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EV Charging Solutions

Supercharged Solutions to Enhance .
Safety, Efficiency, and Reliability /
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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 determine fithess forea
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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Types of electric vehicle charging stations

AC Level 1* AC Level 2* DC Fast Charger* Wireless Charger*

Basic home Home and public Public and commercial Home and public
installation installation installation installation
(Mode 1 or Mode 2)** (Mode 3)** (Mode 4)**
Voltage Voltage Voltage Power levels

120 V AC, 1-phase
250 V AC, 1-phase
480 V AC, 3-phase

208 V=240 V AC, 1-phase
250 V AC, 1-phase
480 V AC, 3-phase

380 V-600 V AC, 3-phase

WPT1 - 3.7 kW
WPT2 - 7.7 kW
WPT3 - 11 kW

Current rating
12 A-16 A (32 A for 3-phase)

Current rating
12 A-80 A

Current rating
DC output (up to 400 A)

Grid to battery efficiency
94% at a 10" ground clearance

Charging time
8-12 hours***

Charging time
4—6 hours***

Charging time
30 mins***

Vehicle ground clearance
100-250 mm (3.9" to 9.8")
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* As defined by SAE J1772
¥ As defined by SAE J2954
** As defined by IEC 61851-1

*** Charge time dependent on vehicle’s battery capacity and charge acceptance rate
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Global electric vehicle charging equipment market

Market trends and drivers Rapid growth of EV Charging at ~36% CAGR

Increasing production of electrified vehicles: estimated 6 million vehicles in
2019 growing to 40 million vehicles in 2025 = need for higher efficiency
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7.3 million chargers are active across the world (as of 2019), of which, nearly
6.5 million are private chargers, 0.6 million are public slow chargers, and 0.26

million are public fast chargers :
Currently, more than 70% of the charging is done at home. Convenience, cost- . . I

efficient, and a variety of support policies are the main driving.
2019 2020 2021 2022 2023 2024 2025

N
o

Million units
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Majority of charging to occur at home or workplace during a span of several

hours (AC charging) = bidirectional topologies is needed for smart grid EV charging equipment by type in 2019

Limited charging grid capacity in most regions = Emergence of combo .
ESS+PV with DC charger 2% 1% 7o

Increasing voltage and power output of DC chargers
for fast charging = 500 V to 800 V

Low-power DC charging solution in residential/campus will replace the AC

charging solution to make charging faster (20 kw DC versus 7 kW AC) 90%
DC charger create a need for improved safety and additional components, such
as advanced liquid-cooled cables, substations, and energy storage systems mAC Level1 ®AC Level 2 DC Charging  m Wireless Charging

. o Source: IEA Report Global EV Outlook 2020; DC Fast Charging; Modor Intelligence;
lltte"llse Statista Report; Littelfuse estimates
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https://www.iea.org/reports/global-ev-outlook-2020
https://www.globenewswire.com/news-release/2020/11/09/2122433/0/en/Electric-Vehicle-Fast-Charging-System-Market-Global-and-Regional-Analysis-2020-2025-with-Focus-on-Combo-Charging-GB-T-CHADeMO-Supercharger.html
https://www.mordorintelligence.com/industry-reports/electric-vehicles-charging-stations-market
https://www.kbvresearch.com/electric-vehicle-charging-infrastructure-market/

AC charging station

1 Service Access Panel

4  User Interface

® TVS Diode Array
® Polymer ESD Suppressor

® Reed Sensor

2 Input Protection 5 Communication

® Fuse ® TVS Diode Array
® MOV ® Reed Relay
® GDT
® TVS Diode
® Temperature Sensor
® PPTC ® Reed Sensor

® Schottky Diode
® SIDACtor® + MOV

7 AC Relays/Contactor

® Contactors & Relays

@A Littelfuse

Expertise Applied | Answers Delivered Littelfuse, Inc. © 2021 4

0. 1



AC charger functional block diagram
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Access panel
Sensors

Output

Legend:
— Power
—» Data

the table below for more info

| @ Click on the product series in

Technology Product series
High-current Fuse 606
(Primary protection) -
Surge protection
(Primary protection) SFD Type 2
Fast-acting or Time lag Fuse 314, 324, 215

