ON Semiconductor®

FPF1007-FPF1009
IntelliMAX™ Advanced Load Products

Features General Description
¥ 1.2t0 5.5 V Input Voltage Range The FPF1007/8/9 are low Rpg P-Channel MOSFET load
B Typical Roy =30 mQ atViy =55V switches offered in a selection of 10 ps, 80 ps, and 1 ms slew
B Typical Roy =40 mQ at Vi = 3.3V rate turn-on options for transient / in-rush current control. To
m Fixed Three Different Turn-on Rise Time 10 us /80 us/1ms  Support trends in mobile application requirements, the minimum
B Low < 10 pA at Vj = 3.3 V Quiescent Current gperatmg input voltage has beeq r_eqluced down to 1.2V, Fhe
® Internal ON Pin Pull Down input current leakage has been m|n|m|zeq to extend pattery life,
and the ESD-protection has been designed to withstand a
B Output Discharge Function minimum of 8 kV (HBM) and 2 kV (CDM).
™ ESD Protectl(.)n above 8000 V HBM and 2000 V CDM The switch is controlled by an active-high logic input (ON pin),
B RoHS Compliant allowing direct interface with a low-voltage control signal. An
. . internal ON pin pull-down resistor protects against unintentional
Applications device turn-on in the initial state. An on-chip pull-down resistor
PDAs on the output is enabled when the switch is turned-off and
provides quick, robust discharge of the output load.
Cell Phones
GPS Devices
MP3 Players

Digital Cameras JETTIe
Peripheral Ports 1 ‘]’;:
Hot-Swap Supplies \/;;'

Notebook Computers

BOTTOM TOP
Ordering Information
Part Switch Rgy at 5.5V Rise Time Output Discharge ON Pin
[Typ.] [Typ.] [Typ.] Activity
FPF1007 30 mQ, PMOS 10 s 60 Q Active HIGH
FPF1008 30 mQ, PMOS 80 ps 60 Q Active HIGH
FPF1009 30 mQ, PMOS 1ms 60 Q Active HIGH
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Typical Application Circuit
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Pin Configuration

Pin Description

GND 6] [1]on
Vout El |Z Vin
Vout zl E 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
Vin» VouTs ON to GND 0.3 6.0 %
Maximum Continuous Switch Current 15 A
Power Dissipation at T = 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
Electrostatic Discharge Protection HEM 8000 v
CDM 2000 \Y

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 \Y
Ambient Operating Temperature, Ty -40 +85 °C
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Electrical Characteristics
V|y=1.2V to 5.5V, Ty =-40 to +85°C unless otherwise noted. Typical values areatV,y=3.3Vand Ty =25°C.
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Parameter ‘ Symbol ‘ Conditions ’ Min.’ Typ. ’ Max.| Units
Basic Operation
Operating Voltage VN 1.2 5.5 \%
Quiescent Current o loutr =0 MA, V| = 3.3V, Vgy = Enabled 8 uA
lout =0 mMA, V| =5.5V, Vg = Enabled 15
Off Supply Current Ig(off) | Von = GND, Voyt = OPEN 1 pA
Off Switch Current Isp(off) | Von = GND, Vgoyt = GND 0.1 1.0 HA
ViN = 5.5V, lgut = 200 MA, T, = 25°C 30 40
Vin = 3.3V, lgyt = 200 mA, T, = 25°C 40 55
On-Resistance Ron ViN = 1.5V, lgyt = 200 mA, T, = 25°C 100 | 130 | o
Vin = 1.2V, lgut = 200 MA, T, = 25°C 175 | 250
=35 oug =T SR
Output Pull Down Resistance Rpp ViN=383V,Von=0V, Ty =25°C 60 Q
ON Input Logic Low Voltage VL Viy=12Vto55V 0.4 \
ON Input Logic High Voltage \m Viy=12Vto55V 1 \%
ON Input Leakage (On) Von=V|N=55V 10 HA
ON Input Leakage (Off) Von = GND 1 HA
Dynamic
FPF1007
Turn On ton 12 us
Rise Time tr Vin=3.3V, R =500 Q, R_cpp =600, 10 us
Turn Off torrF Cout=0.1 uF, T4 =25°C 40 ps
Fall Time te 15 us
FPF1008
Turn On ton 125 us
Rise Time tR Vin=3.3V, R =500 Q, R_cpyp =60Q, 80 us
Turn Off tore Cout=0.1 uF, Tp =25°C 40 Hs
Fall Time te 15 us
FPF1009
Turn On ton 2 ms
Rise Time ts Vin=3.3V,R =500 Q, R|_cpyp =609, 1 ms
Turn Off torr Cout = 0.1 pF, Tp = 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 Figure 2. Quiescent Current vs. Temperature
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Figure 3. Quiescent Current vs. Temperature Figure 4. Vgy Voltage vs. Input Voltage
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Figure 5. Vo Low Voltage vs. Temperature
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Figure 6. Vgy High Voltage vs. Temperature
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Typical Characteristics

