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USB Type-C Port CC/SBU Short-to-V, , Overvoltage Protection
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Description

The LS05006VPQ33 is a protection device that helps prevent
damage to electronic products with USB Type-C ports. It protects
against short circuits, overvoltage up to 24 V, and electrostatic
discharge (ESD). Many USB Type-C products don’t meet the
Type-C specification, and some adapters that only provide 20 V to
Vgys €an cause short circuits due to pin issues, twisting, or
moisture. Without protection, low voltage silicon circuits in Type-C
controllers can be damaged. With LS05006VPQ33, downstream
low voltage circuits are safeguarded against overvoltage and
IEC61000-4-2 ESD strike.

The LS05006VPQ33 has a CC pin pull-down resistor that helps
power up and charge mobile devices with dead batteries. Once
the system power is up, the device automatically cuts out the CC
pin pull-down resistor, allowing the Type-C controller’'s CC pin pull-
down resistor to take over without causing confusion for the
power source.

Pinout Designation
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Features and Benefits

m Automatically process signals m Include integrated CC1/CC2

. Pin L.
Pin # Name Description
SBUII ] Type-C connector side of SBUT OVP FET.
Connect to SBU pin of USB Type-C connector
SBU2I 2 Type-C connector side of SBU2 OVPFET.
Connect to SBU pin of USB Type-C connector.
3,6,7
NC 13,16,17,  Nothing connected.
19, 20
ccil 4 Type-C connector side of CC1 OVP FET.
Connect to CC pin of USB Type-C connector.
ccal 5 Type-C connector side of CC2 OVP FET.
Connect to CC pin of USB Type-C connector.
GND 8,E1PS, Ground connection and thermal pad.
Open drain fault indictor pin. Pulled down
JFLT 9 with internal FET when OVP OTP and
fault are detected.
Power supply to the device and external
VPWR 10 PD controllers. Bypass VPWR to GND with
a 1uF ceramic capacitor.
cC20 " System side of CC2 OVP FET. Connect to
either CC pin of Type-C/PD controller.
cclo 19 System side of CC1 OVP FET. Connect to
either CC pin of Type-C/PD controller.
SBU20 14 System side of SBU2 OVP FET. Connect to
either SBU pin of Type-C/PD controller.
SBUTO 15 System side of SBU1 OVP FET. Connect to
either SBU pin of Type-C/PD controller.
Applications
m USB Type-C Devices = Point of Sales
= Notebook m Smart Phone
m Desktop m Tablet
= Monitor m Docking Stations
m Industry PC

and work transparently
without interference or
burden on Type-C controller
operation.

Overvoltage protection for
4-channels (CCxI, SBUxI) with
24V tolerant switch and IEC
61000-4-2 ESD protection.

Up to 600 mA high current
capability for CC1/CC2
overvoltage protection FETs

to pass Vg, power.

pull-down resistors to handle
mobile devices dead battery
conditions.

m Designed in a compact

package QFN3x3_20L
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Absolute Maximum Rating (Reference to GND)

Symbol Value Units
VPWR,/FLT -0.3t0 +6 V
CC10,LC20,SBU10,SBU20 -0.3t0 +6 Vv
CC11,CC21,SBU1I,SBU2I -0.3to0 +28 V
Lead Temperature (Soldering 10 s) 260 °C
Junction Temperature Range -40 to +150 °C
Storage Temperature Range -65 to +150 °C
ESD, Human Body Model (HBM) +2000 V

|IEC61000-4-2 Contact Discharge
(CC1, CC2,SBU1, SBU2)

* Notes: Stress exceeding those listed “Absolute Maximum Ratings” may damage the device.

+8000 \

Functional Block Diagram
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Thermal Information

Symbol Value Units
Maximum Power Dissipation (T, = 25 °C)) 1.3 W
Thermal Resistance (8,,) 96 °C/W
Thermal Resistance (8,.) 44 °C/W

Note1: Measured on JESD51-7, 4-Layer PCB.

Note 2: The maximum allowable power dissipation is a function of the maximum junction temperature T, .,
the junction to ambient thermal resistance 8, and the ambient temperature T,. The maximum allowable
continuous power dissipation at any ambient temperature is calculated by P . = (T ,.-T,)/8,,. Exceeding
the maximum allowable power dissipation will cause excessive die temperaﬁjre, and the regulator will go into
thermal shutdown. Internal thermal shutdown circuitry protects the device from permanent damage.