(Secondary protection)

Metal-Oxide Varistor

TMOV, UltraMOV

Gas Discharge Tube CG2, CG3
TVS Diode AKB, 1.5SMC
PPTC LVR**
Schottky Diode DST, DSA, DSB

SIDACtor + MOV

PxxxOFNL + UltraMOV

TVS Diode Array

AQ24CAN, SM712

Reed Relay HE3600
TVS Diode Array SP1026
Polymer ESD XGD10402

Reed Sensor

59060, 59045

Temperature Sensor

PPG, USW,
Glass Coated Thermistor

Reed Sensor

59060, 59045

Contactors or
Relays

HCC 1 & 2 Pole,

HCC 3 & 4 Pole, HCD, or

SCO1*, SCO2*

*Please contact Littelfuse sales.for more details
**Only used in case of Linear transformer
Note: Other Littelfuse solutions may be suitable depending on design-5pecific requirements
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://www.littelfuse.com/products/surge-protection-modules-and-devices/surge-protection-devices.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SPD
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/314.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/324.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://www.littelfuse.com/~/media/electronics/datasheets/fuses/littelfuse_fuse_215_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/medium-to-high-surge-gdt/cg-cg2.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/tvs-diodes/leaded/ak6.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/polyswitch-resettable-pptcs/line-voltage-rated-devices/lvr.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=PPTC
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode#q=DST&t=SeriesTab
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSA&SearchSubmit=Go&utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSB&SearchSubmit=Go&utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=SIDACtor
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sm712.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-relays/he3600.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Relay
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1026.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode%20Array
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/xgd10402.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Polymer%20ESD
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Reed%20Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Reed%20Sensor
https://www.littelfuse.com/products/temperature-sensors/leaded-rtds/thin-film-platinum-rtd-sensors/ppg.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor#q=USW&t=SeriesTab
https://www.littelfuse.com/products/temperature-sensors/leaded-thermistors/glass-coated-chip-thermistors.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Reed%20Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Reed%20Sensor
https://hartlandcontrols.com/1-2-pole-contactor-20-40-fla/
https://hartlandcontrols.com/3-4-pole-contactor-20-40-fla/
https://hartlandcontrols.com/3-pole-50-120-fla/

~
Click on the product series in

the table below for more info

@

Features and benefits of Littelfuse solutions_

Technology

Function in application

Product series

Benefits

Features

High-current Fuse

Primary over-current protection of EV

Enables robust yet compact design; can operate in

Rated voltage @ 500 VAC; 40-63 A rating available;

(Secondary Protection)

supply

(Primary Protection)  |equipment 606 extreme temperature environment small footprint

S_urge protecthn Protects from power fluctuations or surges SPD Tvpe 2 V\_/|thst§nds hlgh—(_energy transients tp prevent _20 kA nqmlnal _mterruptlng rating and 50 kA maximum
(Primary protection) =ob L = disruption, downtime, and degradation interrupting rating

Fast-acting Fuse Overcurrent protection of auxiliary power 314. 324 215 Reduces customer qualification time by complying with |In accordance with UL Standard 248-14; available in

third-party safety standards such as UL/IEC

cartridge and axial lead format

Reduces customer qualification time by complying with

High energy absorption capability:

Mov GDT.'” series with TMOV. protects the TMOV, UlraMov third-party safety standards such as UL/IEC 40-530 J (2 ms); integrated thermal protection
auxiliary power supply unit from voltage I f Il P Hiah b . bility:

DT transients induced by lightning CcG2 CG3 Smal orm-factor allows for compact igh energy absorption capability;

— system design small form-factor; low leakage current
TVS Diode Prote_cts power line from transient surge AK6, LESMC Qood clamping ar_ld fast response time for High power TVS 8/20 ps rating from 1-20 kA in axial-

transient I high-energy transient protection lead or SMT form factor

PPTC Protected linear transformers from damages LVR* Fast time to trip; offers boards space savings; reduces |Line voltage ratings of 120 and 240 VAC; low
due to mech overloads, overheating, etc. —— customer qual time by complying with UL/IEC resistance; holding current up to 2 A; compact size

Schottky Diode i) G i iian DST, DSA, DSB Reduces switching losses; increases system High surge capability; negligible reverse recovery

efficiency, reliability and thermal management

current; T; =175 °C

SIDACtor + MOV

Enhancing surge protection for auxiliary
power supply

Pxxx0FNL + UltraMOV

Good clamping and fast response time for
high-energy transient protection

3 kA, 8/20 ps surge capability to help protect AC lines
from harmful transient surges.

