NX5P3363/Q100

USB PD and Type-C current-limited power switch
Rev. 1.0 — 31 May 2024 Product data sheet

1 General description

The NX5P3363/Q100 is a precision adjustable current-limited power switch for USB PD application. The

device includes undervoltage lockout, overtemperature protection, and reverse current protection circuits to
automatically isolate the switch terminals when a fault condition occurs. The 29 V tolerance on VBUS pin
ensures the device is able to work on a USB PD port; a current limit input (ILIM) pin defines the overcurrent limit
threshold; an open-drain fault output (FLT) indicates when a fault condition has occurred.

The overcurrent limit threshold can be programmed from 400 mA to 3.3 A, using an external resistor between
the ILIM pin and GND pin. In the overcurrent condition, the device clamps the output current to the value set by
ILIM and keeps the switch on while asserting the FLT flag.

To minimize current surges during normal turn on, the device has built-in soft start by limiting the power switch
turn on slew rate. However, user can disable the soft start and request a fast output by pulling FO pin HIGH.

A fast recovery reverse current protection (RCP) circuit has been added to the switch to prevent reverse
current flowing back to power source at all times. When exiting from reverse current protection state, the power
MOSFET turns on within 50 ps. The fast RCP recovery ensures the voltage on VBUS doesn’t drop too much in
a power source swap application.

NX5P3363/Q100 is offered in a 2.2 x 2.2 mm, 16 bump WLCSP package.

2 Features and benefits

* VIN supply voltage range from 4.0V to 5.5V

 All time reverse current protection with ultra fast RCP recovery
* Adjustable current limit from 400 mA to 3.3 A

» Clamped current output in overcurrent condition

* 29V high voltage tolerance on VBUS pin

* Low ON resistance of the power FETs: 35 mQ (typical) in total
* Surge protection: IEC61000-4-5 exceeds +80 V on VBUS

» Over temperature protection

Qualified in accordance with AEC-Q100 Grade 3 compliance
Safety approvals

— UL 62368-1, 2nd edition, file no. 20170804-E470128

— |[EC 62368-1, 2nd edition, file no. DK-65509-UL

» ESD protection

— IEC61000-4-2 contact discharge exceeds 8 kV on VBUS

— HBM ANSI/ESDA/JEDEC JS-001 Class 2 exceeds 2 kV

— CDM AEC standard Q100-01 (JESD22-C101E) exceeds 500 V
Specified from -40 °C to +85 °C ambient temperature
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3 Applications

USB PD and Type-C current-limited power switch

* Notebook, ultrabook and desktop

* USB PD and Type C port/hubs

* Tablet and smart phone

4 Ordering information

Table 1. Ordering information

Type number Topside Package
marking Name Description Version

NX5P3363UK/Q100 X5PT7 WLCSP16 wafer level chip-scale package; 16 bumps; 2.2 x 2.2 mm x SOT1394-3

0.555 mm (backside coating included)

4.1 Ordering options

Table 2. Ordering options

Type number Orderable part Package Packing method Minimum order | Temperature
number quantity

NX5P3363UK/Q100 |NX5P3363UKZ/Q100 |WLCSP16 REEL 7" Q1/T1 *SPECIAL 3000 Tamp =-40 °C to +85 °C

MARK CHIPS DP

5 Marking

Table 3. Marking

Line Marking Description

A X5PT7 basic type name

B mmmmmmnn wafer lot code (mmmmmm) and wafer number (nn)

C XtDYYWW manufacturing code:

X = foundry location

t = assembly location

D = RoHS code (dark green)
YY = assembly year code
WW = assembly week code
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6 Functional diagram

VCP
RCP
VIN ! [ ‘ L) ‘ VBUS
14 14 |
FET-A FET-B SURGE
PROTECTION
ILIM —H OCP |— | | DYNAMIC GATE
DRIVE CONTROL
EN SW
FO CONTROL
/FLT — oTP
.
GND CAP aaa-027541
Figure 1. Block diagram
7 Pinning information
7.1 Pinning
ball A1
index area
1 2 3 4
AlO O O O
81O O O O
clO O OO
p|O O O O
Transparent top view
aaa-027543
Figure 2. Pin configuration for WLCSP16
1 2 3 4
A VIN VIN ILIM IFLT
B VCP VCP GND EN
C VCP VBUS GND FO
D VBUS VBUS GND CAP
Transparent top view
aaa-023807
Figure 3. Ball mapping for WLCSP16
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7.2 Pin description

