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Increasing efficiency requirements and increasing
power needs are driving new generation of chargers
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Littelfuse solutions

100 W

200 W

Typical applications

Littelfuse solutions

Fuse Fuse, PPTC Fuse
TVS diode MOV, TVS diode MOV, TVS diode, GDT
Schottky diode MOSFET MOSFET
Digital temperature indicator NTC Schottky diode

500 W 1 kW+

Power Levels

Typical applications

Littelfuse solutions
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Acronyms:
TVS: transient voltage suppressor
MOV: metal oxide varistor

NTC: negative temperature co-efficient
GDT: gas discharge tube
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Global power supply market is growing

. Power supply unit sales are growing
Markettrends and drivers at 2 CAGR of 6%

Power Supply Unit Sales
. . . (2020-2027)
Power supply units convert an electrical source to the appropriate

current, woltage, and frequency to power the required load #6000
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The increasing number of electrified and intelligent devices is
2020 2021 2022 2023 2024 2025 2026 2027

Year

Sales $B

With the increased use of batteries for applications from battery
wearable to power tools, the speed of charge transfer has led to the
increase in power supply unit size

Power Supply Unit Sales
by Applications (2020)
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Non-removable and enclosed batteries are driving the demand for 8£ [ —

wireless charging Legend: Small Consumer Major Wireless  Intelligent
CAGR Appliances ~ Products  Appliances ~ Charging Outlets

. ] S : Global Power Supply Market report
¥ Littelfuse — —
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Improved power efficiency has led to reduced power supply

unit size 15%
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https://www.verifiedmarketresearch.com/product/global-power-supply-market-size-and-forecast-to-2025/

USB type-C power adapter

AC input primary Output protection,
protection rectifier, and filter

@ Schottky diode
() ® Digital temperature indicator

® Fuse

High-frequency converter &
and clamp
® TVS diode
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Component recommendations [y Glckan e produt sereen )
for USB type-C power adaptor

Technology Product series
: 2

A Input Output Fuse 875,215, 373, 443E
. npu : utpu
mains ; High-frequency : T ipheral
protection, Step-down protection, o peripherals
— rectifier > converter o dormer [ rectifier TVS diode POKE. PeSMB, 8.05MDJ,
ectifier, and clamp ectifier, 1.5SMB, SMF4L
and filter and filter
Schottky diode MBR, DST
setP ™* SETP0805-100-CC
Feedback
L 5 o
and_PWM To peripheral * setP ™ solutionis recommended for USB type-C
oscillator > port protection.
Legend:
» power

—» Data/Signal
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https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/875.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/5x20mm-fuses/215.aspx
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/373.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/surface-mount-fuses/nano-2-fuses/443e.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/1.5smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/mbr6045wt.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/dst560s.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/temperature-sensors/digital-temperature-indicators/setp.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Temperature%20Indicators

USB type-C power adapter:

j‘ Click on the product series in
r:] the table below for more info

)

Benefits and features of Littelfuse components

Technology Function in application Product series Benefits Features
Protects the power stage from Reducescustomer qualification time by Compliant Wlth_UL/IEC. standards;.
I Fuse 875,215,373,443E | complyingwith regulatory safety standards, | lowinternal resistance; shock-safe;
overcurrent events o .
such as UL/IEC vibration resistant
Protects the power supply unit P6KE, P6SMB 600 W peak pulse capability; fast response
. from voltage transientsinduced P — Improvessystem reliability by protecting . p .p P A >SP
A TVS diode : : : 8.0SMDJ. 1.5SMB, g > time (<1 ps); compatible with the high reflow
by lightning and voltage transient —==——=' | componentsfrom transientson powerlines ) o
SEie SMF4L temperature profile (260 °C, 40 s)
. e . Low forward voltage drop;
Schottky diode Providesrectification andbloding MBR, DST Improvespower supply unit efficiency high-frequency operation;

in power supply units

high junction temperature capability

setP™

Providesan indicationsignal to
help protect USB-C plugsand
receptaclesfrom overheating

SETP0805-100-CC

Helpsimprove reliability and user
experience by reducing the riskof thermal
damage; simple integration into existing
USB-C systems

Fast response to thermal events;

small form-factor; zero IR loss contribution;
protects systems with a 100 W or higher
powerrating
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https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/875.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/5x20mm-fuses/215.aspx
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/373.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/surface-mount-fuses/nano-2-fuses/443e.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/1.5smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/mbr6045wt.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/dst560s.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/temperature-sensors/digital-temperature-indicators/setp.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Temperature%20Indicators