TVS Diode Array

Protects CAN, Ethernet, RS-485 bus from
ESD, EFT, and voltage transient

AQ24CAN, SM712

Ensures reliability of the equipment without
performance degradation

Meets ESD protection levels specified under IEC 61000-
4-2;1S010605;
low leakage current and clamping voltage

Low power switching with up to 2500 V

Low power consumption; galvanic isolation;

Miniature single in-line package; external magnetic

Reed Relay isolation HES600 immune to environmental effects shield option
TVS Diode Array Protects ICs from ESD through displa SP1026 Smaller form-factor and multi-line protection enables |SP1026 has high ESD robustness for touchpads;
Polymer ESD 9 play XGD10402 ease of design XGD10402 has ultra-low capacitance for /0

Reed Sensor

Access panel for position sensing

59060, 59045

Robust in end application; mount directly into PCB;
no standby power requirement

Well suited for usage in high-moisture and
contaminated environments; molded stand-off to allow
board washing

Temperature Sensor

DC contacts hotspot detection

PPG, USW,
Glass Coated Thermistor

Offers high accuracy; high reliability;
excellent stability at high temperatures

Linear relationship between temp and resistance; temp
range -50 °C to +500 °C

Reed Sensor

Charging plug position sensing

59060, 59045

Robust design; well suited for usage in high-moisture
and contaminated environment

Hermetically sealed, magnetically operated contacts;
certified tor use in NA and Europe

Contactors or
Relays

®

Safety cutoff on the grid (power network) to
prevent abnormal current supply.

HCC 1 & 2 Pole,
HCC 3 & 4 Pole, HCD

Predetermined life cycle for application to minimize
cost; high electrical and thermal conductivity; good
resistance to oxidation for longer life

Long electrical life; High surge capability; Certified for
use in North America, Europe and Asia

SCO1*, SCO2*

PCB mount capable; higher flexibility for designers;
compact design;

Low heat generation and low coil power consumption;

performance to meet regulatory UL/IEC compliance

Expertise Applied \ Answers Delivered
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https://www.littelfuse.com/products/fuses/cartridge-fuses/10x32mm-fuses/606.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://www.littelfuse.com/products/surge-protection-modules-and-devices/surge-protection-devices.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SPD
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/314.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/324.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://www.littelfuse.com/~/media/electronics/datasheets/fuses/littelfuse_fuse_215_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/medium-to-high-surge-gdt/cg-cg2.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/tvs-diodes/leaded/ak6.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/polyswitch-resettable-pptcs/line-voltage-rated-devices/lvr.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=PPTC
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode#q=DST&t=SeriesTab
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSA&SearchSubmit=Go&utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSB&SearchSubmit=Go&utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=SIDACtor
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sm712.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-relays/he3600.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Relay
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1026.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode%20Array
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/xgd10402.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Polymer%20ESD
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Reed%20Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Reed%20Sensor
https://www.littelfuse.com/products/temperature-sensors/leaded-rtds/thin-film-platinum-rtd-sensors/ppg.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor#q=USW&t=SeriesTab
https://www.littelfuse.com/products/temperature-sensors/leaded-thermistors/glass-coated-chip-thermistors.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Reed%20Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Reed%20Sensor
https://hartlandcontrols.com/1-2-pole-contactor-20-40-fla/
https://hartlandcontrols.com/3-4-pole-contactor-20-40-fla/
https://hartlandcontrols.com/3-pole-50-120-fla/