Table 4. Pin description

Symbol Pin Description

VIN A1, A2 Input voltage

VCP B1, B2, C1 Central point of two power MOSFETs

VBUS C2,D1, D2 Output voltage

ILIM A3 Current limiter. Connect a resistor to GND to adjust the current limit level

FLT A4 Fault condition indicator (open-drain output)

EN B4 Enable input (active HIGH with internal 1 MQ pull down resister)

GND B3, C3, D3 Ground (0 V)

FO C4 Fast turn on. Pull this pin HIGH to enable fast turn-on feature. 1 MQ pull down resister
integrated.

CAP D4 Connect a capacitor to GND

8 Functional description

Table 5. Function table
H = HIGH voltage level; L = LOW voltage level

EN FO VIN FLT |Main Power Switch

X X <40V VA under voltage lockout, Switch open

L X 40Vtob55V VA disabled; switch open

H L 40Vtob55V VA enabled; switch turns on with slew rate control

H H 40Vtob55V VA enabled; switch turns on without slew rate control;
fast turn on

H X 40Vtob55V L In current limit condition or over temperature
protection

X X 4.0V to 5.5V and VIN <= VBUS VA Reverse protection; switch open

8.1 EN input

When the EN is set LOW, all the FETs are disabled, and the device enters low-power mode disabling all
protection circuits and setting the FLT output high impedance. When EN is set HIGH, all protection circuits are
enabled and then, if no fault condition exists, the main power MOSFETSs turn on.

8.2 Fast recovery RCP

NX5P3363/Q100 uses dynamic gate drive control loop to implement reverse-current protection. During normal
operation, device always tries to regulate the VBUS output voltage to be VIN - 70 mV.

When the load current produces a drop voltage greater than 70 mV, the gate control loop drives the power
MOS to lower its Rpggn to try to achieve the 70 mV. In the heavy load condition, the gate control loop keeps
increasing the gate driving current of the MOSFET until it is fully on and remains fully on if the voltage drop at
that time still exceeds 70 mV.
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In light load condition, when the drop voltage is below 70 mV, the gate control loop reduces the gate driving
current to increase the Rpgon, to try to achieve the 70 mV drop voltage, which leads to the complete shutdown of
the power MOSFET in reverse voltage condition.

If VBUS voltage is higher than VIN when enabling the device, the power MOSFET never turns on. The device
always does a pre-check before switching on the power MOSFETSs.

In the RCP state, EN is HIGH; when the VBUS drops below VIN, the device exits the RCP state and turns on
the power FET again within 50 yS. The fast recovery of the power MOSFET is assisted by the external boost
capacitor at CAP pin. The boost capacitor is charged whenever EN is pulled HIGH.

The input voltage level of FO pin has nothing to do with RCP recovery time.

8.3 VBUS hot plug-in RCP

The RCP circuit, together with dynamic gate drive control circuit, acts like an "ideal diode". This protects the
VIN lifting from reverse current when VBUS has a hot plug-in during the following conditions and limits the VIN
voltage lift < 400 mV. Refer to NX5P3363/Q100 ground pin.

* VBUS < 24V, plug-in when NX5P3363/Q100 is on
e Cyyisin the range of 57 yF to 100 uF
* Cpys is in the range of 10 pF to 22 pF

If the VBUS, C\\, Cgus are not in the range or conditions, there may be more reverse current and the VIN
voltage lift depends on the conditions.

8.4 Fast Turn ON

In order to reduce the power on inrush current, NX5P3363/Q100 deploys slew rate control for normal turn on;
there is approximately 2 ms rising time. However, in the fast role swap application, fast turn on is requested.
The customer achieves this by pulling FO pin HIGH. By doing this, rise time is reduced to the 100 uS level.
There is an internal 1 MQ pull-down resister on this pin. The fast turn on is achieved by turn off short circuit
protection and OCP feature in the fast start stage; typically 220 ys. It is recommended to add a 10 yF capacitor
close to VIN pin to limit the inrush current in fast turn on mode.