Recommend Operating Conditions

Symbol Value Units
CC1l, CC2l, CC10, CC20 0to+5.5 V
SBU1I, SBU2I, SBU10O, SBU20 0to +4.3 \
Junction Temperature Range, T, -40 to +125 °C

* Notes: The device is not guaranteed to function outside of the recommended operating conditions.

Typical Applications
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Electrical Characteristics (T, = +25 °C, unless otherwise specified. Typical values are at VPWR =3.3 V.)

Symbol

Parameter

CC Pin OVP MOSFET

R

ON

R

ON(FLAT)

©

ON_CC

TH_DB

QovpCC

V,

OVPCC_HYS

BW,

ON

\Y

ST_VBUS_CC

\Y

ST_VBUS_CC_
CLAMP

On resistance flatness
Equivalent on capacitance

Dead battery pull-down resistance
(only present when device is
unpowered). Effective resistance of
R, and FET in series

Threshold voltage of the pulldown FET
in series with R, during dead battery

OVP threshold on CCxl pins
Hysteresis on CCxI OVP

On bandwidth single ended (-3 dB)

Short-to-V, ¢ tolerance on the
CCxl pins

Short-to-V, ; system-side
clamping voltage on the CCxO
pins

SBU Pin OVP MOSFET

R

ON

R

ON(FLAT)

ON_SBU

V,

OVPSBU

\Y

OVPSBU_HYS

BW,

ON

TALK

V,

ST_VBUS_SBU

V

CLAMP

ST_VBUS_SBU_

On resistance flatness

Equivalent on capacitance
OVP threshold on SBUxI pins

Hysteresis on SBUxI OVP

On bandwidth single ended (-3 dB)

Crosstalk

Short-to-V, ¢ tolerance on the
SBUxI pins

Short-to-V, 4 system-side
clamping voltage on the SBUxO
pins

P Littelfuse

Test Conditions

CCxO =5V, T, <105°C
Sweep CCxO voltage from 0V to 1.2V

Capacitance from CCxl or CCxO to GND when
device is powered.

Veea /Veeo =0V to 1.2V, f =400 kHz
V_CCxl=26V
|_CCxl = 80 pA

Sweep CCxl pin from 5.5V to 6.5V until CC FETs
turn off.

Sweep CCxl pin from 6.5V to 5.5V until
CC FETs turn on.

-3 dB bandwidth from CCxI| to CCxO. Single ended
measurement, 50Q system. Vem = 0.1V to 1.2V

Hot plug CCxI pins with a 1 meter USB Type-C
Cable. Place a 30 Q resistor on CCxO pins.

Hot-Plug CCxI with a 1 meter USB Type-C Cable.
Hot-Plug voltage CCxI = 24 V. VPWR = 3.3 V. Place a
30 Q resistor on CCxO pins.

SBUxO =3.6V,T,<85°C

Sweep SBUxO voltage from 0V to 3.6V,
40°C<T <+85°C

Capacitance from SBUxI or SBUxO to GND when
device is powered.
VesudVeguo = 0.3V 10 3.6 V.

Sweep SBUxI pin from 4V to 5V until SBU FETs turn
off.

Sweep SBUxI pin from 5V to 4 V until
SBU FETs turn on.

-3 dB bandwidth from SBUxI to SBUxO. Single
ended measurement, 50 Q system.Vcem = 0.1V to
3.6V

Measure crosstalk at f = 1 MHz from SBU10 to
SBU2I or SBU20 to SBU1l.Vem1 = 3.6V, Vem2 =
0.3 V. Be sure to terminate open sides to 50 Q.

Hot plug SBUXI pins with a 1 meter USB Type-C

Cable. Place a 0.1 uF capacitor in series with a 40 Q

resistor to ground on SBUxO pins.

Hot Plug SBUxI pins with a 1 meter USB
Type-C Cable. Hot-Plug voltage SBUxI = 24 V.
VPWR = 3.3 V. Place a 0.15 pF capacitor in series
with a 40 Q resistor to ground on SBUxO pins.

