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Users must independently evaluate the suitability of and test each product selected for their own specific applications. It is the User’s sole responsibility to determirie fitness for a \: ®
particular system or use based on their own performance criteria, conditions, specific application, compatibility with other parts, and environmental conditions. Users must
independently provide appropriate design and operating safeguards to minimize any risks associated with their applications and products. Littelfuse products are not designed
for, and may not be used in, all applications. Read complete Disclaimer Notice at littelfuse.com/disclaimer-electronics. ;
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and forklifts are an integral part of Industry 4.0

J
Littelfuse offers solutions for a vehicle’s entire electrical system (including charging) that help distribute, protect, and control vehicle power

WA Littelfuse

Material handling electric vehicles such as AGVs,

AMRs
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Material handling equipment such as AGVs, AMRs, and
electric drive train are an integral part of Industry 4.0

Market trends and drivers

= Regulatory requirements on exhaust gases get stricter
- Replacement of internal combustion engine by electric forklift
o Introduction of high-power Li-lon batteries
o Increase in charging power
o More outdoor use of chargers

= Demand for higher performance and reduced TCO
- Replacement of lead-acid by Li-lon batteries
o Increase of energy content, power density, and efficiency
o Reduce space for charging infrastructure

= Driverless operation — driving and charging
- Wireless charging
- Robot-assisted charging

= Worldwide total units delivered:
~1.97 million trucks (+24.6 % vs. 2021)

= Total revenue of Top 10 manufactures:
~ 40.7 billion EUR (+13.7 % vs. 2021)

Rapid growth in material handling

Worldwide deliveries in k units during 2020/2021

<&

= APAC

* Americas = EMEA

Segmentation in k units during 2020/2021

=

= CB-ICE

» CB-E & WH w. seat

» WH w/o seat

Source: World Industrial Truck Statistics (WITS) 2020/2021, dhf-Intralogistik-10-2022.pdf

Acronyms:
AGV: Automated Guided Vehicle
AMR: Automated Mobile Robot

WA Littelfuse
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CB: Counterbalance
WH: Warehouse

ICE: Internal Combustion Engine Littelfuse, Inc. ©2023 3



https://dhf-magazin.com/wp-content/uploads/dlm_uploads/2021/12/dhf-Intralogistik-WRL-10-21.pdf

Recommended Littelfuse solutions for material
handling equipment (AGVs, AMRs, & electric forklifts)

Charging station
Fuse, MOV, Rectifier Bridge,
Diode, Si/SiC MOSFET, Gate Driver

DC-DC Converter
TVS Diode, TVS Diode Array,
MOSFET, Gate Driver, Diode

Onboard charger
Fuse, MOV, SIDACtor®, GDT, TVS Diode, TVS
Diode Array, Si/SiC MOSFET, Gate Driver

Drive train motor inverter
TVS Diode, TVS Diode Array,
MOSFET/IGBT, Gate Driver

Battery + BMS* 12 V Battery + PDU**

Junction box
Fuse, TVS Diode, TVS Diode Array, Fuse, Switches, Power Distribution Fuse, Power Distribution Unit,
NTC, DC Contactor Relays Unit, Battery Disconnect Switches, HVDCT Contactor Relays

% LittB"lISlf * BMS: Battery Management System

Expertise Applied | Answers Delivered ** PDU: Power Distribution Unit Littelfuse, Inc. ©2023 4
1t HVDC: High Voltage Direct Current



Material handling charging equipment overv{iew

Input L B Recilfler DC-AC Output Output To forklift
protection inverter rectifier protection

v

Diode Rectifier Phase shift full bridge Passive rectification,
active front end three-level LLC topology active rectification
Vienna Rectifier single or series connected LLC

Control board

TVS Diode Array S8

Rectifier Bridge Gate Driver
J \ J \ y.
| | |
Input Power Output Control
protection conversion protection board
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Standard plug

@ click the product series in
the table below for more info

Single-phase forklift charger

90-265 Vg,

Series
o 8
L1 S~ ——~_—O DC+ Fuse 606, 505, 607
* I * Normal MOV TMOV, Xtreme, UltraMOV
Filter | T | " l \2/4/48/90 AC Relay oot
DCout
N N - O DC- Rectifier Bridge FBO40-12N
oE Diode PFC boost DC-AC AC-DC Rectifier Bridge + Boost vum33-06ph
bridge converter  primary side secondary side MOSFET X2-Class
rectifier Full bridge . _—
Power MOSFET with 1
HiPerDyn™ FRED MXB40Q600DPHFC
- o . LSIC2SD,
Si/SiC Schottky Diode DHG, DSEI, DSEPxx

n CAN High

Gate Driver 1X4340, IXD60x
Controller
. [ OCANLow Gate Driver IX4340, IXD60x
Si MOSFET X2-Class
- Fast Diode

