.d peo padueApy w, XVIAIIBIUl — 600Tdd4-200Tddd



Electrical Characteristics
Viny=1.2t05.5V, Ty =-40to +85°C unless otherwise noted. Typical values are at V; =3.3Vand Ty =25°C.

Parameter ‘ Symbol ‘ Conditions N/Iin. T}yp. I\/1ax. Uhits
Basic Operation
Operating Voltage VN 1.2 5.5 \%
Quiescent Current lq lour = OmA, Viy = 3.3V, Von = Enabled 8 pA
lout = OMA, Vi = 5.5V, Vo = Enabled 15
Off Supply Current Ig(off) | Von = GND, Voyt = OPEN 1 MA
Off Switch Current Isp(off) | Von = GND, Voyt = GND 0.1 1.0 pA
VN = 5.5V, loyT = 200mA, Tp = 25°C 30 40
VN = 3.3V, lgyT = 200mA, Ty = 25°C 40 55
On-Resistance Ron ViN = 1.5V, lgyT = 200mA, Ty = 25°C 100 130 mQ
Vin = 1.2V, oyt = 200mA, Tp = 25°C 175 | 250
VN = 3.3V, Igyt = 200mA, Ty =-40°C to +85°C| 20 65
Output Pull Down Resistance Rep ViN =33V, Von =0V, Ty =25°C 60 Q
ON Input Logic Low Voltage VL V|Ny = 1.2V to 5.5V 0.4 \Y
ON Input Logic High Voltage Vin VN = 1.2V to 5.5V 1 \
ON Input Leakage (On) Von = VN = 5.5V 10 pA
ON Input Leakage (Off) Von = GND 1 uA
Dynamic
FPF1007
Turn On ton 12 us
Rise Time tr Vin = 3.3V, R =500Q, R chip = 60Q, 10 us
Turn Off torrF Cout = 0.1uF, T = 25°C 40 us
Fall Time tr 15 us
FPF1008
Turn On ton 125 us
Rise Time tr Vin =3.3V, R =500Q, R chip = 60Q, 80 us
Turn Off torr Cout = 0.1pF, Ty = 25°C 40 us
Fall Time te 15 us
FPF1009
Turn On ton 2 ms
Rise Time tr ViN = 3.3V, R =500Q, R chip = 60Q, 1 ms
Turn Off tore Cout = 0.1pF, T = 25°C 40 us
Fall Time te 15 us
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Typical Characteristics
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Figure 1. Quiescent Current vs. Input Voltage
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Figure 3. Quiescent Current vs. Temperature

V=55V

Viy=3.3V

V=12V

SUPPLY CURRENT (uA)
o o o o o o
w A o o N ®

o
N

0.80

0.75

0.70

0.60

Von SUPPLY VOLTAGE (V)
o
[+2]
(3]

0.55

0.50

0.90

0.85

0.80

0.75

0.70

Von SUPPLY VOLTAGE (V)

0.65

0.60

Von = 0V
Vin= 5.5V
Vin= 3.3V

L /__/ /

F— /

\—

Vin= 1.2V

-40 -15 10 35 60 85

T,, JUNCTION TEMPERATURE (°C)

Figure 2. Quiescent Current vs. Temperature
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Figure 4. Voy Voltage vs. Input Voltage

-40 -15 10 35 60 85
T,, JUNCTION TEMPERATURE (°C)

Figure 5. Von Low Voltage vs. Temperature
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Figure 6. Vg High Voltage vs. Temperature
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Typical Characteristics

T,, JUNCTION TEMPERATURE (°C)

Figure 11. FPF1009 toy / topr Vvs. Temperature
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Typical Characteristics

Von
2V/div

ViN
2V/div

lout
10mA/div

Vour
2V/div

Von
2V/div

Vin
2V/div

lout
200mA/div

Vout
2V/div

Figure 13.

T;, JUNCTION TEMP!

1000 ¢
—FPF1008

2

~ TR\SE

o 100

w £

=

=

2‘ TFALL

L

o 10 -

%2}

= Vi = 3.3V
R_ =500 Ohms
Cour = 0.1uF

1 \
-40 -15 10 35 60 85

ERATURE (°C)

FPF1008 tg|se / traLL VS. Temperature

\_/ON=33V
............... e P Qe e

0. - . Cin=ApF o ]

o Cour = 0.14F
............... s i e R .;.499Q.5...._

A M i e LI

50us/div

Figure 15. FPF1007 Turn-On Response

VON=3'3V
.................................. i gy
............................... Cn=F ]

Cour = 14F:
.................................. TN o WNE .