DC charging station

1 Service Access Panel

® Reed Sensor

2 User Interface

® TVS Diode Array
® Polymer ESD Suppressor

3 Communication

® TVS Diode Array

4  Rectification & PFC

® SiC/Si MOSFET

® Rectifier Diode/Module
® Gate Driver

® Temperature Sensor

5 Rectification & PFC

® SiC/Si MOSFET

® Rectifier Diode/Module
® Gate Driver

® Temperature Sensor

10 Charging Plug

® Temperature Sensor
® Reed Sensor

6 Power Distribution Unit

® [Fuse

7 Input Protection

® Fuse

® Surge Protection Device
® TVS Diode

® Current Transformer

® AC Earth Fault Relay

® O DC Fuse
® HVDC Contactor
@ Earth Fault Relay

8 DC Output Protection :

9 Auxiliary Power Supply

® Fuse

® MOV, GDT, SIDACtor® + MOV

® Si MOSFET
® Redctifier Diode

@A Littelfuse
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@  Click on the product series in
the table below for more info

DC charger functional block diagram

Rectifier & power High-Frequency DC output
factor correction converter
7 8
AC
. Overload
input Power N Input Bridgeless, Full bridge 2
. . . . y |-
—  distribution > protection vienna or = resonant ™ chort-circuit
unit boost stage protection
o
Auxiliary ; . DC earth-fault
_l power supply Gate drivers —» Gate drivers —> protection
Current and n T . T
voltage
monitorin .
Tg —> Controllers +—— gg;;%:%?rﬁg
AC earth-fault
protection
2
4 . Al |
Wireless < » Communication User interfaces szissg;ne
CAN Bus «¢ T
Note: Power converter topologies may differ based on L d:
design-specific requirements. egenc: Power
o4 Littelfuse —> oas
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Technology

Product series

AC Fuse (PDU level)

JLLS, JLLN

Overcurrent protection
(Primary protection)

PSR, L50QS, L75QS

Surge protection

(Primary protection) SPD Type 2
TVS Diode AK®6, 1.5SMC
Si MOSFET Polar™

Rectifier and Schottky Diode

DMA, DST, DSA, DSB

AC Fuse
(Secondary protection)

314, 324

Metal-Oxide Varistor

TMOV, UltraMOV

Gas Discharge Tube

CG2, CG3

SIDACtor + MOV

PxxxOFNL + UltraMOV

Rectifier Diode

DMA

Rectifier Module

MDD, VUO, MDNA

SiC/Si MOSFET/
Discrete IGBT

LSIC1MO/X2-Class/XPT

Diode

LSIC2SD, DHG, DSEI

Temperature Sensor

USUR1000, KC

Gate Driver IXDN609, IX4351NE
Current Transformer SE-CS30
AC Earth-Fault Relay SE-704

Note: Other Littelfuse solutions may be suitable depending

on design-specific requirements.

Littelfuse, Inc. © 2021



https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlln.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection#q=PSR&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l50qs.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l75qs.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection
https://www.littelfuse.com/products/surge-protection-modules-and-devices/surge-protection-devices.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SPD
https://www.littelfuse.com/products/tvs-diodes/leaded/ak6.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-standard/polar.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://ixapps.ixys.com/PartDetails.aspx?pid=10045&r=0
https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode#q=DST&t=SeriesTab
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSA&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSB&SearchSubmit=Go
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/314.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/324.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/medium-to-high-surge-gdt/cg-cg2.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=SIDACtor
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.ixys.com/PartSearchResults.aspx?searchStr=DMA&SearchSubmit=Go
http://ixapps.ixys.com/family.aspx?i=46
http://www.ixys.com/PartSearchResults.aspx?searchStr=VUO&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=MDNA&SearchSubmit=Go
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC#q=LSIC1MO&t=SeriesTab
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/xpt.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Discrete%20IGBT
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEI&SearchSubmit=Go
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.ixysic.com/home/pdfs.nsf/www/IXD_609.pdf/$file/IXD_609.pdf
https://www.ixysic.com/Products/SiC-MOSFETDvr.htm
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/relay-current-transformers/se-cs30.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Current+Transformer
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/ground-fault-relays/se-704.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=AC+Earth-Fault+Relay