TURN-ON/OFF TIMES (uS) ON PIN CURRENT (uA)

TURN-ON/OFF TIMES ( uS)

75 240
6.5 210 | \
55 Von = 5.5V 180
45 E 150 ,
I 5
35 g 120 i
[ 3
25 x 9 \\
15 | 60 1 85°C
05 o Von =0V ol \ 25°C
L -40°C
05 ‘ . ‘ ‘ 0 ‘ . ‘
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T,, JUNCTION TEMPERATURE (°C) Vin, SUPPLY VOLTAGE (V)
Figure 7. On Pin Current vs. Temperature Figure 8. Roy Vs. V|y
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Figure 9. FPF1007 toy / topg VS. Temperature Figure 10. FPF1008 toy / torg Vs. Temperature
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Figure 11. FPF1009 toy / torr VS. Temperature

T,, JUNCTION TEMPERATURE (°C)

Figure 12. FPF1007 tgisg / traLL VS. Temperature
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Typical Characteristics
1000 ¢ 10000
}FPFlOOS F~ FPF1009
—_ —_ Trise
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Figure 13. FPF1008 tg e / tea L VS. Temperature Figure 14. FPF1009 tgse / teaLL VS. Temperature
Von bt Von=33V 3 Von f VonTi3SVo oo 1-....5 ____________________
2 V/div : : Vin=33V 2 V/div Vin=3.3V :
: S Cn=l2peE: 1 b Cnz=LpE: o ]
Vin  foieeiee - | - R[.=499Q:. .. ] Vin [L.oR.=499.0....0... L. sl Do ol
2 Vidiv H S N 2 Vidiv i F :
lour  Frossiosssbussslsee beoadd): loutr  E... ..............................................
10 mA/div : : : i 50 mA/div :
s Ao AR T sk
Vour koot : Vour boooocoo A ]
2 V/div : : : : : 2 V/div : : :
i PR et et i i i i i i i i i 2t ety
50us/div 50ps/div
Figure 15. FPF1007 Turn-On Response Figure 16. FPF1007 Turn-Off Response
Load current discharged through on-chip output discharge resistor
Von F i b Von=33V: 1 Von [ Ven=33Vi T o v
2V/div Vin=3:3V 2Vv/div Vin=3.3V :
............................... Cn=LpR i ] LCnELuR.:
Cour =14k Cour = 1 pF ;
Vi itk ot R;=10Q .:... ] ViN Lo Rp=10:0) s il i it o S o
2V/div ” . . 2V/div : :
} } } } T } } } :
loutr EBescieodermivmema e o s o louT
200mA/div : : : 200mA/div :
VOUT  Fodimfim i e o et e Vour ; ;
2V/div : : : : : : : : 2v/div : :
50us/div 50us/div
Figure 17. FPF1007 Turn-On Response (Coyt = 1 pF) Figure 18. FPF1007 Turn-Off Response
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Typical Characteristics