Legend: (Passive Rectification) DSEK 60. DPG, DSEPxx

—» Power Si MOSFET X4-Class

—— Data (Active Rectification) -

Mega-120, midi-70,

= CNN, CNNE
AQ24CANA

TVS Diode Array

* Contact Littelfuse Sales for details.
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/xtreme.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/single-phase-bridge-rectifiers/single-phase-bridges?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=53b0c4b1-1eb1-4ec1-8d9e-b3efe191f7b7&filename=littelfuse-power-semiconductors-vum33-06ph-datasheet&utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEP&SearchSubmit=Go
https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm
https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEP&SearchSubmit=Go
https://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/b61089bdr?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/mega-120v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/midi-70v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=TVS+Diode+Array

Click the product series in
the table below for more info

%

Littelfuse products for single-phase forklift chargers

Si/SiC Schottky Diode

rectification

DHG, DSEI, DSEPxx

Reduces switching losses; increases efficiency

Technology Function in application Product series Benefits Features
Primary overcurrent protection of EV Enables robust yet compact design; reduces Rated voltage @ 500 VAC; 10-63 A rating
Fuse equibment 606, 505, 607 customer qualification time by complying with third- available: small footorint ’
quip party safety standards such as UL/IEC ’ P
MOV Protects from power fluctuations TMOV, Xtreme, Reduces customer qualification time by complying |High energy absorption capability:
or surges UltraMOV with third-party safety standards, such as UL/IEC |40-530 J (2 ms); integrated thermal protection
. L I . . |Low heat generation and low coil power
AC Relay Safety cutoff on the grid (power network) SCo1* PCB mount gapable, higher flexibility for designers; consumption: performance to meet regulatory
to prevent abnormal current supply compact design h
UL/IEC compliance
- . 5 Very low current leakage and forward voltage drop; 1200 V single-phase standard rectifier bridge
Rl e ZE0ate 1o improved thermal behavior in i4-Pac; isolation voltage 3000 V~;
Converts AC voltage to DC voltage
Three functions in one package; output power up litgapieize) W2 217 wiih SNED elods [l
Rectifier Bridge + Boost vum33-06ph to 8 KW: no external isolation single package; isolation voltage ~3600 V;
low RDS(O,‘)
- L . . - Ultra-low on-resistance Rops(on) and gate charge Qg;
MOSFET High-frequency switching X2-Class Optimized for high-frequency applications dv/dt ruggedness
Power MOSFET with |Integrated switching for PFC MXB40QB00DPHFC* High power density; reduces component count; Integrated MOSFET with FRED diode in
HiPerDyn™ FRED (power factor correction) PCB space savings single package
High-frequency switching and LSIC2SD,

High surge capability; negligible Izg; Tj 175 °C

Gate Driver

Efficient switching of MOSFETs

1X4340, IXD60x

Ultra-fast turn-on and turn-off of MOSFET;
extremely robust device

1.5 A to 30 A peak source/sink drive current;
wide operating voltage range: —40 °C to +125 °C;
low propagation delay times

WA Littelfuse
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/xtreme.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/single-phase-bridge-rectifiers/single-phase-bridges?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=53b0c4b1-1eb1-4ec1-8d9e-b3efe191f7b7&filename=littelfuse-power-semiconductors-vum33-06ph-datasheet&utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEP&SearchSubmit=Go
https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm

@ click the product series in
the table below for more info

Littelfuse products for single-phase forklift chargers

Technology Function in application Product series Benefits Features
Si MOSFET Primary side of the DC-DC converter 1X4340, IXD60x Optimized for high-frequency applications Ultra-low on-resistance Ros(on and gate charge Qg;
dv/dt ruggedness
. 1.5 A to 30 A peak source/sink drive current;
Gate Driver Efficient switching of MOSFETs X2-Class Ultra-fast turn-on and tum-off of MOSFET: wide operating voltage range; -40 °C to +125 °C;
E— extremely robust device . .
low propagation delay times
. Secondary side output passive DSEK 60, Lo . - . o - - o
Fast Diode rectification of DC-DC converter DPG, DSEPxx Reduces switching losses; increases efficiency High surge capability; negligible Irg; Tj 175 °C
. Secondary side output active - . o Ultra-low on-resistance Rps(on) and gate charge Qg;
Si MOSFET rectification of DC-DC converter X4-Class Optimized for high-frequency applications dvidt ruggedness
Prevent reverse current from the forklift
Fuse battery pack to the charging equipment Mega-120, midi-70, Provides safety protection in high-voltage Bolt down form factor; fast-acting;
in case of short circuit at the output of CNN, CNNE environments; quicker reaction time high breaking capacity
the charger
Protects CAN bus from ESD, EFT, and Ensures reliability of equioment without Meets ESD protection levels specified under IEC
TVS Diode Array voltage transience AQ24CANA Y quip 61000-4-2; ISO 10605; low leakage current and

performance degradation

clamping voltage

WA Littelfuse
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https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/b61089bdr?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/mega-120v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/midi-70v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=TVS+Diode+Array

Standard plug
90...265 Vucin
\

Modular approach with

o

Click the product series in
the table below for more info

single-phase chargers with active PFC
B B B 0 B

WA Littelfuse
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[ L1O——— I
Filter * | E;}
LNO——— °
L2O—u—— I
Filter * ] T ] E;}
LINO—— ° .
L3O—u—— I
Filter * ] T ] E;}
LINO——— © ¢
PE Diode PFC boost DC-DC
- briqg'e converter primary side
rectifier full bridge

_A— e

LN

£

DC-DC
secondary
side

Si/SiC Schottky Diode

Technology Series
Fuse 606, 505, 607
MOV TMOV, Xtreme, UltraMOV
Rectifier Bridge FBO40-12N
Rectifier Bridge + Boost vum33-06ph
MOSFET X2-Class
Pﬁ;’;:g"yifm':gé’gh MXB40QB00DPHFC*
LSIC2SD,

DHG, DSEI, DSEPxx

(Active Rectification)

Gate Driver 1X4340, IXD60x
Gate Driver 1X4340, IXD60x
Si MOSFET X2-Class
Fast Diode DSEK 60,
(Passive Rectification) DPG, DSEPxx
Si MOSFET X4-Class

Fuse

Mega-120, midi-70,
CNN, CNNE

* Contact Littelfuse Sales for more details.
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/xtreme.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/single-phase-bridge-rectifiers/single-phase-bridges?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=53b0c4b1-1eb1-4ec1-8d9e-b3efe191f7b7&filename=littelfuse-power-semiconductors-vum33-06ph-datasheet&utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEP&SearchSubmit=Go
https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm
https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/b61089bdr?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/mega-120v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/midi-70v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse

Littelfuse products for
modular chargers with active PFC

Click the product series in
the table below for more info

&

Technology Function in application Product series Benefits Features
. o Enables robust yet compact design; reduces P .
Fuse sPI:gtr(tei:ti?ci?td isolates subunit in case of 606, 505, 607 customer qualification time by complying with aR:;:st\llgltzgneaﬁOi?Oﬂ\x\c‘ 10-63 A rating
third-party safety standards such as UL/IEC ’ P
Protects frlom temporéry overvoltqge Nl TMQV, Xtreme, Reduces customer qualification time by complying |High energy absorption capability: 40-530 J (2 ms);
MOV and transient surges; meets requirements IRaA IOy ) ) . .
- UltraMOV with third-party safety standards, such as UL/IEC integrated thermal protection
for common mode protection
Rectifier Bridge FBO40-12N _Very low current Ieakag(—“T and forward voltage drop; _12_00 V single-phase standard rectifier bridge
Input rectification I improved thermal behavior in i4-Pac
o . . High power density; reduces component count; Integrated MOSFET with FRED diode in
Rectifier Bridge + Boost vum33-06ph PCB space savings single package
] . u - . - Ultra-low on-resistance Rps(on) and gate charge Qg;
MOSFET Primary side of the DC-DC converter X2-Class Optimized for high-frequency applications dv/dt ruggedness
Power MOSFET with | Integrated switching for PFC (power « High power density; reduces component count; Integrated MOSFET with FRED diode in
. ™ ’ MXB40Q600DPHFC . h
HiPerDyn™ FRED  |factor correction) PCB space savings single package
High-frequency switching and LSIC2SD,