Power supply in consumer electronics
Cable plug

® Digital temperature indicator

AC input primary
protection
® [Fuse
® MOV
® NTC

Secondary-side rectification ‘
® Revwerse blocking diode

High-frequency converter
and clamp

® MOSFET
® TVS diode

Y
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Power supply block diagram

—

mﬁg Inpu.t High-frequency Output
protection, L " onverter Step-down rectification
rectifier, and transformer :
; and clamp and filter
filter
Feedback
and PWM MCU
oscillator
Legend:
Power

—» Data/Signal
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Cable
plug

[@j Click on the product series in

the table below for more info

Technology Series
Fuse 875,807,373
Inrush current limiter ST
MOV Cll, TMOV
GDT * CG3
TVS diode mf_’SPSG,\fE'\: ﬁ""m
MOSFET X2-class
gty g, ps1
PPTC LowRho
setP™ ** SETP0805-100-CC

* GDT in serieswith TMOV is recommended for connection
betweenL —P.E.orN—- P.E.to comply with the new IEC

62368-1 safety standards.

** setP ™ solutionis recommended for USB type-C

port protection.

Littelfuse, Inc. © 2020 8



https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/875.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/axial-radial-thru-hole-fuses/te7-fuses/807.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/373.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/temperature-sensors/power-thermistors/inrush-current-limiting-power-thermistors/st.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Inrush%20current%20limiter
https://www.littelfuse.com/products/varistors/radial-leaded/c-iii.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=GDT
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/1.5smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/mbr6045wt.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/dst560s.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/low-resistance/low-rho-smd.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=PPTC
https://www.littelfuse.com/products/temperature-sensors/digital-temperature-indicators/setp.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Temperature%20Indicators

Benefits of Littelfuse
components in power supply units

:ﬁ? Click on the product series in
M :' the table below for more info

Technology Function in application Series Benefits Features
Protects the power stage from Reduces customer qualification time by Compliance with third-party safety standards
Fuse P 9 875, 807, 373 comply ing with third-party safety standards such as UL/IEC; low internal resistance;
overcurrent events o !
suchas UL/IEC shock-safe; vibration resistant
Inrush current Protects the power stage from high ST Protects downstream components such as Unique design enables them to handle
limiter inrush current - smoothening capacitors from inrush current extremely high current and v oltage levels
1 Reduces customer qualification time by High energy absorption capability :
MOV Protects the power supply unit from C-1ll. TMOV comply ing with third-party safety standards 40-530 J (2 ms); integrated thermal protection
voltage transients and lightning e such as UL/IEC; protects end application from |av oids ov erheating caused during abnormal
fire hazards v oltage ev ents resulting in high surge currents
Connected in series with TMOV to protect Enables product to comply with the new IEC High eneray absorption capability :
GDT the power supply unit from voltage CG3 62368-1 standard; small form-factor allows for g 9y .p p Yi
) ; . A small form-factor; low leakage current
transients and lightning compact sy stem design
. PE6KE, P6SMB, Improv es sy stem reliability by protecting 600 W peak pulse capability ; glass passiv ated
TVS diode C;?:Zc‘t:t:gﬁs?:::zr S LSl 8.0SMDJ. 1.5SMB, | downstream components from transients on chip junction; compatible with lead-free solder
2 9 SME4L power lines reflow temperature profile
MOSFET High switching speed in power supply units X2-class Fast response time and low heat signature Low Rdson); dv/dt ruggedness
Schottky barrier Rectification and blocking in power MBR. DST Enables the design of high efficiency Ultra-low forward v oltage drop;
3 rectifier diode supply units . power supplies high-frequency operation
PPTC Provides ov ercurrent protection Low Rho Less power dissipation; compact design Ultra-low internal resistance; very thin profile
Provides an indication signal to help Helps improv e reliability and user experience | Fast response to thermal events; small form-
4 setP™ protect USB-C plugs and receptacles from SETP0805-100-CC | by reducing the risk of thermal damage; simple | factor; zero IR loss contribution; protects

ov er-heating

integration into existing USB-C sy stems

sy stems witha 100 W or higher power rating

WA Littelfuse
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https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/875.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/axial-radial-thru-hole-fuses/te7-fuses/807.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/373.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/temperature-sensors/power-thermistors/inrush-current-limiting-power-thermistors/st.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Inrush%20current%20limiter
https://www.littelfuse.com/products/varistors/radial-leaded/c-iii.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=GDT
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/1.5smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/mbr6045wt.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/dst560s.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/low-resistance/low-rho-smd.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=PPTC
https://www.littelfuse.com/products/temperature-sensors/digital-temperature-indicators/setp.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Temperature%20Indicators