The feature only applies to fast role swap, and FO pin should be controlled by USB PD PHY. When a fast
role swap event is detected by USB PD PHY, the FO pin should pull HIGH first, then enable the EN pin of
NX5P3363/Q100 when the FRS is requested. Depending on the voltage on VBUS, there are two scenarios:

1. V(VBUS) > V(VIN): The switch enters RCP mode. Once the voltage on VBUS drops below VIN voltage,
switch immediately turns on within 50 pS.

2. V(VBUS) = V(VIN)
The switch performs a fast turn ON as the FO is HIGH; the turn on time is 150 uS.

When fast role swap is finished and NX5P3363/Q100 is in all the other conditions, FO pin should remain LOW
to limit the inrush current.

8.5 Undervoltage lockout

Independently of the logic level on the EN pin, the undervoltage lockout (UVLO) circuit disables the N-channel
MOSFET and enters low power mode until the input voltage reaches the UVLO turn-on threshold VUVLO.

NX5P3363_Q100 All information provided in this document is subject to legal disclaimers. © 2024 NXP B.V. All rights reserved.
Product data sheet Rev. 1.0 — 31 May 2024 Document feedback
5/23



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK

NXP Semiconductors NX5P3363/Q100

USB PD and Type-C current-limited power switch

8.6 ILIM

The overcurrent protection circuit's (OCP) trigger value Igcp can be set using an external resistor R
connected between ILIM pin and GND pin. When EN is set HIGH and the ILIM pin is grounded, the N-channel
MOSFET is disabled. The locp setting is given in Table 12.

8.7 Main power FET overcurrent protection (OCP)

The device offers overcurrent protection when enabled. The three possible overcurrent conditions that can
occur are:

1. Overcurrent at startup: sy > locp when enabling the N-channel MOSFET.
2. Overcurrent when enabled: Isy > lgcp when the N-channel MOSFET is enabled.
3. Short circuit when enabled: Isy exceeds short circuit conditions

In the overcurrent condition, because the device clamps the output current rather than the switch, the power
dissipation on the device might be increased which could lead to overtemperature protection (see Section 8.9).

8.7.1 Overcurrent at startup

If the device senses a VBUS short to GND or overcurrent while enabling the N-channel MOSFET, OCP is
triggered. It limits the output current to Iocp and after the deglitch time sets the FLT output LOW.

8.7.2 Overcurrent when enabled

If the device senses Iy exceeds Iocp Wwhen enabled, OCP is triggered. It limits the output current to lgcp
and after the deglitch time sets the FLT output LOW. As a consequence, limiting the output current reduces

Vowaus)-

8.7.3 Short circuit when enabled

If the current through switch exceeds 7.5 A (typical), the short circuit protection is triggered. That disables the
N-channel MOSFET immediately. It then enables the N-channel MOSFET again; output current is limited to
locp and after the deglitch time the FLT output is set LOW. Thermal protection is triggered due to the big power
consumption on the device.

In the customer specific application case, the short circuit protection ensures the VIN voltage stays above 4.5V
at the following short circuit testing.

e C)y =57 pF, VBUS short to GND directly by a metal tweezer; this means the short resistor to ground is
typically 40 mQ
* VIN connected to customer specified DC-DC

8.8 FLT output

The FLT output is an open-drain output that requires an external pull-up resistor. The FLT output is set LOW

to indicate an OCP or OTP condition has occurred. The FLT output returns to the high impedance state
automatically once the fault condition is removed. An internal 8 ms deglitch circuit for the overcurrent protection
is used when entering fault conditions. Overtemperature condition doesn’t have deglitch time, and the FLT
signal is asserted immediately. The RCP circuit won't trigger FLT signal.

8.9 Overtemperature protection

If the device temperature exceeds 140 °C when EN is set HIGH, the overtemperature protection (OTP) circuit
disables the Power MOSFET and indicates a fault condition by setting the FLT pin LOW. Any transition on the
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EN pin has no effect. Once the device temperature decreases to below 115 °C the device returns to the defined
state.

In the overcurrent limiting condition, the increased power dissipation on the device results in OTP, especially in
the output-short-to-GND error.