Si/SiC Schottky Diode

rectification

DHG, DSEI, DSEPxx

Reduces switching losses; increases efficiency

High surge capability; negligible Izg; Tj 175 °C

Efficient switching of MOSFETs

Ultra-fast turn-on and turn-off of MOSFET;

1.5 A to 30 A peak source/sink drive current;

circuit protection

CNN, CNNE

Gate Driver and IGBTs 1X4340, IXD60x extremely robust device wide operatmg voltage range; -40 °C to +125 °C;
low propagation delay times
- o . 1.5 A to 30 A peak source/sink drive current;
Gate Driver Efficient switching of MOSFETs IX4340, IXD60x Ultra-fast turn-on and_ turn-off of MOSFET,; wide operating voltage range; —40 °C to +125 °C:
and IGBTs e extremely robust device . .
low propagation delay times
Si MOSFET Primary side of the DC-DC converter X2-Class Optimized for high-frequency applications Ultra-low on-resistance Ros(on) and gate charge Qg;
dv/dt ruggedness
. Secondary side output passive DSEK 60, L - . . S s L o
Fast Diode rectification of DC-DC converter DPG, DSEPxx Reduces switching losses; increases efficiency High surge capability; negligible Irg; Tj 175 °C
Si MOSFET Secondary side output active X4-Class High power density; easy to mount; Low on-resistance Rpgon) @and gate charge Q;
rectification of DC-DC converter - board space saving dv/dt ruggedness; avalanche capability
Fuse Short circuit protection and overload Mega-120, midi-70, Provides safety protection in high-voltage Bolt down form factor; fast-acting;

environments; quicker reaction time

high breaking capacity

WA Littelfuse
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/xtreme.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/single-phase-bridge-rectifiers/single-phase-bridges?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=53b0c4b1-1eb1-4ec1-8d9e-b3efe191f7b7&filename=littelfuse-power-semiconductors-vum33-06ph-datasheet&utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEP&SearchSubmit=Go
https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm
https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/b61089bdr?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/mega-120v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/midi-70v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse

Industrial state-of-the-art

three-phase charger without active PFC
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Click the product series in
the table below for more info

Technology Series
Fuse 606, 505, 607
MOV TMOV, Xtreme
Diode FUO, GUO

HV Si MOSFET Polar™

SiC MOSFET LSIC, SMPD
IGBT XPT

Gate Driver 1X4340, IXD60x
Diode &%ﬁx

Si MOSFET X4-Class, MMIX
Fuse JLLN, TLS, Mega-120,

midi-70, CNN, CNNE
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/xtreme.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/three-phase-bridge-rectifiers/three-phase-bridges?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/three-phase-bridge-rectifiers/three-phase-bridges?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-hiperfets/polar_hiperfet.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-mosfets.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/smpd-packages/standard.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/xpt.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=IGBT
https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/smpd-packages/hiperfet-and-mosfet?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=68ba338f-8b20-4b97-b7d0-f4fe191d25b2&filename=jlln-jlls-datasheet&utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=c5acc8f1-9272-4889-a442-ce23c9eccd78&filename=tls-datasheet&utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/mega-120v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/midi-70v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse

Littelfuse products for
three-phase charger without active PFC

[@ Click the product series in ‘J

the table below for more info

(2]

