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Description

The FP6861E-C/E/F/H is a cost-effective, low
voltage, single N-Channel MOSFET high-side power
switch, optimized for self-powered and bus-powered
Universal Serial Bus (USB) applications.

The FP6861E-C/E/F/H is equipped with a charge
pump circuitry to drive the internal MOSFET switch.
The switch's low Rpsony meets USB voltage drop
requirement, and a flag output is available to indicate
fault conditions to the local USB controller.

Additional features include soft-start to limit inrush
current during plug-in, thermal shutdown to prevent
catastrophic switch failure from high-current loads,
and under-voltage lockout (UVLO) to ensure that the
device remains off unless there is a valid input
voltage present. Besides, fault current is limited to
specific current for FP6861E-C/E/F/H in single portin
accordance with the USB power requirements.
FP6861E-C/E/F/H will prevent reverse current when
it is disabled and VOUT is higher than VIN.

The FP6861E-C/E/F/H is available in MSOP-8,
SOP-8 and SOT-23-5 packages with smallest
components.

Single-Channel
Power Distribution Switch

Features

e Compliant to USB Specifications

Built-In Low Roson) N-Channel MOSFET

e Output can be Forced Higher than Input
(Off-State)

e Low Supply Current:

65uA Typical at Switch On State

0.1pA Typical at Switch Off State

Wide Input Voltage Ranges: 2.7V to 5.5V

Open-Drain Fault Flag Output

Hot Plug-In Application (Soft-Start)

2.2V Typical Under-Voltage Lockout (UVLO)

Current Limit Protection

Thermal Shutdown Protection

Reverse Current Flow Blocking (No Body Diode)

Logic Level Enable Pin

MSOP-8, SOP-8 and SOT-23-5 Packages

RoHS Compliant

UL NO.E322418 (Approved model: FP6861

Series)

CB Test Certified, Ref. Certif. No. JPTUV-041416

Applications

USB Bus/Self Powered Hub
USB Peripheral

ACPI Power Distribution
Notebook, Motherboard PC
Battery-Charger Circuit
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Pin Assignments

MS Package (MSOP-8)

oND[_]]|12 8| ] vourt
vin[]|2 7| ] vout
vin[]]3 6] vout*
ENVen ][4 5] [Joc
SO Package (SOP-8)
GND | 1 8 ] vouT
VIN [ 2 7 ] vout
VIN [ 3 6 ] vouT*
(EN)EN [ 4 5 ] oc
AS5 Package (SOT-23-5)
(EN)
5 4
1 2 3
VOUT GND OC

* The pin 6 should be considered as VOUT when circuit design
and PCB lavout. but it is NC pin actuallv.

Figurel. Pin Assignment of FP6861E-C/E/F/H

Ordering Information

FP6861E-[ | | DE

Available Product List

TR: Tape/Reel

C: Green

— Package Type

MS: MSOP-8
SO: SOP-8
AS5: SOT-23-5

Enable
1. Active High
2. Active Low

Current Limit
Refer to EC table for details.

FP6861E-C1IMSCTR

FP6861E-FIMSCTR

FP6861E-C1SOCTR

FP6861E-F1SOCTR

FP6861E-C1AS5CTR

FP6861E-F1AS5CTR

FP6861E-C2MSCTR

FP6861E-F2ZMSCTR

FP6861E-C2SOCTR

FP6861E-F2SOCTR

FP6861E-C2AS5CTR

FP6861E-F2AS5CTR

FP6861E-EIMSCTR

FP6861E-HIMSCTR

FP6861E-E1SOCTR

FP6861E-H1SOCTR

FP6861E-E1AS5CTR

FP6861E-H1AS5CTR

FP6861E-E2MSCTR

FP6861E-H2MSCTR

FP6861E-E2SOCTR

FP6861E-H2SOCTR

FP6861E-E2AS5CTR

FP6861E-H2AS5CTR

SOT-23-5 Marking

Product

Part Number Code

Product

Part Number Code

FP6861E-C1AS5C | FG7

FP6861E-F1AS5C FH2

FP6861E-C2AS5C | FG8

FP6861E-F2AS5C FH3

FP6861E-E1IAS5C | FG9

FP6861E-H1AS5C | FH4

FP6861E-E2AS5C FH1

FP6861E-H2AS5C | FHS5
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Typical Application Circuit

(Optional)
Rra1 Flag Transient Filtering
10K to 100K USB Controller
Rra2
Vin o VIN ocC . NN Over -Current
5V 10K x |
Cn=—= FP6861E- Cr
WL CIE/FIH 0.1pF L
Chip Enable O——— EN(EN) VOUTTT Vsus
J_ GND Couri 1%%UT|§ B:
l H
i ial —J GND
= 4, 4,
Ferrite Beades Data

Figure 2. Typical Application Circuit

Functional Pin Description

Pin Name Pin Function
VIN Input Power Supply
VOUT Switch Output
GND Ground
EN Chip Enable. Pull the pin high to enable IC; Pull the pin low to shutdown IC. Do not let the pin floating.
EN Chip Shutdown. Pull the pin high to shutdown IC; Pull the pin low to enable IC. Do not let the pin floating.
ocC Open-Drain Fault Flag Output

FP6861E-C/E/F/H-Preliminary 0.1-FEB-2014 3
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Block Diagram

oVIN
S
ENo BIAS UVLO Current T
(EN)
Oscillator CPhua;%e g e IT 1
Protection
Shutdown Signal —
L =) > Delay T
4’—I>_{ —oGND
Figure 3. Block Diagram
Absolute Maximum Ratings
e VIN, VOUT -0.3V to 6V
e EN (EN) -0.3V to 6V
e OC -0.3V to 6V
e Power Dissipation @ T»=25°C, (Pp)
MSOP-8 +0.78W
SOP-8 +1.14W
SOT-23-5 + 0.5W
e Package Thermal Resistance, (8;,)
MSOP-8 +160°C/W
SOP-8 +110°C/W
SOT-23-5 +250°C/W
e Junction Temperature +150°C
e Lead Temperature (Soldering,10 sec.) +260°C

e Storage Temperature Range

-65°C to +150°C

Note 1 : Stresses beyond those listed under “Absolute Maximum Ratings" may cause permanent damage to the device.