Functional elements in Lithium-ion battery charger

AC input primary
protection

® [use
® MOV
® NTC

High-frequency converter
and clamp

® MOSFET
® TVS diode

Secondary side rectification
® Rewerse blocking diode

w4 Littelfuse
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m Click on the product seriesin
the table below for more info

Lithium-ion battery charger block diagram

Technology Series
AC input Fuse 5X20mm Fuse, TR, TE
AC - NP High Secondary- Battery
mains primary frequency Step-down side Output DC pack 1 NTC* ST
——» protection e protection F——» —
rectifier converter transformer rectification and sensor
. and clamp and filter MOV LA, ClII, TMOV
and filter
MOSFET X2-class
2
. P6KE, P6SMB, 8.0SMDJ,
TVS diode 1.5SMB, SMF4L
K] Schottky diode MBR, DST
Feedback -
and PWM MCU * Thermally coupled to Li-lon cells.
illat Acronyms:
oscillator NTC: negative temperature co-efficient
MOV: metal oxide varistor
TVS: transientvoltage suppressor
Legend:
— Power
—» Data/Signal

% Littelfuse
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https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse#q=5X20mm%20Fuse&t=SeriesTab
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse#q=TR&t=SeriesTab
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse#q=TE&t=SeriesTab
https://www.littelfuse.com/products/temperature-sensors/power-thermistors/inrush-current-limiting-power-thermistors/st.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Inrush%20current%20limiter
https://www.littelfuse.com/products/varistors/radial-leaded/la.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/c-iii.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOSFET
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/1.5smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/mbr6045wt.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/dst560s.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode

&

the table below for more info

Click on the product seriesin

)

Potential Littelfuse products for Li-ion battery charger

Technology Function in application Series Benefits Features
Red < lificati Compliance with third-party safety
Fuse Protects the power stage from 5X20mm Fuse. TR. TE t'e ut():escu ‘l’”.‘ef q'Ltlr?tlhl'Cd |onn standards such as UL/IEC;
overcurrent events I mf1e ycon(;npénngmh EL/II);Cy lowinternal resistance;
safety standards such as shock-safe; vibration resistant
Protects the power stage from R Small form factor, fast thermal
e | liabil
1 NTC high inrush current ST mprovessystem reliability esponse
Protects the power supply unit e
from voltage surgessuch as Reducescustomer q_uallfl_catlon High energy absorption capability:
MOV lightning. transients LA, C-lll, TMOV time by complyingwith third-party 40-530J (2 ms)
9 9 safety standards such as UL/IEC
High switching speed in power i Fast response time and lower
MOSFET supply units X2-class heat signature Low Rgs(on), dV/dt ruggedness
2 Improvessystem reliability by
TVSdiode Protects power unit from voltage P6KE, P6SMB, 8.0SMDJ protecting downstream . .
transients 1.5SMB, SMF4L componentsfrom transientson Excellentelampngicapacility
powerlines
Rectification andblocking in . . I
3 Schottky diode power supply units MBR, DST Enablesthe design of high Ultra-low forward voltage drop,

efficiency power supplies

high frequency operation

WA Littelfuse
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https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse#q=5X20mm%20Fuse&t=SeriesTab
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse#q=TR&t=SeriesTab
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse#q=TE&t=SeriesTab
https://www.littelfuse.com/products/temperature-sensors/power-thermistors/inrush-current-limiting-power-thermistors/st.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Inrush%20current%20limiter
https://www.littelfuse.com/products/varistors/radial-leaded/la.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/c-iii.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOSFET
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/1.5smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/mbr6045wt.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/dst560s.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode

Industrial power supply

AC Input Output rectifier and filter
® Fuse @ Hybrid woltage suppression
® MOV

® NTC

High frequency converter DC Output protection

and clamp ® Diode array (
® MOSFET ® Resettable PPTC
® Rectifier diodes [

¥4 Littelfuse
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Industrial power supply
block diagram (Fly-back topology)