Technology Function in application Series Benefits Features
) ) Enables robust yet compact design; reduces e .
Fuse E{I/n;al;yi ?:]’Z:ﬁu"em protection of 606, 505, 607 |customer qualification time by complying with aR\?ati(IESb\IlgltEs]?:aI%oi?Ori\rﬁc‘ 10-63 A rating
quip third-party safety standards such as UL/IEC ’ P
MOV Protects from power fluctuations or surges TMOV. Xtreme Reduces customer qualification time by complying | High energy absorption capability:
— '~ | with third-party safety standards, such as UL/IEC | 40-530 J (2 ms); integrated thermal protection
Diode Three-phase rectifier bridge for input FUO. GU Easy to mount with one screw; Low forward voltage drop; planar passivated chips;
rectification e space and weight savings industry standard packages
. . . L Ultra-low on-resistance Rps(on) and gate charge Qg;
™ "
HV Si MOSFET Polar™ Optimized for high-frequency applications dvidt ruggedness
LSIC Optimized for high-frequency applications Ultra-low output capacitance and on-resistance
SiC MOSFET . . Ultra-low and compact package profile; low
Rrimaryside of the| DC=DC converter; SMPD Board space savings; offers more design flexibility | package inductance; excellent thermal capability;
high power cycling capability
H ™ . -
Higher efficiency; elimination of multiple ;I'/hln w.a];eor_X:;‘:'(e q t; i?'}gfgge Iov;igé\e?atis\&ci)\l}:ges
IGBT XPT series-connected devices; increased reliability of Cesa; COP . Ty b
temperature coefficient of Vg say:
power systems )
industry standard packages
Gate Driver Controls the switching MOSFETSs IX4340, IXD60x Q_um_:k turn-on and turn-off of MOSFETs/IGBTS; 9 A peak ct_Jrrent; low propagation delay time;
— eliminates the need for separate supply low output impedance
. Secondary side output rectification of DHG, o . - . . - 4 o
Diode DC-DC converter DSE_I, DSEPxx Reduces switching losses; increases efficiency High surge capability; negligible Irg; Tj 175 °C
Si MOSFET DC-DC converter X4-Cl VIVIX | Optimized for high-frequency applications VIR CTHES HETCD Ry €8 ¢ D Gre o (e
2a-sass, VA P gn-ireq Y app dv/dt ruggedness
JLLN, TLS,
Fuse Short circuit protection and overload Mega-120, Provides safety protection in high-voltage Bolt down form factor; fast-acting;
circuit protection midi-70, CNN, environments; quicker reaction time high breaking capacity
CNNE

WA Littelfuse
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/xtreme.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/three-phase-bridge-rectifiers/three-phase-bridges?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors/ac-bridge-rectifiers/three-phase-bridge-rectifiers/three-phase-bridges?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-hiperfets/polar_hiperfet.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-mosfets.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/smpd-packages/standard.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/xpt.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=IGBT
https://www.littelfuse.com/products/integrated-circuits/gate-driver-ics/igbt-and-mosfet-driver-ics/low-side-gate-driver-ics?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Gate+Driver
https://www.ixysic.com/Products/IGBT-MOSFETDvr.htm
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/smpd-packages/hiperfet-and-mosfet?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=68ba338f-8b20-4b97-b7d0-f4fe191d25b2&filename=jlln-jlls-datasheet&utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=c5acc8f1-9272-4889-a442-ce23c9eccd78&filename=tls-datasheet&utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/mega-120v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/automotive-passenger-car/high-current-fuses/midi-70v?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse

Forklift truck charging

Input rectification and Power Factor Control (PFC)

T-Type Neutral Point Clamped Boost Converter (Vienna Rectifier)
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DC+

@ click the product series in
the table below for more info

Technology Series
Fuse 606, 505, 607
MOV TMOV, Xtreme
Diode LSIC2SD,
DHG, DSEI, DSEPxx
Si MOSFET X2-Class
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/xtreme.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEP&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET

Littelfuse products for forklift charging

@ click the product series in
the table below for more info

Technology Function in application Product series Benefits Features
Overcurrent protection of auxiliary Enables robust yet compact design; reduces Rated voltage @ 500 VAC; 10-63 A rating
Fuse ower suppl 606, 505, 607 | customer qualification time by complying with available: small footorint ’
p pply third-party safety standards such as UL/IEC ’ P
. . Reduces customer qualification time by complying | High energy absorption capability: 40-530 J (2 ms);
MoV Protects from transient spikes or surges IMOV, Xireme with third-party safety standards, such as UL/IEC integrated thermal protection
LSIC2SD,
Diode Part of vienna rectifier DHG, DSEI, Reduces losses; increases efficiency High surge capability; negligible Izg; Tj 175 °C
DSEPxx
Si MOSFET Active rectification X2-Class Optimized for high-frequency applications Ultra-low on-resistance Ros(on) and gate charge Qg;

dv/dt ruggedness

WA Littelfuse
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/505.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/607?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/xtreme.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+Schottky+Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEP&SearchSubmit=Go
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=Heat+Pump&utm_campaign=MOSFET