VON VON =33V VON VON =33V
oVidly T R s e T O B ovidy VDU, T e e
b b CiNEEMR LGNS EME e
. Cour =047 pF Cour = 0.47 yF
Vin Bt s RL-:-499-QE ..... ViN o RL _.499 [ I SR SR S SR PRI B
2 V/div : : . 2 V/div :
IOUT IOUT ....................................................
10 mA/div 50 mA/div
Vour koot ] £ N T T A7 03 S N S U S . W W T .
2 Vidiv : 2 Vidiv :
500us/div 100us/div
Figure 19. FPF1008 Turn-On Response Figure 20. FPF1008 Turn-Off Response
Load current discharged through on-chip output discharge resistor
Vo Eioioioiodoin Von =33V Von b VenI33ViT TR iG]
2 V/div : : Vi =33V 2 V/div Vig =33V
E_, J_ PN, . N C|N—1HF ........... C.|N. T 1UF ...................................
: . Cour =4.7 4F Cout =4.7THQF 8w
Vi Feoiee T N LRI=10Q- 1. ViN LRI=10Q -1 e ST TN N R
2 V/div : : : : 2 V/div : : : :
IOUT IOUT ....................................................
500 mA/div : 10 mA/div
Vour : ; Vourt ;
2 V/div . : 2 Vidiv :
100 ps/div 100 ps/div
Figure 21. FPF1008 Turn-On Response (Coyt = 4.7 UF) Figure 22. FPF1008 Turn-Off Response
Von E.io i ¥ i Voy=33V: ] Von P Von=33V:
2 Vidiv : S ViN=33V 2Vidiv  f T SVN=E338Vi
e iieiiissiiite L CNEAME S CnELRRE
: . Cgur =10 pF © Cour =D.47 JF
Viy il R o LR=10Q- ] VN bt E'RLE:AQQ'Q'E .....
2 Vidiv S : : 2 Vidiv -
lour Esugisssress ..... L ............... louT ___ .....
500 mA/ A [L ~ 10 mA/div M
Vour FEoevetoonitomiioeion bbb ] Vour
2 V/div : : : : 2 V/div
500us/div 2 ms/div
Figure 23. FPF1008 Turn-On Response (Coyt = 10 pF) Figure 24. FPF1009 Turn-On Response
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Typical Characteristics

Von
2 V/div

VIN
2 V/div

lout
50 mA/div

Vout
2 V/div

500p

s/div

Figure 25. FPF1009 Turn-Off Response
Load current discharged through on-chip output discharge resistor

Von
2 V/div

Vin
2 VIdiv
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500 mA/

Vout
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"""""""""""""""" V=33V
RS WU ORIV JO0. PR PO o YE=-5 | 11  -

. Cour =47 WF
............................... LRI=10Q ]

2 ms/div

Figure 26. FPF1009 Turn-On Response (Coyt = 47 UF)

Von Von =3.3 V. : : Von _ =
2 V/d|v e VlN : 3__3V ................. ......... .......... 2V/dlv _______________________________ e VON =| 3_3V Asit]
A 2 3 VIN =5V
LGNS LR OO SUOPL SO W TP WO R PR U AW YN T
Cour =47 iF A AL Ll
VN LR=10Q.:.... R SE L (/NI (e TR S S e i, Cout = 100:uF. ]
2 Vidiv : : ; : 2Vidiv D Rp=10Q
louT T T T o e louT
500 mA/div v E : 500mA/div
VOUT __ .......... VOUT
2 V/div S i i 2V/div
2 ms/div 2 ms/div
Figure 27. FPF1009 Turn-Off Response Figure 28. FPF1009 Turn-On Response
(Cout =100 pF, Viy=5V)
Timing Diagram
! 90% 90% ; . where:
: | 1\ toy = Turn-On Time
Vour —20%1 1 xL0% torr = Turn-Off Time
_"t - > te <+ t4yon = Turn-On Delay Time
R tyof = Turn-Off Delay Time
3.3V tr = Rise Time
| ; tF = VOUT Fall Time
50% 50%; ton = R *lgon
Von | [ torr = tF + tgorf
| |
| tF |
! X 90%
;o [
[ [
Vour 10% bt
> 4 > <
tdon tyoff
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ON Semiconductor and J 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 Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters 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 technical experts. ON Semiconductor 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 Semiconductor 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, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding 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.
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