} j } i n,_ j j } }

50ps/div
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Figure 16. FPF1007 Turn-Off Response
Load current discharged through on-chip output discharge resistor

50us/div

Figure 18. FPF1007 Turn-Off Response
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Typical Characteristics
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Figure 19. FPF1008 Turn-On Response
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Figure 21. FPF1008 Turn-On Response (Coyt = 4.7uF)
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Figure 23. FPF1008 Turn-On Response (Coyt = 10pF)
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Typical Characteristics
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Figure 25. FPF1009 Turn-Off Response Figure 26. FPF1009 Turn-On Response (Cqyt = 47uF)
Load current discharged through on-chip output discharge resistor
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Figure 27. FPF1009 Turn-Off Response Figure 28. FPF1009 Turn-On Response
(Cout = 100uF, Viy = 5V)

Timing Diagram

90% 90% : . where:
o ; 1N o toy = Turn-On Time
Vour 10% . x10% torr = Turn-Off Time

|
I
|
—» 4 —blt <+ t4on = Turn-On Delay Time
F )
tyoff = Turn-Off Delay Time

3.3V tr = Rise Time

] ! tF = VOUT Fall Time
50% 50% : ton = trR+tgon
Von | | torr = tF + tyoff
i I
| TF |
I
I

tdon tdoff
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Dimensional Outline and Pad Layout

A.

DOES NOT FULLY CONFORM TO
JEDEC REGISTRATION, MO-229.

ASME Y14.5M,

1994

.DIMENSIONS ARE IN MILLIMETERS.
.DIMENSIONS AND TOLERANCES PER

.LANDPATTERN RECOMMENDATION

IS BASED ON FSC DESIGN ONLY

. DRAWING FILENAME: MKT-MLPO06Krev2.
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Always visit Fairchild Semiconductor's online packagng area for the most recent package drawings:
htt p/Aww. fairchildsemi.com/packading .

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
wamanty therein, which covers Fairchild products.
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TRADEMARKS

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

The following includes registered and unregistered trademarks and serdce marks, owned by Fairchild Semiconductor andfor its global subsidiaes, and is not

intended to be an exhaustve list of all such rademarks
AccuPowerm™ F-PFS™ Power-SP™ SYSTEM
Auto-SPMT™ FRFET® PowerTrench GENERAL
Build it Maw™ Glohal Power Resource™ Powersm™ Ele Power Franchise
CorePLUS™ Green FPS™ Programmable Active Droog™ p wer-
CaorePOWER™ Green FPS™ e-Serigs™ QFET® franchise
CROSSVOLT™ G g™ asm™ TimBoost™
CTL™ GTO™ Cluiet Series™ TinyBuck™
Current Transfer Logic™ IntellitAxT™ RapidConfigure™ TinyCalc™
DEUXPEED® ISOPLANART o TimyLogic®
Dual Cool™ MegaBuck™ . TINY QP TO™
EcoSPARK® MICROCOUPLER™ gf’gﬂgmiﬁm fd, TN at 3 time TinyPawer™
Efficienthaxm™ MicroF ET™ A oo TiryPum ™
ESBC™ MicroPak™ SMART START™ TirmAAire™
® MicraPakam™ SPM® TriFault Detect™

L - MillerDriver™ STEALTH™ TgUECURRENTTM*

Vi TN
Fairchild Serniconductar® mugon%ﬁﬂm SuperFET™ wserDes
FACT Quiet Serigs™ ogtm{rw SupersOT™ 3 e

m_|
bt OPTOLOGICS | SUpersoTm s ke
FastvCore™ OPT%PLANAR Supremos™ Ultra FREET™
FETEenchm™ SyncFET™ UniFET™
Flashitriter™ Sync-Lock™ sl
o POP SP ™ ‘isualhdaxm™
XSTM

DISCLAIMER

FAIRCHILD SEMICCNDUCT CR RESERVES THE RIGHT TG MAKE CHANGES WITHOUT FURTHER NCTICE TO ANY PRODUCTS HEREIN TO IMPRCVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT OF THE APPUCATICN ORUSE OF ANY PRODUCT OR.
CIRCUIT DESCRIEED HEREIN; NEITHER DCES [T CONVEY ANY LICENSE UNDERITS PATENT RIGHTS, MOR THE RIGHTS CF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THEWWARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPFPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN AFPPROWAL OF FAIRCHILD SEMICONDUCTOR CORPCRATION.

As used herein:

1. Life support devices or systems are devices or systemswhich, (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 be reasonably
expected to resultin a significant injury of the user.

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

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's AntkCounterfeiing Policy. Fairchild's Ant-Counterfeiting Policy is also stated on our extemal website, wwa fairchildserni.com,
under Sales Suppart.

Counterfeiing of semiconductor parts is a growing prokblem in the industry. Al manufacturers of semiconductor products are experencng counterfeiting of their parts.
Custormers who inadvertently purchase counterfeit parts experence many problems such as loss of brand reputation, substandard performance, faled applications,
and increased cost of produdtion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strangly encourages custormers to purchase Fairchild parts either directhy from Fairchild or from Authorized Fairchild Distributors who are
listed by country on ourweb page cted above. Products customers buy either fram Fairchild diredthy or from Authorized Fairchild Distributors are genuine parts, have
full traceahbility, 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 wamanties and will appropriately address any warranty issues that may anse. Fairchild wil nat provide
any warranty coverage or ather assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global prablem and encourage our
cugomersto do their part in stopping this practice by busying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet ldentification

Product Status Definition

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

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

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

Advance Information Formative / In Design

Prelirminary First Production

Mo ldentification Meeded | Full Production

Obsolete Nat In Production
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