DC-DC stage with active rectification (B e et e

for higher efficiency

ok ok wemm g ek | | W e

the table below for more info

Technology Series

SMPD

VDC-Iink

' JEL} JE’}

Primary
Phase-shifted
Full-Bridge LLC

WA Littelfuse

Expertise Applied | Answers Delivered

— . X4-Class,
'“%H Vpc-out AEEREr Trench Gen 1, 2, 3

. n Si Diode N

= -
5 DC-

Synchronous

Rectifier or
Diode Rectifier
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https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-mosfets.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/smpd-packages/standard.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/b61089bdr?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode

Littelfuse products for
unidirectional charging DC-DC stage

Click the product series in
the table below for more info

o

Technology Function in application Product series Benefits Features
LSIC Optimized for high-frequency applications Ultra-low output capacitance and on-resistance
SiC MOSFET ggtlgéecnflca:;on on primary side
converter Ultra-low and compact package profile; low package
SMPD Board space savings; offers more design flexibility ~ |inductance; excellent thermal capability; high-power
cycling capability
Si MOSFET Secondary side output active rectification of X4-Class,

(Active rectification)

DC-DC converter

Trench Gen 1, 2, 3

Optimized for high-frequency applications

Ultra-low on-resistance Rps(on) and gate charge Qg;
dv/dt ruggedness

< blode Secondary side output passive rectification of DSEK 60
(Passive DC-DC ?;nve . putp DPGWF”XX Reduces switching losses; increases efficiency High surge capability; negligible Irg; Tj 175 °C
rectification) -

WA Littelfuse

Expertise Applied | Answers Delivered
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https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-mosfets.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/smpd-packages/standard.aspx?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=SiC+MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Si+MOSFET
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/fred-low-vf?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/b61089bdr?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode
https://www.littelfuse.com/products/power-semiconductors/fast-diodes-and-schottky-products/fast-recovery-discretes/hiperfred-extreme-fast?utm_source=Spotlight&utm_medium=Material+Handling+Charging+Solutions&utm_campaign=Fast+Diode

Additional information can be found on Littelfuse.com
Explore the world of Littelfuse with the electronics eCatalogs (ecatalogs littelfuse.com)

EV Charging
Brochure

By fulfilling many zero-emission mandates, electric

C||ck on ;! i S ut % Litle"use- two-/three-wheelers help improve air quality

images for 7‘ . | led | Answers Delivered
more et

information y i : il EV Charging Solutions

8 eV infrastructure ‘ ‘

/ Two-Three-Wheeler |
. . Solutions Spotlight
¥4 Littelfuse
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Integrated Circuit

EV Chrgng
Solutions Spotlight

Selection Guide


https://ecatalogs.littelfuse.com/
https://ecatalogs.littelfuse.com/Power-Semiconductor-and-IC-Selection-Guide/1/
https://ecatalogs.littelfuse.com/Sensing-Products-Selection-Guide/a/
https://ecatalogs.littelfuse.com/Circuit-Protection-Product-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/EV-Charging-Application-Guide/1/
https://www.ckswitches.com/media/3447/ck_auto-ev-charging-flyer.pdf
https://ecatalogs.littelfuse.com/Integrated-Circuits-Selection-Guide/1/
https://info.littelfuse.com/hubfs/Electronics/Documents/LFUS_xAE_Two_Three_%20Wheeler_Spotlight.pdf
https://www.littelfuse.com/media?resourcetype=market-presentations&itemid=aa4f7e77-9fa0-4fc9-a3c7-4cc5b891bfcd&filename=lfus-evi-ev-charging-spotlight

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

Broad product portfolio Compliance & regulatory expertise

We are an industrial technology
manufacturing company empowering a
sustainable, connected, and safer world

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

Application expertise Testing capabilities

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

We help customers get products to
market faster and offer certification
testing to global regulatory standards

P

Connectivity,

Safety

Global customer service Global manufacturing

Our global customer service team will
work with you to anticipate your needs
and ensure a seamless experience

We offer high-quality manufacturing
that is committed to the highest
quality standards

Wi Littelfuse
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SN

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 “as is” 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 specific use without further testing or modification. Littelfuse
expressly disclaims all warranties, whether express, implied or statutory, including but not limited to the implied warranties of merchantability and fitness for a particular purpose,
and non-infringement. It is the customer’s sole responsibility 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.com/disclaimer-electronics.
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http://littelfuse.com/
http://www.littelfuse.com/disclaimer-electronics
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