Min Typ Max  Unit
250 mQ
5 mQ
50 pF
4.1 5.1 6.1 kQ
0.76 V
6.06 Vv
85 mV
100 MHz
24 V
8 \
4 Q
0.7 Q
1 pF
4.5 V
50 mV
1000 MHz
-80 dB
24 V
8 Vv
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USB Type-C Port CC/SBU Short-to-V, , Overvoltage Protection

Symbol Parameter Test Conditions Min Typ Max Unit
Power Supply and Leakage Current

b VPWR quiescent current VPWR =3.3V. 120 pA
VPWR =3.3V,V_, =36V, CCxO
loc Leak Leakage current for CC pins when | pins are floating, measure leakage into CCxI 45 UA
device is powered. pins. Result must be same if CCxO side is '
biased and CCxl is left floating.
VPWR =3.3V, Vg, =3.6V, SBUXO
e e Leakage current for SBU pins  pins are floating, measure leakage into SBUxI 01 VA
when device is powered. pins. Result must be same if SBUxO side is '

biased and SBUxl is left floating.
| cex_Leak_ovp Leakage current for CC pins when VPWR = 3.3V, V.. =24V, CCxO pins are set

device is in OVP to 0V, measure leakage into CCxl pins. 80 WA
. VPWR =0V or33V,V., =24V, CCxO pins
lecioenow | Leakage Zzz/riigti;oi;%jvgms when are set to 0V, measure leakage out of CCxO 0.1 pA
pins.
. VPWR =0V or3.3V,V, =24V, SBUxO
seun Leax ove Lea\‘j\?ﬁ;(zggﬁg {ngggppms pins are set to 0V, measure leakage into 400 pA
SBUXI pins.
| Leakage current for SBU pins VPWR = U eI R Ve = 240 SB.UXO
SO when device is in OVP pins are set to 0V, measure leakage into 0.1 pA
SBUXO pins.
VPWR Input supply range External Supply Voltage 2.7 5.5 V
Vovos VPWR under voltage lockout VPWR Rising 2.40 Vv
Voo s VPWR UVLO hysteresis VPWR Falling 02 v
/FLT Pin
Vo CC pins or SBU pins are in OVP.
Low level output voltage I =3 mA, measure the /FLT pin voltage. 04 v
tove rirassermon1ime from OVP asserted to /FLT 36 s
pin assertion H
Love rur_ Time from CC FETs turn on after 4 ms
DEASSERTION an OVP to /FLT de-assertion
Over Temperature Protection
Teon Thermal shutdown Rise temperature when /FLT is asserted. 150
Tem s Thermal shutdown hysteresis Fall temperature when /FLT is deasserted. 30

u ® © 2023 Littelfuse, Inc.
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Symbol Parameter Test Conditions Min Typ Max Unit
Timing
" Time from VPWR rise above Sweep VPWR from 2V to 3V, measure
CXLIEs UVLO until CC and SBU OVP FETs time from UVLO to OVP FETs begin to 1.3 ms
are on turn on.

Time from crossing rising VPWR
t UVLO until CC and SBU OVP Sweep VPWR from 2V to 3V, measure

ON_FET_DB time from UVLO to CCx| pins dead 4 ms
FETs are on and the dead battery battery resistors are disconnected.

resistors are turned off

d Minimum slew rate allowed to VPWR power off.
ARG guarantee CC and SBU FETs turn  Power off slew rate is 5V -> 0V in 10 -0.5 V/us
off during a power off ys.
¢ OVP response time on the CC

OVP_RESPONSE_CC pins. Time from OVP asserted VPWR =3.3V 70 ns
until OVP FETs turn off.

OVP response time on the SBU

Love_response_say pins. Time from OVP asserted AT SCaeh el ns
until OVP FETs turn off.
The minimum time duration until
tovp. Recovery oo 1_FeT the CC FETs turn back on after 093 ms

OVP event. OVP must be removed
for CC FETs to turn back on

The minimum time duration until
the CC FETs turn back on and the
U EECEA RS dead battery resistors turn off. 3.6 ms
OVP must be removed for CC
FETs to turn back on

t

The minimum time duration until
toup RecoVERY SBU.1 the SBU FETs turn back on. OVP 0.62 ms
must be removed for SBU FETs to '

turn back on

Time from OVP removal until CC
O REC L ERACER A E]] FETs turn back on, if device has 0.61 ms
been in OVP > 0.6 ms

t

Time from OVP removal until
tovp_ RecovERY_CC_2.DB CCFETs turn back on an_d degd 33 s
battery resistors turn off, if device

has been in OVP > 0.6 ms

OVP recovery time on the SBU
pins. Time from OVP removal until
SBU FETs turn back on, if device
has been in OVP > 0.6 ms