Recommended Operating Conditions

e Supply Voltage (Vi)

e Operation Temperature Range (Topg)

+2.7V to +5.5V
-40°C to +85°C

FP6861E-C/E/F/H-Preliminary 0.1-FEB-2014
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Electrical Characteristics
(Vin=5V, Cin=Cout=1pF, Tao=25°C, unless otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit
lout=70% minimum current 110
Switch On Resistance Rbs(on) “mlti MSOP-8,SOP-8 package mQ
lout=70% minimum current 110
limit, SOT-23-5 package
Isw_on Switch on, Vour = Open 65
Supply Current HA
Isw_oFF Switch off, Vour = Open 0.1 1
Vi Switch off 0.7
EN Threshold \Y
ViH Switch on 1.8
EN Input Current len Ven=Enable 0.01 0.1 HA
RLoap=1Q, FP6861E-C 2.1 2.45 2.8 A
RLoap=1Q, FP6861E-E 1.5 1.75 2.1 A
Current Limit ILm
RLoap=1Q, FP6861E-F 0.7 1 1.35 A
RLoap=1Q, FP6861E-H 1.1 1.4 1.7 A
Voutr=0V, Measured Prior to
Thermal Shutdown, 0.55 A
FP6861E-C
Voutr=0V, Measured Prior to
Thermal Shutdown, 0.5 A
Short Circuit Fold-Back | FP6861E-E
Current SC.FB Vout=0V, Measured Prior to
Thermal Shutdown, 0.4 A
FP6861E-F
Vout=0V, Measured Prior to
Thermal Shutdown, 0.45 A
FP6861E-H
Output Leakage Current lLEAKAGE Ven=Disable, R .oap=0Q 0.5 1 HA
OC Output Resistance Rac Isnk=1mA 70 0
OC Off Current Ise Vae= 5V 0.01 HA
5€ Delay Ti ‘ From Fault Condition to 10 ms
clay Time b OC Assertion
Under-Voltage Lockout Vuvio V\n Increasing 2.2 \%
Under-Voltage Hysteresis AVuyvio V\n Decreasing 0.2 \%
Shutdown Pull Low
Resistance Reo 80 Q
Thermal Shutdown Tso 135 °C
Threshold (Note2) ATsp Hysteresis 20 °C

Note 2 : Guarantee by design.
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Outline Information
MSOP-8 Package (Unit: mm)

a z ey § SYMBOLS | DIMENSION IN MILLIMETER
H H : H H /r—_,J-’_Ll UNIT MIN MAX
) i A 0.75 1.10
1 Al 0.00 0.15
A2 0.75 0.95
[ B 0.25 0.35
I D 2.90 3.10
4+ - MARK SIDE - E1 E T E 4.80 5.00
: E1 2.90 3.10
\ e 0.60 0.70
"SIT L 0.40 0.80
1 b
I M
!
DL D
]
& i T T ¥
A
At
Carrier Dimensions
ff o--—615 A ‘o ]
Feed Direction > J— W2 [+
Tape Size | Pocket Pitch | Reel Size (A) | Reel Width | Empty Cavity | Units per Reel
(W1) mm (P) mm in mm (W2) mm Length mm
12 8 13 330 124 400~1000 3,000
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Outline Information (Continued)

SOP-8 Package (Unit: mm)

] ] ] SYMBOLS | DIMENSION IN MILLIMETER
& 2
- - | || . UNIT MIN MAX
= A 1.35 1.75
Al 0.10 0.25
A2 1.25 1.50
MARK SIDE wl = S 031 o1
O D 4.80 5.00
E 3.80 4.00
I )
e 1.20 1.34
aa i i A
1 |4 K H 5.80 6.20
B £ L 0.40 1.27

Note : Followed From JEDEC MO-012-E.

Al

Carrier Dimensions

e Py PIN | -
f’ o-—0}-6—6{6—0-—-0 o< =

T

L
N

Feed Direction > W2 [«
Tape Size | PocketPitch | Reel Size (A) | Reel Width | Empty Cavity | Units per Reel
(W1) mm (P} mm in mm (W2) mm Length mm
12 8 13 330 124 400~1000 2,500
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Outline Information (Continued)
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Carrier Dimensions

SOT-23-5 Package (Unit: mm)

o|lo|0 O ©

FEEEE

"
|

PIN 1f

Feed Direction >

SYMBOLS | DIMENSION IN MILLIMETER

UNIT MIN MAX
A 0.90 1.45
Al 0.00 0.15
A2 0.90 1.30
B 0.30 0.50
2.80 3.00

E 2.60 3.00
El 1.50 1.70
e 0.90 1.00
el 1.80 2.00
L 0.30 0.60

Note : Followed From JEDEC MO-178-C.

A o.

W

W2 [«

Tape Size | Pocket Pitch Reel Size (A) Reel Width | Empty Cavity | Units per Reel
(W1} mm (P} mm in mm (W2) mm Length mm
8 4 T 180 8.4 300~1000 3,000

Life Support Policy
Fitipower’s products are not authorized for use as critical components in life support devices or other medical systems.
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