9 Application diagram

external Schottky
diode (optional)

~NE
Al
\VCP USB connector
5V SOURCE .L VIN
VDD  CINT
T VBUS VBUS
Cpus ==
47KQ 1 OBSE
< [FLT
EN ILIM
usB Fo
CONTROLLER/ CAP__GND
PROCESSOR l [] RILIM
_|_ Cb
‘ GND

aaa-027544

A 0.1 yF ceramic capacitor (Cyt) is required for local decoupling. Higher capacitor values Cyt further reduce the voltage
drop at the input. When driving inductive loads, a larger capacitance Cyt prevents voltage spikes from exceeding absolute
maximum voltage of VIN. The CBUS capacitor should be placed as closer as possible to VBUS pin.

The recommended Cb is 1 nF with at least 16 V voltage tolerance.

The external Schottky diode is optional; NX5P3363/Q100 works well without it. To improve the lowest VBUS voltage during
fast role swap, it is recommended to add a lower forward voltage diode, for example VF = 0.3 V.

Figure 4. Application diagram

10 Limiting values

Table 6. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Max Unit

V| input voltage VBUS o5 +29 Y
VIN; VCP; ILIM; EN; FO .05 +6 v
CAP (.05 +12 v

peak voltage tolerance |VBUS; 20 ps pulse width, 1 s interval o5 +34 \Y%

Vo output voltage FLT o5 +6 \Y,

lik input clamping current | input EN: Vign) <-0.5V -50 - mA

li(source) input source current input ILIM - 1 mA

Isk switch clamping current |input VIN: VN < -0.5 V -50 - mA
output VOUT: Vopus) <-0.5V -50 - mA
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Table 6. Limiting values...continued
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Max Unit

lsw Main Power switch Vew > 0.5V fe1). 3.6 A
continuous current

Ti(max) maximum junction -40 +125 °C
temperature

Tstg storage temperature -65 +150 °C

Piot total power dissipation B3I 1.7 w

[11  The minimum input voltage rating may be exceeded if the input current rating is observed.

[2] Internally limited.

[3] The (absolute) maximum power dissipation depends on the junction temperature T;. Higher power dissipation is allowed in conjunction
with lower ambient temperatures. The conditions to determine the specified values are T mp = 25 °C and the use of a two layer PCB.

11 Recommended operating conditions

Table 7. Recommended operating conditions

Symbol |Parameter Conditions Min Max Unit
A input voltage VIN 4.0 5.5 \Y,
EN; FO 0 55 \Y
VBUS (OFF state) 0 23 \Y
Vo Output voltage VBUS; FLT 0 5 \Y
Isw switch current Tamb = -40 °C to +85 °C 0 3 A
losink) | output sink current FLT 0 10 mA
RiLm current limit resistance ILIM pin to GND 14.3 140 kQ
Chgus VBUS output capacitance VBUS to GND 10 100 uF
Tamb ambient temperature -40 +85 °C

12 Thermal characteristics

Table 8. Thermal characteristics
Symbol Parameter Conditions Typ Unit

Rin(-a) thermal resistance from junction to ambient 584 K/W

[11  Ring-a) is dependent upon board layout. To minimize Ri.q), €nsure all pins have a solid connection to larger copper layer areas. In multi-layer PCBs, the
second layer should be used to create a large heat spreader area below the device. Avoid using solder-stop varnish under the device.

13 Static characteristics

Table 9. Static characteristics

At recommended operating conditions; Vi) = Vien), Rraucr = 10 kQ unless otherwise specified; Voltages are referenced to GND (ground
=0 V). See Figure 9

Symbol Parameter Conditions Min Typm Max Unit

Viy HIGH-level input EN; FO; Viyiny = 4.0 Vt0 5.5 V; 1.2 - - Y%
voltage
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Table 9. Static characteristics...continued

At recommended operating conditions; Vi) = Vien), Rraucr = 10 kQ unless otherwise specified; Voltages are referenced to GND (ground
=0 V). See Figure 9