tOVF—LF%ECO\/ER‘(,SB u_2

0.3 ms
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Detailed Description
The LS05006VPQ33 is a protection solution for USB Type-C ports. It prevents short circuits and electrostatic discharge (ESD) from

damaging devices connected to the port. CC and SBU pins are near the V,  pins in a Type-C connector, which can create a risk of short
circuits. To protect devices, these pins need to be 24 V tolerant, even if their operating voltage is lower. LS05006VPQ33 provides 24 V
short-to-V,  overvoltage protection for the CC1, CC2, SBU1, and SBU2 pins of the Type-C port. It also offers IEC 61000-4-2 ESD
protection for the CC1l, CC2I, SBU1I, and SBU2I pins.

In a dead battery condition, the system has no power, and VPWR is unavailable. If LS05006VPQ33 is unpowered, the integrated CC pin
pull-down resistor will activate, and the pull-up resistor will connect from a power adapter, allowing V¢ voltage. When power is restored,
LS05006VPQ33 conducts CC and SBU FETs to establish a handshake with the PD power source, then releases the dead battery resistor
in several milliseconds to ensure the CC line pull-down resistor is 5.1 kQ. Otherwise, the power adapter may interpret this behavior as a
port disconnect and remove V, ¢ voltage.

Application Information

L. S05006VPQ33 offers two types of over-voltage protection circuits - passive clamping and active protection. In case of a short circuit
between CCxI/SBUxI pins and Vgys, the passive clamping circuit will limit the voltage on CCxO/SBUxO pins, and then within 70
nanoseconds, the active protection circuit will turn off the switch to protect downstream low voltage devices. These circuits provide
sufficient protection for downstream devices in most cases.

However, in some cases, a short circuit might occur at the Type-C connector with very low impedance, causing an ultra-fast overvoltage
event on CCxI/SBUXxI pin that can spike up to 10 V for a very short time. If downstream devices are sensitive to this kind of over-stress, it
is recommended to add a second level protection device like a transient voltage suppressor (TVS) with an appropriate trigger voltage on
CCx0O/SBUxO pins to limit the voltage stress on those pins even with ultra-fast input overvoltage events.

CC Line Capacitance
When USB PD is being used, the total amount of capacitance should be between 200 pF and 600 pF.

If you connect CC10 to C.., and CC20 to C_.,, the total capacitance on the CC line is the sum of LS05006VPQ33 CC pin capacitance,the
PD controller CC pin capacitance, and C_.,/C.., capacitance. The LS05006VPQ33 CC pin capacitance is between 43 pF and 65 pF. You
should choose the capacitance of C.../C..., based on your PD controller. But the total capacitance, including the CC pin capacitance and

Optional 2" level protection
for ultra fastinput rising

the C..,/C., capacitance, should always be between 200 pF and 600 pF.
usB
—————————————— | Type-C
: _ | Receptacle
| — |
| | 7\
| Cee Cer : LS05006VPQ33
| =
S o
T—e »[ ]CC10 cc1l CC1
USB Type-C ~ »[1CC20 ceal )
Controller
o bl »[ ]SBU10 SBU1I SBU1
¥ »[ ] SBU20 SBU2I SBU2
1
|
|
|
|
|
|
|
|
|
|
|
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LS05006VPQ33

The CC channel can be used as either a signal channel or a V,, power channel for the active cable. However, if you use the CC channel
as a V., power path, there will be a high capacitance on the CCxO pin. This can cause a high transient current during a Vgys to CC short
with a long cable, especially when using a high voltage Vg like 28 V. When the internal passing switching is turned off, this high current
and long cable will generate a high voltage spike on the CCxI pin with high energy. This spike could cause internal damage to
LS05006VPQ33. To prevent damage to the internal circuit, it's recommended to add a second level protection device like a transient
voltage suppressor (TVS) with an appropriate trigger voltage on the CCxI pin in such case of high Vg5 voltage and long cable.