@j Click on the product series in
_/ the table below for more info

Technology Series
Fuse 875,215,373
AC i >
mains Inpu.t High Output 1o w Inrush current limiter ST
protection, frequency Step-down — 5 rectification Output DC DC output
rectifier, converter transformer . protection > 1 MOV C-lIl. TMOV
; and filter )
and filter and clamp
GDT * CG3
SIDACtor™ + MOV P2300 +V300LA20AP
Feedback TVS diode P6KE, P6SMB, 8.0SMDJ,
and PWM  |[&— MCU 2 1.5SMB, SMF4L
oscillator MOSFET X2-class
Schottky barrier
<100 W 3 rectifierdiode MBR,DST
Output
- o DC output
Step-down — rectification d > 4 Fuse 253,216
transformer ,
and filter
* GDT is recommended to be connected in serieswithTMOV to
* conply with the new IEC 62368-1 safety standards.
Feedback
—» and PWM |[&— MCU .
ilator Legend:
OSCl —» Ppower
— Data/Signal
®4 Littelfuse
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https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/875.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/5x20mm-fuses/215.aspx
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/373.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/temperature-sensors/power-thermistors/inrush-current-limiting-power-thermistors/st.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Inrush%20current%20limiter
https://www.littelfuse.com/products/varistors/radial-leaded/c-iii.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=GDT
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=SIDACtor#q=P2300&t=SeriesTab
https://www.littelfuse.com/products/varistors/radial-leaded/la.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/1.5smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/mbr6045wt.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/dst560s.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/fuses/military-high-reliability-fuses/high-reliability-and-military-fuses/253.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/~/media/electronics/datasheets/fuses/littelfuse_fuse_275_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse

Benefits of Littelfuse

products for industrial power supply

the table below for more info

=
[J":J

Click on the product series in ]

Technology Function in application Series Benefits Features
Protects the power stage from Reducescustomer qualification time by Compliance W't.h thqu-party safe_ty stanqards
Fuse 875,215,373 complyingwith third-party safety standards | such as UL/IEC; lowintemal resistance;
overcurrent events - - .
such as UL/IEC shock-safe; vibration resistant
Inrush current Protects the power stage from high ST Protects downstream componentssuch as | Unique design enablesthem to handle
limiter inrush current = smoothening capacitorsfrom inrush current| extremely high current and voltage levels
e High energy absorption capability:
Protects the power supply unit from Redulce_scuq?hrr:ﬁ_r(?ualrltflcat;o? tgwek()jy d 40-530 J (2 ms); integrated thermal
MOV volta etranspi)entsindzge); by lightnin Clll, MOV mr:p yl&%)ﬂch- ! t-pat ysade )y I'am u_ar ) protection avoidsover-heating caused
g yig 9 ?uc ?s h d’ protects end applicaton during abnormal voltage events, resulting in
rom fire hazaras high surge currents
Connected in serieswith TMOV to Enablesproduct to comply withthe new . : -
. ) High energy absorption capability;
GDT protect the power supply unit from €G3 IEC 62368-1 standard; smallform-factor | g 5 form-factor; low leakage current
voltage transientsand lightning allowsforcompact system design
SIDACtor™ + Protects the power supply unit from P2300 + Enablessafe operation in areasexposed | High energy absorption capability; low
MOV voltage transientsinduced by lightning V300LA20AP to repeated lightningsurges clampingvoltage; low leakage current
P6KE, P6SMB, Improvessystem reliability by protecting 600 W peak pulse capability; glass

Protects the power supply unit from

overcurrent events

TVS diode ; 8.0SMDJ. 1.55MB, |downstream componentsfrom transients | passivated chip junction; compatible with
voltage transients e e . .
SMFE4L on powerlines lead-free solder reflow temperature profile
MOSFET ALEJ s:vltghlng SR I el X2-class Fast response time and low heatsignature | Low Rds,;; dv/dtruggedness
supply units
Schottky barrier |Rectification andblocking in MBR. DST Enablesthe design of high-efficiency Ultra-low forward voltage drop;
rectifierdiode power supply units e power supply units high-frequency operation
Reducescustomer qualification time by .
Protects the power stage from A ; . - ; 1
Fuse P g 253,276 complyingwith third-party safety standards VERE EEIITE EWEN O R