Symbol Parameter Conditions Min Typm Max Unit
Vi LOW-level input EN; FO; Viviny=4.0V 10 5.5 V; - - 0.4 \Y
voltage
I input leakage EN; FO; Viviny=5.0V; - - 7 pA
current
lviny supply current VBUS open; Vyyin) = 5.0 V
EN = GND (low power mode); - 3 55 uA
EN = Vyviny; Riuim = 33 kQ - 1.3 1.7 mA
EN = Vviny: Rium = 16 kQ - 1.35 17 mA
Is(oFF) VBUS OFF-State | Vjviny = 5.0 V; Vivaus) = 0 V; EN = LOW @5 0.1 - HA
leakage current
VIN OFF-state Viwaus) = 5.0 V; Viiny = 0 V; EN = LOW @ 0.1 - A
leakage current Viveus) = 20 V; Vi = 0 V; EN = LOW 21 o .01 - pA
Ision) FET-B leakage Viviny =5 V; Viveus) = 20 V; EN =5V @B o 0.1 - HA
current in RCP
de Pull-down EN; FO; V|(\/|N) =5V - 1 - MQ
resistance
VuvLo under voltage VIN pin - 3.6 3.8 \%
lockout voltage
VhysuvLo) | under voltage - 100 - mV
lockout hysteresis
voltage
VoL LOW-level output FLT; lop=4 mA - - 0.3 \Y
voltage
CI(EN) EN pin - 3 - pF
C|(|:0) FO pln - 4 - pF

[1]  Typical values are measured at T; = 25 °C.

[2] Currents are defined with respect to conventional current flow into the respective terminal. Negative value means the current flows out of the respective
terminal of the chip.

[3] Guaranteed by design
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13.1 Graphs
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Figure 5. OFF state supply current versus temperature
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Figure 6. ON state supply current versus temperature
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Figure 7. VBUS off state leakage versus temperature
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Figure 8. VIN off state leakage versus temperature
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VCP
VIN VIN VBUS VOouT
10 pF 10 pF
47kQ I H I "
FAULT signal [FLT
Enable signal — EN LM
Fast turn on signal ____FO,

GND RILIM

J_CAP
1nF
|

aaa-023991

Figure 9. Typical characteristics reference schematic

13.2 Thermal shutdown

Table 10. Thermal shutdown

Viving = Vien), Reauct = 10 kQ unless otherwise specified; Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Typ Max Unit

Tin(ots) over temperature shutdown threshold |V yny=4.0Vt0 3.5V |- 140 - °C
temperature

Tith(otp)hys hysteresis of over temperature Viviny=4.0Vto 5.5V |- 25 - °C
protection threshold temperature

13.3 ON resistance

Table 11. ON resistance

Viviny = Vien), Reauct = 10 kQ unless otherwise specified; Voltages are referenced to GND (ground = 0 V). See Figure 9

Symbol |Parameter Conditions Min Typ Max Unit
Ron ON resistance |Rrgta + RreTa; Viving =4.010 5.5 V; see
Figure 10
Tamp =25°C - 35 42 mQ
Tamp = -40 °C to +85 °C - - 49 mQ
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Figure 10. Typical ON resistance versus temperature

temperature (°C)

13.5 Current limit

Table 12. Current limit
Viving = Vien), Reauct = 10 kQ unless otherwise specified; Voltages are referenced to GND (ground = 0 V). See Figure 9

Symbol Parameter Conditions Min Typm Max Unit
locp overcurrent Viviny =4.0t0 5.5 V; Tamp = -40 °C to +85 °C;
protection current see Figure 11,

RiLm = 140 kQ 330 400 465 mA
RiLm = 97.6kQ 480 550 625 mA
Rium =51 kQ 915 1000 1107 mA
Rium =30 kQ 1505 1640 1780 mA
Rium = 22.1 kQ 2024 2200 2398 mA
Rium = 18.2kQ 2450 2640 2820 mA
Rium = 14.3 kQ 3100 3300 3531 mA
ILIM shorted to VIN 168 210 273 mA

[11 1% tolerance resistor is recommend for Ry
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13.6 Current limit graphs

aaa-027550
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Figure 11. Typical overcurrent protection current versus external resistor value Ry u

14 Dynamic characteristics

Table 13. Dynamic characteristics

At recommended operating conditions; Vin) = Vien), Reaurt = 10 kQ unless otherwise specified; voltages are referenced to
GND (ground =0 V).

