NCP361, NCV361

USB Positive Overvoltage
Protection Controller with
internal PMOS FET and
Overcurrent Protection

The KCP3461 disconnects systems at its output when wrong VBUS
operating conditions are detected at its input. The system & positive
over—-voltage protected up to +20 V.

Thanks to an integraied PMOS FET, no exiernal device is
necessary, reducing the system cost and the PCB arca of the
application board.

The NCP361 is able to instantaneously disconnect the output from
the input if the input voltage exceeds the overvoltage threshold
{3.675 V). Thanks to an overcurrent protection, the integrated PMOS
is tmming off when the charge curremt exceeds current limit (see
options in ordering information).

The NCP361 provides a negative going flag (FLAG) output, which
alerts the system that voltage. curment or ovenemperature faults have
occurred.

In addition, the device has ESD-protected input {15 KV Air) when
bypassed with a 1 uF or larger capacitor.

Features
* Owvervoltage Protection up to 20V
On—chip PMOS Transistor
Overvoliage Lockout (OVLO)
Undervoltage Lockout {(L'VLOY)
Owvercurrent Protection
Allert FLAG Output
EN Enable Fin
Thermal Shutdown
Compliance to IEC61000-4-2 (Level 4)

5 kY {Contact)

15 kV (Air)
* E5D Ratings: Machine Model = B

Human Body Model =2

* UDFNG6 2x2 mm and TSOP-5 3x3 mm Packages
& NCV Prefix for Antomotive and Other Applications Requiring

Unique Site and Control Change Requirements; AEC-0Q100

Cualified and PPAF Capable
#* This is a Pb—Free Device
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Applications

® 5B Devices

Mobile Phones

Feripheral

Personal Digital Applications
MP3 Players

Set Top Boxes
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ORDERING INFORMATION
‘oo detalled ordering and shipping infonmeation in the: package:
dimensions sscion on page 10 of this data sheet.
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Figure 1. Typical Application Gircuit (UDFN Pinout)
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Figure 2. Functional Block Diagram

PIN FUNCTION DESCRIFTION (UDFN Package)

Fin No. Marme Type Description
1 EN INPUT | Enable Pin. The device enlers in shutdown mode when this pin is tied to 8 high level. bn fig case the
oulpul is disconnected from the inpul To allow nomal funcionality, the EN pin shall be connected 1o
GND or bo a WO pin. This pin does nol heve an impact on the fault detection.
GMND POWER | Ground
3 I POWER | Imgut Viollage Fin. This pin is connecbed 1o the VBUS. A 1 pF low ESR ceramic capacitorn, or anger,
st be connecied between this pin and GND.
4.5 ouTt QUTPUT | Output Volage Fin. The outpul is disconnected from the VBUS power supply when the input vollage is
above OVLO threshold or below LVLO threshold. A& 1 pF capacitor must be connecled bo thess pins.
Thie by OUT pires rriist be hardwined bo eomman supghy.
] FLAG | OUTPUT | Fault indication Pin. Thiz pin allows an external sysbern bo detect a fault on VBUS pin. The FLAG pin

goes low when input voltage exceeds OVLO threshold. Sinos the FLAD pin is open drain luncionaliy,
ar extemal pull up resistor 1o Vo must be added,

PIN FUNCTION DESCRIPTION (TSOP-5 Package)

Fin No. Marme Type Description

1 1M FPOWER | Imput Violtage Fin. This pin is connected 1o the WBUS. A 1 pF low ESR ceramic capacitar, or Banger,

st e oonmecled babveen this pin and GND.
GMD¥ POWER | Ground

3 ER INFUT | Enabile Fin. The device enbers in shubdown mode when this pin is tied bo a high level. In fis case the
oulput is disconnected from the inpul. To allew nommal funciionality, the EN pin shall be connected 1o
GMD or bo & WO pin. This pin does nol heve an impadt on the eult detection.

d4 FOAG | QUTPUT | Faull indication Pin. This pin allows an external sysbern bo detect a faull on VBUS pin. The FORG pin
goes low when inpul vollage excesds OVLO Mreshold, Since the FLAG pin ia opan drain Tuncionaly,
an exbemal pull Up ReRin 10 Vg irwsl be addad.

5 ouT QUTPUT | Oulput Voltage Fin The oulput i disconnected from the VBUS power supply when the inpul vallsge is

abeve VLD threshold or below UVLOD threshold. A 1 uF capacibor must be conmnecbed bo this pin.