such as UL/IEC

wide current rating range
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https://www.littelfuse.com/products/fuses/cartridge-fuses/3-6x10mm-fuses/875.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/5x20mm-fuses/215.aspx
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/373.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/products/temperature-sensors/power-thermistors/inrush-current-limiting-power-thermistors/st.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Inrush%20current%20limiter
https://www.littelfuse.com/products/varistors/radial-leaded/c-iii.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=GDT
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=SIDACtor#q=P2300&t=SeriesTab
https://www.littelfuse.com/products/varistors/radial-leaded/la.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/leaded/p6ke.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/p6smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/1.5smb.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/smf4l.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/mbr6045wt.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky/dst560s.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Schottky%20diode
https://www.littelfuse.com/products/fuses/military-high-reliability-fuses/high-reliability-and-military-fuses/253.aspx?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse
https://www.littelfuse.com/~/media/electronics/datasheets/fuses/littelfuse_fuse_275_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=Fuse

Compliance and standards for power supply units

Standard Title General scope Littelfuse technology Region
UL 1310 Standard for Class 2 Power Units Canbe used inlieu of IEC/UL 62368-1 PPTC, Fuses North America
IEC 60950-1 Infor_matlon Technology Applicableto mgms—pow«_ared or battery-powered mfor_matlon Fuse, MOV, GDT, SIDACtor™ | Global
Equipment Safety technology equipment, with rated voltage not exceeding 600V
ég?r:%mdii;ilo??gzitég?é and Safety of equipment within the field of audio, video, information,
IEC 62368-1 . . 9y and communicationtechnology Fuse, MOV, GDT, SIDACtor™ | Global
Equipment — Part 1: Safety -
; (rated voltage not exceeding 600 V)
Requirements
IEC 61000-4-2 Electrostatic Discharges Clzebs e Gy I G el me s s (2 se e TVS diode, PESD Global
electrical fast transientsand bursts
Evaluatesthe immunity of the equipment when subjected to
IEC 61000-4-4 Fast Transient Burst Test electrical fast transient/burstson supply, signal, control, and TVSdiode, MLV, GDT, MOV | Global
earth ports
IEC 61000-4-5 Fast Transient Surge Test E)vsajltlgaézsthe LA @0 I TETI T 1S N g e TVS diode Global
T4 Littelfuse
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Additional information can be found on Littelfuse.com
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Click on the
image to open the
catalog

setP™ Design Guide

setP™ Flyer
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http://electronicscatalogs.littelfuse.com/psg
https://info.littelfuse.com/hubfs/Electronics/Documents/Littelfuse%20Sensing%20Products%20Selection%20Guide.pdf
https://www.littelfuse.com/~/media/electronics/new_product_flyers/littelfuse_temperature_indicators_setp_flyer.pdf.pdf
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-Selection-Guide/C1/
https://www.littelfuse.com/~/media/electronics/design_guides/temperature-indicators/littelfuse_setp_designguide.pdf.pdf

Local resources supporting our global customers
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Partner for tomorrow’s electronic systems

Broad product portfolio

A global leader with a broad product
portfolio, covering every aspect of
protection, sensing, and control

Application expertise

Our engineers directly partner with
customers to help speed up product
design and meet their unique needs

Global customer service

Our global customer service teamis
with you to anticipate your needs and
ensure a seamless experience

% Littelfuse
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Connected

Compliance & regulatory expertise

We help customers in the design
process to account for requirements
set by global regulatory authorities

Testing capabilities

To help customers get products to the
market faster, we offer certification
testing to global regulatory standards

Global manufacturing

High-volume manufacturing that is
committed to the highest quality
standards

Littelfuse, Inc. © 2020 19



This document is provided by Littelfuse, Inc. (“Littelfuse”) for informational and guideline purposes only. Littelfuse assumes no liability for errors or omissions in this document or
for any of the information contained herein. Information is provided on an “asis”and ‘with all faults” basis for evaluation purposes only. Applications described are for illustrative
purposes only, and Littelfuse makes no representation that such applications will be suitable for the customer’s spedfic use without further testing or modification. Littelfuse
expressly disdaims all warranties, whether express, implied, or statutory, induding but notlimited to the implied warranties of merchantability and fitness for a particular purpose,
and non-infringement. It is the customer’s sole responsihility to determine suitability for a particular system or use based on their own performance criteria, conditions, specific
application, compatibility with other parts, and environmental conditions. Customers must independently provide appropriate design and operating safeguards to minimize any
risks associated with their applications and products. Read complete Disclaimer Notice at littelfuse.convdisclaimer-electronics.
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http://littelfuse.com/
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