Symbol |Parameter Conditions Min Typm Max Unit
trLH LOW to HIGH output VBUS; VI(VIN) =50V;CL=10 yF; R_ =
transition time 100 Q; see Figure 12 and Figure 13
VI(FO) =GND - 1.5 - ms
VI(FO) =50V - 50 100 us
tTHL HIGH to LOW output VOUT; C_ =10 pF; R. =100 Q; see
transition time Figure 12 and Figure 13
VI(VIN) =50V - 2.2 - ms
ten enable time EN to VOUT; C_ =10 uF; R_ =100 Q;
seeFigure 14 and Figure 15
VI(VIN) =50V; VI(FO) = GND - 0.75 - ms
VI(VIN) =50V; V|(|:o) =50V - 60 - us
tgis disable time EN to VOUT; VI(VIN) =5.0V; C_L=10 pF; - 90 - us
R = 100Q; see Figure 16 and Figure 17
ton(RcP) RCP recovery time Viviny = 9.0 V; EN = HIGH; From VBUS - 15 50 us
drops below VIN to FET-B ON; C_ = 10 uF
tasrep) | RCP turn off time FET-B RCP turn OFF time . 0.3 - us
taeg! deglitch time FLT in OCP; Vyiny = 5 V; see Figure 20 to - 8 - ms
Figure 21
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Table 13. Dynamic characteristics...continued

At recommended operating conditions; Viny = Vien), Reaurt = 10 kQ unless otherwise specified; voltages are referenced to
GND (ground =0 V).

Symbol |Parameter Conditions Min Typm Max Unit
tshort(OCP) OCP short circuit V|(\/|N) =5.0 V; Cgys=10 uF; Measure - 5 - us
protection response current at VBUS side
time

[11  Typical values are measured at T; = 25 °C.
[2] Guaranteed by design

14.1 Waveform and test circuits

\
EN input Vm
GND
<— ten — ~—tdis —>
VoH v
VBUS output
GND ————— A
4*hur7 A*WHfi
aaa-023811
Measurement points are given in Table 14.
Logic level: Voy is the typical output voltage that occurs with the output load.
Figure 12. Switching times and rise and fall times
Table 14. Measurement points
Supply voltage EN Input Output
Vivin) Vi Vx Vy
50V 0.5 x Vieny 0.9 x Vo 0.1 x Vpoy
EN[
VOUT OE/ VIN
S
7 I:Cj'-:l RL % CL —T_ VEexT
|
77 aaa-011077
Test data is given in Table 15.
Definitions test circuit:
R_ = Load resistance.
C. = Load capacitance including jig and probe capacitance.
Vext = External voltage for measuring switching times.
Figure 13. Test circuit for measuring switching times
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Table 15. Test data

Supply voltage EN Input Load
Vext ViEN) CL RL
50V 0to Viiny 10 uF 100 Q
6 aaa-027551 12 6 aaa-027552 12
VIN, VENl VBUS Ivin VIN, VEN,‘ VBUS Ivin
(\%) (A) V) (A)

5 V> IR 5 VN 1
VIN IVIN

4 l / VEN 0.8 4 —VEN 0.8

3 0.6 3 P‘ 0.6

/ 0.2

e J/

0 0 0 0
-1 0 1 2 3 4 5 6 -1 0 1 2 3 4 5 6
time (ms) time (ms)
Vl(VIN) =5V, RL =5 Q; C|_ =10 |JF, RlLIM =33 kQ (15 A) VI(VIN) =5V, R|_ =5 Q; C|_ =100 |JF, RILlM =33 kQ (15 A)
Figure 14. Typical 10 pF enable time versus inrush Figure 15. Typical 100 pF enable time versus inrush
current current
6 aaa-027553 12 6 aaa-027628 12
VIN, VENl VBUS Ivin VIN, VEN,‘ VBUS Ivin
v IVIN A \Y \ A
W) s 1 (A) V) 5 N | 1 (A)
VIN
4 0.7 4 \WVEN 0.7
3 0.5 3 0.5
N e
2 I 0.3 2 0.3
VEN IVIN
1 0 1 0
0 ‘ -0.2 0 J“ 4 -0.2
-1 -0.5 0 0.5 1 1.5 2 0 1 2 3 4 5 6
time (ms) time (ms)
Vl(VlN) =5V, RL =50; C|_ =10 UF, RlLIM =33 kQ (15 A) Vl(VIN) =5V, R|_ =5Q; C|_ =100 |JF, RILlM =33 kQ (15 A)
Figure 16. Typical 10 pF disable time Figure 17. Typical 100 pF disable time
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-2 0 2 4 6 8 14