USB

Type-C

Receptacle
LS05006VPQ33 7\

VBUS VBUS

USB Type-C »JCC10 ccil ol
Contrﬁli_r »{1CC20 cc2l cC2
»1SBU10 SBU1I SBU1

»[ 1SBU20 SBU2I SBUZ

Optional 2" level protection
for high V. voltage short to
CC pin with CONN Cap

\_/

Four Channels of Short-to-V,  Overvoltage Protection (CC1l, CC21,SBU1I,SBU2I): 24V Tolerant

USB Type-C PD requires a 20 V operation voltage for the Vg5 pin, which can swing up to 21 V or 21.5 V during voltage changes.
LS05006VPQ33 has four channels of 24 V overvoltage protection for the CC1l, CC2I, SBU1I, and SBU2I pins of the Type-C port. This
protection allows for a margin above 21.5 V.

During hot-plugging, a short-to-Vg 5 event may occur, causing ringing up to twice the settling voltage due to the cable RLC. If the
capacitance on the line derates, more than 2x ringing will be seen on the USB Type-C pins during a short-to-Vg 5 event. To clamp the
ringing to approximately 30 V, LS05006VPQ33 has IEC ESD integrated. Additionally, the device integrates 30 V DC tolerant overvoltage
protection FETs to handle the ringing during a short-to-Vy s event. Both of these features ensure that LS05006VPQ33 can handle the
hotplug ring during a 24 V short-to-Vg s event.

If a short event occurs on the CCxI or SBUxI pin, the overvoltage FETs will quickly turn off to prevent the CCxO and SBUxO pins from
seeing high voltage. This effectively protects the PD controller.

Four Channels of IEC 6000-4-2 ESD Protection (CC1l, CC2I,SBU1I,SBU2I)

The Vgus, CC1, CC2, SBU1, and SBU2 from USB Type-C Port are exposed to end-users. System ESD protection is required for devices
connected to them due to potential ESD events that could occur when a DC voltage is already applied to these pins. To protect them, a 24
V DC tolerant ESD protection is needed. An LS05006VPQ33 can provide just that, as it integrates four channels of IEC 61000-4-2 ESD
protection for CC1l, CC2I, SBU1I, SBU2I pins in a single chip with robust protection even with a 24 V DC voltage applied on those pins.

CC1, CC2 Overvoltage Protection FETs 600 mA Capable for Passing V, Power

The CC pins on the USB Type-C Port can provide power to active cables called V. V.ony VOItage ranges from 3 V to 5.5 V and must be

able to provide 1 W power, meaning the current ability range is from 200 mA to 333 mA. LS05006VPQ33 includes low Ron overvoltage
FETs for CC pins to provide the correct voltage to active cables and can handle large enough current to provide 1 W power.

If in USB PD alternate mode, more power levels are allowed on the V line. LS05006VPQ33 is designed to support up to 600 mA of DC
current in addition to the standard 1W required by the USB Type-C specification.

CONN
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CC Dead Battery Function for Handling the Dead Battery Case

When the USB Type-C Port is the only power supply for a battery-powered device, the device must be able to charge from the USB
Type-C Port, even when the battery is dead. RD pull-down resistors are needed to provide an effective Vg s voltage. These RD pull-down
resistors are typically included in a USB Type-C CC/PD controller.

When there is no power provided, LS05006VPQ33 will turn off CC and SBU overvoltage protection FETs to protect the PD controller in
the dead battery condition. LS05006VPQ33 integrates high voltage pull-down resistors on CC pins to allow reliable communication
between USB PD power source and the device. Once a correct handshake is established, the battery charging can start once the USB PD
controller could establish digital communication to the USB PD power source.

When LS05006VPQ33 is in a no-power condition, and the RP pull-up resistor is connected from a power adapter, this RP pull-up resistor
activates the RD pull-down resistors inside LS05006VPQ33. When operating in a dead battery condition, CC pins RD pull-down resistors
will be exposed, and USB Type-C RP pull-up resistor will activate CC pins resistors firstly, guaranteeing a low voltage Vg s voltage. Once
power is restored to the system and back to LS05006VPQ33 on its VPWR pin, CC and SBU overvoltage protection FETs will turn on in a
pre-designed delay time. During this period, the USB Type-C Port CC pins will see the RD pull-down resistors of both LS05006VPQ33 and
PD controller. The RD pull-down resistors will be disconnected after several milliseconds, avoiding system oscillation and ensuring the PD
controller RD is fully exposed before removing the RD of LS05006VPQ33. This sequence helps ensure the USB Type-C source remains
attached because a USB Type-C sink must have an RD present on CC pins at all times, according to the USB Type-C spec.