MOTE:  Pin out provided for concest purpoes orly snd might change in the fingl product
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MAXIMUM RATINGS

Rating Symbeol Value Unit ELECTRICAL CHARACTERISTICS
Minimim Vahsge (IN 1o GRO) Wi, =03 W {MinTax imis vales [-40°C « Ty, « +85°C) and Vi = +5.0 V. Typical vallies ane Ty, = +25°C, unless olherwise noled.)
Minimum Vollage (ANl others to GND) Fo— o3 v Characteristic Symbaol Conditions: Min | Typ | Max | Unit
Maximum Voage (IN to GNDY [r— 21 v Input Voltage Range Vin 12 i
Masimuem Volage (All athers 1o GND)] [y 7.0 v Undervallage Lotkout Threshold Lo Wi, 1alle down ULD threshold 2.85 3.0 315 W
Masimuem DIC Current from Vin 1o Vout (PMOS) Mot 1) limiex 800 A Uvervollage Lockout Hysteresis | UMLOwys S0 | T | s0 | oW
Themnal Aesistance, Juncion=to-Air TS0P-5 " =05 e, Ovenvoltage Lockout Threshold oviLo Win rises up OVLD threshokd 5.43 | 5.675 5.8 v
UOFN 240 Overvoltage Lockout Hysleresis U'n"LEIh!._q 50 100 125 v
Oiparating Amibient Temperature Range Ta =4 by +85 *c Wi, versus W, 3 Dopout Warop Win = 5V, | change = 500 mA 150 200 '
Siorage Ternperature Range Tasg =65 10 +150 °C Overcurrent Lirit [ Vin=3V 550 TS0 B50 iy
Junction Operaling Tesrperaiure T 150 °C Supply Quissean Current Idd Mo Lead, Vi = 525 W 20 35 pA
ESD Withstand Voltage (|EC 61000—4-2) Viesd 15 Air, 8.0 Comact Ky Standby Current lgig Vip=5W EM= 12V 26 a7 nh
Hurnan Body Model (HEM), Model = 2 (Nole 2) 2000 v -
Machine Madel (MM} Model = B (Note 3) 200 y Zero Gale Valtsge Drain Current e Vg = 20W, Vg =0V 0.08 WA
- — - FLAG Dutpist Lew Vilsge Vi = OWLO 400 | v
Maksture Senaitivity MSL Level 1 Volnag e 115 o FLAA pin
Siresses exceeding Maximum Fatings may damege the device. Maximuem Fatings are stress atings only. Functional operation sbave (he
Recommended Operating Condilions is nol implied. Exiended axposure io siresses above the Recommended Operaling Conditions may affect | FLAG Leakege Current FLA ook FLAG leved = 5 5.0 A
devics reliability. = -
1. With mirirmum POE area. By decreasing Py, the curent capabiity increases, See PCE recominendation page 0. EN Voitage High Vin Vin from 3.3 Vo 55V 12 v
2. Human Body Moded, 100 pF discharged frough & 1.5 k2 resiion ollowing specification JESD227A114. EN Voltage Low Vi Vi from 33 VEe 55V 055 v
3. Mechine Modal, 200 gF dischanged through all ping bellowing epecilicasion JESDI2AT1S.
EM Leakage Curent EMjgak EM = 5.5V or GND 170 nA
TIMINGS
Start Up Delay tan Froem Vig > UVLD 10 Vo = 082V, SeeFig3 & 8 4.0 15 | ms
FLAG going up Deday [ From Vg = UVLO io FLAG = 1.2V, See Fig 3 & 10 3.0 us
Output Turm O Time - From Vi, » OVLD to Ve = 0.3 V, See Figd & 11 07 15 | us
W, inereasing freem 5V i BV at 3 Vus.
Mo oulpul capacibor.
Alert Delay truop From Wip = OWLO to FLAG < 0.4 W, Sea Fig 4 & 12 1.0 ns
Wi increasing from 5 Vo BV 813 Vius
Digable Time [ From EF 0.4 10 1.2V 1o Ve = 0.3 V, See Fig 5 & 13 ET us
Vip = 475\
Mo outpul capacior.
Thesrnal Shutdewn Temperatune Teg 150 oG
Thesmal Shutdown Hysleresis Taahyat 30 oG
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Figure 4. Shutdown on Owver Voltage Detection

Figure 3. Start Up Sequence

Figure 5. Disable on EN = 1

Figure 6. FLAG Response withEN =1

CONDITIONS

| = Vi = OVLO af Wy < UWLO

oltape, Cusrent and Thesrnal Detestion

Figure 7.
CONDITIONS
1N ouT
:»-l—: UVLO < Vi < OVLO
I
[
Vollage, Curent and Therral Detection

Figure 8.

TYPICAL OPERATING CHARACTERISTICS
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Figure 10. FLAG Geing Up Delay. Vin=Ch1,

FL:AG=Ch3
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Figure 11. Output Turn Off time. Vin=Ch1,
Vout=Ch2
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Figure 13. Disable Time. EN=Ch4, Vin=Ch1,
Vout=Ch2

IR PV PP -
-
|l
(e ot i, i
—— P, s,
e S B
T R SR vy s
e i i Tar e
|
[P [ [
T B e T b P |

Figure 14. Thermal Shutdown. Vin=Ch1,
Vout=Ch2, FLAG=Ch3
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TYPICAL OPERATING CHARACTERISTICS
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Operation

MNCP361 provides overvoltage protection for positive
voltage, up to 20 V. A PMOS FET protects the systems
{ie.: VBUS) connected on the Wy pin, againsi positive
overvoltage. The Output follows the WBUS level until
OVLO threshold is overtaken.