10 12
time (ms)
Viving =5 Vi Rum = 33 kQ (1.5 A)

Figure 20. Device enabled into current limit mode

8 ‘ aaa-027629 12 8 ‘ aaa-027630 16
VIN, VEN| VBUS Ivin VIN, VEN| VBUS /\ Ivin
V) (A) V) (A)
7 e 0.9
6 [— / 1.2
A T ——
S VI o, 0.7 b VN IN_ T
2l S
4 VEN 0.4 4 0.7
\ !
3 0.1 VEN
7 g VIR PP [ |
2 0.3
\ / |
1 ——IVIN 0.1 IVIN
b
v I
0 0.4 0 0.2
50 20 10 40 70 100 130 160 50 20 10 40 70 100 130 160
time (us) time (us)
Viving =5 Vi Riym = 33 kQ Viving =5 Vi Riym = 33 kQ
Figure 18. Reverse-current protection response Figure 19. Reverse-current protection recovery
6 ‘ : aaa-027631 18 6 ‘ aaa-027632 18
VIN, VEN| VBUS Ivin VIN, VEN| VBUS Ivin
V) | (A) V) (A)
5 ---vni L 15 5 VINg% 15
4 —EN 1.2 4 VEN// 1.2
3 ,’ / 0.9 3 f 0.9
2 [ 0.6 2 0.6
VIN IVIN
1 / 0.3 1 / 0.3
0 0 0 = : ‘ 0

-10 -5 0 5 10 15 20 25
time (ms)

Viving =5 V; Rium =33 kQ (1.5 A)
Figure 21. Device start up in VBUS short to GND
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15 Package outline

D
8]
ball A1 'i\ A; ‘ é
index area 3
e fta U U
detail X
B
b—| | |~ Zv@M|C|A|B
Pwi|C
1/2
|§|_> |t
; N e Ve
™~ ™
o O OO0 G 5 D
’N
¢l O O|O O——if* ™ D
. 2
{d [Eesst D
RIS 2
A O O D
ball A1 123 a4 —
index area
0 3 mm
L 1 1 |
scale
DIMENSIONS (mm are the original dimensions)
UNIT A A1 A2 b D E e (] €y \' w y
MAX_.|0.595| 0.26 | 0.350| 0.35| 2.23 | 2.23
mm [NOM.| 0.555| 0.23|0.325| 0.32| 220 | 220 | 05| 1.5 | 1.5 | 0.05(0.015( 0.03
MIN. [ 0.515 0.20 0.300| 0.29 | 2.17 | 2.17
NOTE: Backside coating 25 um
Figure 22. Package outline SOT1394-3 (WLCSP16)
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16 Abbreviations

USB PD and Type-C current-limited power switch

Table 16. Abbreviations

Acronym Description

ESD ElectroStatic Discharge
CDM Charged Device Model
HBM Human Body Model
usB Universal Serial Bus

17 Revision history

Table 17. Revision history

Document ID

Release date

Description

NX5P3363_Q100 v.1.0

31 May 2024

« Initial version
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Data sheet status

[1112]

Document status Product status Definition

Objective [short] data sheet Development This document contains data from the objective specification for product
development.

Preliminary [short] data sheet Qualification This document contains data from the preliminary specification.

Product [short] data sheet Production This document contains the product specification.

[1]1  Please consult the most recently issued document before initiating or completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple
devices. The latest product status information is available on the Internet at URL https://www.nxp.com.

Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is
intended for quick reference only and should not be relied upon to contain
detailed and full information. For detailed and full information see the
relevant full data sheet, which is available on request via the local NXP
Semiconductors sales office. In case of any inconsistency or conflict with the
short data sheet, the full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product

is deemed to offer functions and qualities beyond those described in the
Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

NX5P3363_Q100

All information provided in this document is subject to legal disclaimers.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or

the grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.
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Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.
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Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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