/FLT Pin Assertion

To connect a 100 kQ resistor between the /FLT pin and VPWR pin, which is important for the LS05006VPQ33, as the /FLT pin is quickly
pulled down by an internal MOSFET in just 36 pys when a fault condition like overvoltage or over temperature occurs. However, once the
fault condition is resolved, there is a 4 ms blanking time before the /FLT pin pull down is released.

Soldering Parameters

Average Ramp Up Rate (Ts min toT,) 12 °C/second, 3°C/ — tp e
g second max ﬂ T 1P T
Critical Zone
-Temperature Min (T, . ) 150 °C ®
Preheat & 5 T
Soal -Temperature Max (T, ) 200 °C 2 T L) | ¢, )
H max
-Time (min to max) (t_) 60— 120 seconds -3 =
s £ amp-dow
Time -Temperature (T) 217°C e
Maintained Tsgmin) ¢
Above -Time (t) 60~150 seconds / 2
See Classification Tem 25
PeakTemperature (TP) intable 1 P I<— time to peak temperature———» Time =>
Time within 5 °C of Actual Peak
30 seconds max
Temperature (t )
Ramp-down Rate 6 °C/second max Table 1. Pb-free Process —Classification
Time 25 °C to Peak Temperature (T,) 8 minutes max Temperatures (Tc)
Pack Volume Volume Volume
Note 1: Tolerance for peak profile temperature (T,) is defined as a supplier minimum and a user maximum. a? age mm3 mm? mm?
Note 2: Tolerance for time at peak profile temperature (t,) is defined as a supplier minimum and a user maximum. Thickness <350 350-2000 2000
<1.6 mm 260 °C 260 °C 260 °C
1.6 mm-2.5 mm 260 °C 250 °C 245 °C
Ordering Information >2.5 mm 250 °C 245 °C 245 °C
Part Number Marking Package Min. Order Qty Note: For all temperature information, please refer to topside of the package, measured on the package body

surface.

LS05006VPQ33  5006VP QFN3x3_20L  5000/Tape & Reel
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the datasheet is made final.
onfidential and proprietary

Part Numbering Part Marking
LS 05 006 VP Q33
Load Switch S006VP ~—part code
Package Type
Operation Voltage QFN3x3_20L Y___WWAB
05:5V o \
Current: 0VvP \
600 mA Y: Year Code
WW: Weekly Code
A: Assembly Code
B: Lot code
Dimensions — QFN3x3_20L
b D1 Millimeters Inches
° Dimension
. Min Max Min Max
T A 0.70 0.80 0.028 0.031
= ] Al 0.00 0.05 0.000 0.002
1 ] b 0.20 0.25 0.008 0.010
w ol [J ] E 2.90 3.10 0.114 0.122
1 (— ] D 2.90 3.10 0.114 0.122
1 — \)C 1 D1 1.55 1.75 0.061 0.069
® (1111111 N E1 1.55 1.75 0.061 0.069
| | b L | Detail A e 0.40 0.016
T - T f L 0.30 0.50 0.012 0.020
Py <
— A B
[JL]
DETAIL A
Thermal Pad Option
Carrier Tape & Reel Specification — QFN3x3_20L
<A —>|
T ; - [
Q (b ¢ O ' Symbol Millimeters
N - A 4.0
. ° . ¢ ° r B 15
‘ | c 12.0
D 8.0
'_ A U L E 13 inch
P F 13.0

Feeding direction ——>

Product Disclaimer - Littelfuse products are not designed for, and shall not be used for, any purpose (including, without limitation, automotive, military, aerospace, medical, life-
saving, life-sustaining or nuclear facility applications, devices intended for surgical implant into the body, or any other application in which the failure or lack of desired operation
of the product may result in personal injury, death, or property damage) other than those expressly set forth in applicable Littelfuse product documentation. Warranties granted
by Littelfuse shall be deemed void for products used for any purpose not expressly set forth in applicable Littelfuse documentation. Littelfuse shall not be liable for any claims

or damages arising out of products used in applications not expressly intended by Littelfuse as set forth in applicable Littelfuse documentation. The sale and use of Littelfuse
products is subject to Littelfuse Terms and Condmons of Sale, unless otherwise agreed by Littelfuse. "Littelfuse" includes Littelfuse, Inc., and all of its affiliate entities.
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

Littelfuse:
LS05006VPQ33



https://www.mouser.com/littelfuse
https://www.mouser.com/access/?pn=LS05006VPQ33