Undervoliage Lockout (UVLO)

To ensure proper operation under any conditions, the
device has a built-in undervoltage lock out (UVLOY)
circuit. During ¥, positive going slope, the output remains
disconnected from input until Vin voltage is above 3.0 V
nominal. The FLAGY output is pulked to low as long as Vi
does not reach UVLCY threshold. This circuit has a 70 mY
hysteresis to provide noise immunity to transient condition.

Figure 20. Qutput Characteristic vs. Vi,

Overvoliage Lockout (OVLO)

To protect connected systems on Vi, pin from
overvoltage, the device has a built—in overvoltage lock out
(OWVLOY) circnit. During overvoltage condition (OWLO
exceeds), the output remains disabled and FLAG is tied
low, as kong as the input voltage is higher than OVLO —
hysteresis. This circuit has a 100 mV hysteresis to provide
noise immunity to transient conditions.

Overcurrent Protection (OCF)

The MNCPF36]1 integrates overcurrent prolection to
prevent systemybattery overload or defect. The curnent
limit threshold is internally sct at 750 mA. This value can
be changed from 150 mA to 750 mA by a metal tecak,
please contact your ON Semiconductor representative for
availability. During current fault. the internal FMOS FET
is automatically turned off (5 ws) if the charge currem
exceeds ljg,. NCP361 goes inio turn on and fum off mode
as long as defect is present. The internal ton delay (4 ms
typical) allows limiting thermal dissipation. The Flag pin
goes to low level when an overcurrent fanlt appears. That
allows the microcontroller to count defect events and turns
off the PMO¥S with EN pin.

Ve k [

FLAG Qutput

NCP361 provides a FLAG output. which alerts external
systems that a fault has occurred.

This pin is tied to low as soon as: 1.2 ¥ = Vig < UVLO,
Vin » OVLO, Liparge > limis. Ty = 150°C. When NCP361
recovers normal condition, FLAG is held high. The pin is
an open drain output, thus a pull up resistor (typically 1 MO
— Minimum 10 k£ must be provided to Vior. FLAG pin is
an open drain output.

EN Input _
To enable normal operation, the EM pin shall be forced

to low or connected to ground. A high level on the pin
disconnects OUT pin from IN pin. EN does not overdrive
an VLD or UVLO fault.

Internal PMOS FET

The NCP361 includes an internal PMOS FET to protect
the systems, connected on OUT pin, from positive
overvoltage. Regarding electrical characteristics. the
Rngjan). during normal operation, will create low losses on
Vot pin, characterized by Vi, versus Vg, dropout.

ESD Tests

The NCFP361 fully supports the IECG1000-4-2, level 4
(Input pin, 1 pF mounted on board). That means, in Air
condition, Vi, has a 15 kY ESD protected input. In
Contact condition, Vi, has +3 kW ESD protecied input.
Please refer to Figure 22 to see the IECG1000-4-2
electrostatic discharge wavetorm.
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i from an application standpoint. Of course, in any case, this
= I pad shall be not connected to any other potential.
By increasing PCH area, the Rgya of the package can be
decreased, allowing higher charge current to fill the battery.
Taking into account that intemal bondings (wires ORDERING INFORMATION
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between package and silicon) can handle up to 1 A (higher Devies Markirg Package Shipping!
1 than IIILc.rmnI capﬂb:]:l].r],. thie m]]mvmg.t.all:'ulnimn .sh.cnws PP T ah e
twor different example of current capability, depending on {Ph-Fres) 3000/ Tape & Reel
PCR arca: NCPIS1SNTIG ACD TSOP-5
| =1 T * With 305°C/W (without PCB area), allowing DO {Ph-Fres) 3000 { Tepe & Resl
_j= — = s 5l
Ll cu!'rcm 15 LIJ mA - . MCW3IE1SHTIG VET TS0OP=-5
Figure 22. * With 260°C/W {200 mm-=), the charge DC current (Pb—Fres) 3000 { Tape & Reel
allows with a B5*C ambicnt temperature is: 1For information on tege and reel specifications, including part orentalion and lepe sizes, please refer 1o our Tape and Feel Packaging
I = WTF-TaAW(Bpa x Bpsox) Spedificalions Brochure, BROSO11/D.
PCB Recommendations I1=625 mA MOV Predi for Autornative and Other Applications Reguining Unique Site and Cantrol Changs Requirements
The NCP361 integrates a 500 mA rated PMOS FET, and In everv case. we recommend to make thermal
the PCB rules must be respected to properly evacuate the 5l - SELECTION GUIDE

measurement on final application board to make sure of the

heat out of the silicon. The UDFN PADT must be connected final Thermal Resistance. The NCP351 can be available in seversd undenaliage and everoliage tresholds versions. Part number is designated as follows:
o ground plane to increase the heat transfer it necessary
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Figure 23. Thermal Resistance of UDFN 2x2 and TSOP Packages as a Function of PCB Area and Thickness