~
Click on the product series in

the table below for more info

®

Features and benefits of Littelfuse solutions

Technology Function in application Product series Benefits Features
AC Fuse Provide fast-acting overload and short JLLS. JLLN Reduces damage to equipment caused by heating [Extremely current-limiting; Small footprint
(PDU Level) circuit protection. e and magnetic effects of short circuit currents; 200 KA interrupting rating

Overcurrent protection
(Primary protection)

Protects semiconductor devices

PSR, L50QS, L75QS

Lower I°t performance allows for quick response to
protect devices from higher heat energy

550-1300 Vac, 500-1000 Vpc, 40-2000 A

Surge protection

Protects from power fluctuations or

Withstands high-energy transients to prevent

20 kA nominal interrupting rating and 50 kA

(Primary protection) surges SPD Type 2 disruption, downtime, and degradation maximum interrupting rating
. Protects power line from transient surge Good clamping and fast response time for High power TVS 8/20 s rating from 1 kA to
TVS Diode a AK®6, 1.5SMC E . . . .
transient high-energy transient protection 20 kA in axial-lead or SMT form factor
. . o . . . e . Low ros(ony and Qg; avalanche rated; international
- ™ "
Si MOSFET High-speed switching Polar Easy to mount; space-savings; high power density standard packages: low package inductance
Rectifier a_nd Schottky Provides output rectification in auxiliary DMA, DST, DSA, DSE  Improves power supply unit efficiency L_ow fon/vgrd voltage drop; high-frequency operation;
Diode power supply e high junction temperature
AC Fuse Overcurrent protection of auxiliary 314. 324 Reduces customer qualification time by complying |In accordance with UL Standard 248-14;
(Secondary protection power supply T with third-party safety standards such as UL/IEC available in cartridge and axial lead format
. . X i Reduces customer qualification time by complying High energy absorption capability:
MoV GDTA in series with TMOV. protects the IMOV, UiiraMOY with third-party safety standards such as UL/IEC 40-530 J (2 ms); integrated thermal protection
auxiliary power supply unit from voltage High energy absorption capability;
GDT transients induced by lightning CG2, CG3 Small form-factor allows for compact system design 9 gy b p '

small form-factor; low leakage current

SIDACtor + MOV

Enhancing surge protection for auxiliary
power supply

PxxXOFNL + UltraMOV

Good clamping and fast response time for
high-energy transient protection

3 kA, 8/20 pus surge capability to help protect AC
lines from harmful transient surges.

Rectifier Diode

Converts AC line voltage supplied to the

Rectifier Module

drive to DC

DMA

Small footprint; multiple package options
(high voltage, isolated, and standard packages)

Low leakage current and forward voltage drop;
improved thermal behavior; high robustness

MDD, VUO, MDNA

Compact design, better electrical isolations

Package with DCB ceramic; very low forward
voltage drop and low leakage current

SiC/Si MOSFET/
Discrete IGBT

Boost converter for high-frequency

Diode

switching in the PFC circuit

LSIC1IMO/X2-Class/XPT

Optimized for high-frequency applications

Ultra-low output capacitance and on-resistance

LSIC2SD, DHG, DSEI

Reduces switching losses; increases efficiency

High surge capability; negligible Irg; Tj 175 °C

Temperature Sensor

Temp sensing for semiconductors

USUR1000, KC

Rapid thermal response and long-time reliability

UL recognized; temperature range: -40-125 °C

Gate Driver

Controls the switching MOSFETS/IGBTs

IXDN609, IX4351NE

Quick turn-on and turn-off of MOSFETSs/IGBTS;
eliminates the need for separate supply

9 A peak current; low propagation delay time;
low output impedance

Current Transformer

Offers ground-fault detection and

AC Earth-Fault Relay

protection

SE-CS30

Specifically designed for low level detection;
flux conditioner is included to prevent saturation

Turns ratio 600:1 and current rating 30:0.05 A

SE-704

No calibration; low level protection and system

coordination; low maintenance

Microprocessor-based; adjustable pickup (10 mA-5

A); Adjustable time delay (30 ms-2 s)

WA Littelfuse
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https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlln.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection#q=PSR&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l50qs.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l75qs.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection
https://www.littelfuse.com/products/surge-protection-modules-and-devices/surge-protection-devices.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SPD
https://www.littelfuse.com/products/tvs-diodes/leaded/ak6.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-standard/polar.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://ixapps.ixys.com/PartDetails.aspx?pid=10045&r=0
https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode#q=DST&t=SeriesTab
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSA&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSB&SearchSubmit=Go
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/314.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/324.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/medium-to-high-surge-gdt/cg-cg2.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=SIDACtor
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.ixys.com/PartSearchResults.aspx?searchStr=DMA&SearchSubmit=Go
http://ixapps.ixys.com/family.aspx?i=46
http://www.ixys.com/PartSearchResults.aspx?searchStr=VUO&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=MDNA&SearchSubmit=Go
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC#q=LSIC1MO&t=SeriesTab
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/xpt.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Discrete%20IGBT
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEI&SearchSubmit=Go
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.ixysic.com/home/pdfs.nsf/www/IXD_609.pdf/$file/IXD_609.pdf
https://www.ixysic.com/Products/SiC-MOSFETDvr.htm
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/relay-current-transformers/se-cs30.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Current+Transformer
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/ground-fault-relays/se-704.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=AC+Earth-Fault+Relay

DC charger functional block diagram

Rectifier & power High-Frequency

v

B

Click on the product series in
the table below for more info

Technology

Product

SiC or Si MOSFET

LSIC1MO, X-Class,
X2-Class, HiPerFET™

Diode

LSIC2SD, DHG,
DSEI

factor correction converter
" 1 L]
input Power Inbut Bridgeless, )
—»  distribution > protgction vienna or | Flrjélszrrlggn?’
unit boost stage

DC output
Overload
& >
short-circuit
protection

Temperature Sensor

USUR1000, KC

Gate Driver IXDN609, IX4351NE
DC Fuse PSR, SFPJ
s
Auxiliary . ) DC earth-fault Diode DMA, DHG, DSEI
power supply Gate drivers —» Catedrivers —%  protection
| —E ? HV DC Contactor DCNxx
Current and i T DC Earth-Fault Relay SE-601
voltage
monitoring Charging Plug Earth Reference Module SE-GRM
T —> Controllers . E— Position/Temp 2="0RV
Temperature Sensor | EEG, dUSr\]N -
AC earth-fault I I Glass Coated Thermistor,
— protection Reed Sensor 59060, 59045
-
. N o . Access panel .
Wireless < » Communication User interfaces SenSOrS TVS Diode Array AQ24CAN, SM712
T TVS Diode Array SP1026
CAN Bus ¢ Polymer ESD XGD10402
Note: Power converter topologies may differ based on Legend: Reed Sensor 59060, 59045
design-specific requirements. —» Power
i Y — Data Note: Other Littelfuse solutions may be suitable depending
% I'Itte"use on design-specific requirements.
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https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC#q=LSIC1MO&t=SeriesTab
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x-class.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-hiperfets.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEI&SearchSubmit=Go
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.ixysic.com/home/pdfs.nsf/www/IXD_609.pdf/$file/IXD_609.pdf
https://www.ixysic.com/Products/SiC-MOSFETDvr.htm
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection#q=PSR&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/products/fuses/specialty-power-fuses/solar-fuses/spfj.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://ixapps.ixys.com/datasheet/dma150e1600na.pdf
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEI&SearchSubmit=Go
https://www.littelfuse.com/products/dc-solenoids-and-relays/high-voltage-dc-contactor-relays.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=HV%20DC%20Contactor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/ground-fault-relays/se-601.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=DC%20Earth-Fault%20Relay
https://www.littelfuse.com/products/protection-relays-and-controls/accessories/ground-reference-modules/se-grm.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Earth%20Reference%20Module
https://www.littelfuse.com/products/temperature-sensors/leaded-rtds/thin-film-platinum-rtd-sensors/ppg.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor#q=USW&t=SeriesTab
https://www.littelfuse.com/products/temperature-sensors/leaded-thermistors/glass-coated-chip-thermistors.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sm712.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1026.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/xgd10402.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor

Click on the product series in
the table below for more info

®

Features and benefits of Littelfuse solutions

Technology

Function in application

Product series

Benefits

Features

SiC or Si MOSFET

Diode

High-frequency switching and
rectification

LSICIMO, X-Class,
X2-Class, HiPerFET™

Optimized for high-frequency applications

Ultra-low output capacitance and on-resistance

LSIC2SD, DHG,
DSEI

Reduces switching losses; increases efficiency

High surge capability; negligible Irg; Tj 175 °C

Temperature Sensor

Semiconductor temperature
measurement

USUR1000, KC

Rapid thermal response and long-time reliability

UL recognized; wide range of temperature:
-40 °C to 125 °C

Quick turn-on and turn-off of MOSFETS;

9 A peak current; low propagation delay time;

Gate Driver Controls the switching MOSFETSs IXDN609, 1X4351NE eliminates the need for separate supply low output impedance
2 p
DC Fuse Protects semiconductor devices PSR, SFPJ Lower It pgrformance_allows for quick response to 550-1300 Vac, 500-1000 Vpc, 40-2000 A
protect devices from higher heat energy
Diode CHAdeMO standard requires safety DMA, DHG, DsE| | Compact design; low turn-on loss; High voltage options; very low forward voltage drop;

diode for secondary protection

lower power dissipation

small form factor

The main contactors connect and

Allows a low-voltage signal to switch the contacts

Wide range of capabilities—can switch from 10’s of

HV DC Contactors disconnect the DC charging unit DCNxx for a high voltage signal zpv;;sl,t;o 1000’s of amps, and 10’s of volts to 1000’s
DC Earth-Fault Relay |Offers low-level ground-fault protection. SE-601 Provides a wide range of low-level protection; Adjustable pickup (1-20 mA); adjustable time delay
Ground-fault current is sensed using a adjustable trip delay allows quick protection or (50 ms—2.5 s); CSA certified, UL Listed (E340889),
Earth Reference Module/ Ground-Reference Module SE-GRM delayed response CE (European Union), C-Tick
PPG, USW, Offers high accuracy; high reliability; Linear relationship between temp and resistance;

Temperature Sensor

DC contacts hotspot detection

Glass Coated Thermistor,

excellent stability at high temperature

temp range -50 °C to +500 °C

Reed Sensor

Charging plug position sensing

59060, 59045

Robust design; well suited for usage in
high-moisture and contaminated environment

Hermetically sealed, magnetically operated
contacts. Certified tor use in NA and Europe

TVS Diode Array

Protects CAN, Ethernet, RS-485 bus
from ESD, EFT, and voltage transient

AQ24CAN, SM712

Ensures reliability of the equipment without
performance degradation

Meets ESD protection levels specified under IEC
61000-4-2; ISO10605; low leakage current and
clamping voltage

TVS Diode Array
Polymer ESD

Protects ICs from ESD through display

SP1026
XGD10402

Smaller form-factor and multi-line protection
enables ease of design

Low capacitance of 1.0 pF per I/O

Reed Sensor

Access panel for position sensing

59060, 59045

Robust design; well-suited for usage in
high-moisture and contaminated environment

Hermetically sealed; magnetically operated
contacts; certified for use in NA and Europe

@A Littelfuse
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https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC#q=LSIC1MO&t=SeriesTab
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x-class.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-hiperfets.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEI&SearchSubmit=Go
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.ixysic.com/home/pdfs.nsf/www/IXD_609.pdf/$file/IXD_609.pdf
https://www.ixysic.com/Products/SiC-MOSFETDvr.htm
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection#q=PSR&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/products/fuses/specialty-power-fuses/solar-fuses/spfj.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Fuse
https://ixapps.ixys.com/datasheet/dma150e1600na.pdf
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEI&SearchSubmit=Go
https://www.littelfuse.com/products/dc-solenoids-and-relays/high-voltage-dc-contactor-relays.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=HV%20DC%20Contactor
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/ground-fault-relays/se-601.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=DC%20Earth-Fault%20Relay
https://www.littelfuse.com/products/protection-relays-and-controls/accessories/ground-reference-modules/se-grm.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Earth%20Reference%20Module
https://www.littelfuse.com/products/temperature-sensors/leaded-rtds/thin-film-platinum-rtd-sensors/ppg.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor#q=USW&t=SeriesTab
https://www.littelfuse.com/products/temperature-sensors/leaded-thermistors/glass-coated-chip-thermistors.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sm712.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1026.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/xgd10402.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor

Wireless charging station

1 Service Access Panel

® Reed Sensor

2 User Interface

® TVS Diode Array
® Polymer ESD Suppressor

00 0 0 =

3 Communication

® TVS Diode Array

4  Rectification & PFC

® SiC/Si MOSFET

® Rectifier Diode/Module
® Gate Driver

® Temperature Sensor

5 High-frequency Converter

® SiC MOSFET
® Gate Driver
® Temperature Sensor

@A Littelfuse
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Input Protection 7 Power Distribution Unit

Fuse
Surge Protection Device
TVS Diode

Current Transformer
AC Fault Relay

N\
NN
8 Auxiliary Power Supply
® Fuse
® MOV, GDT, SIDACtor® + MOV
® Si MOSFET
® Rectifier Diode
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Click on the product series in
the table below for more info

Wireless Charger Functional Block Diagram

Rectifier & power

High frequency

factor correction converter
ac 1 . 8 |
input Power | . Bridgeless,
istributi npu vienna or Full bridge
—9p distribution > - '
unit "~ protection boost resonant —>
stage
B
supply drivers drivers
Current andn T
voltage
monitoring
T —> Controllers
AC earth-
fault
a protection
0
W|re|ess< » Communication . User
interfaces
CAN Bus T
o

Note: Power converter topologies may differ based on

. R design-specific requirements.
/4 Littelfuse

Expertise Applied \ Answers Delivered

Technology Product
Uil eEs AC Fuse (PDU level) JLLS, JLLN
Power Transfer
Overcurrent protection PSR, L5008, L750S
(Primary protection)
Impe- Power
dance Transmission SR [FelEE e SPD Type 2
Matching Coil (Primary protection) =200 Ve <
Network s X
TVS Diode AK®6, 1.5SMC
Si MOSFET Polar™
Rectifier and Schottky Diode DMA, DST, DSA, DSB
AC Fuse
(Secondary protection) 314, 324
Metal-Oxide Varistor TMOV, UltraMOV
Gas Discharge Tube CG2, CG3
SIDACtor + MOV PxxxOFNL + UltraMOV
Rectifier Diode DMA
Access panel
Sensors Rectifier Module MDD, VUO, MDNA
SiC/Si MOSFET/
Discrete IGBT LSIC1MO/X2-Class/XPT
Diode LSIC2SD, DHG, DSEI
Temperature Sensor USUR1000, KC
Gate Driver IXDN609, IX4351NE
Current Transformer SE-CS30
AC Earth-Fault Relay SE-704
Legend: Note: Other Littelfuse solutions may be suitable depending
» Power on design-specific requirements.
—» Data
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https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlln.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection#q=PSR&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l50qs.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l75qs.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection
https://www.littelfuse.com/products/surge-protection-modules-and-devices/surge-protection-devices.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SPD
https://www.littelfuse.com/products/tvs-diodes/leaded/ak6.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-standard/polar.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://ixapps.ixys.com/PartDetails.aspx?pid=10045&r=0
https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode#q=DST&t=SeriesTab
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSA&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSB&SearchSubmit=Go
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/314.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/324.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/medium-to-high-surge-gdt/cg-cg2.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=SIDACtor
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.ixys.com/PartSearchResults.aspx?searchStr=DMA&SearchSubmit=Go
http://ixapps.ixys.com/family.aspx?i=46
http://www.ixys.com/PartSearchResults.aspx?searchStr=VUO&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=MDNA&SearchSubmit=Go
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC#q=LSIC1MO&t=SeriesTab
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/xpt.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Discrete%20IGBT
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEI&SearchSubmit=Go
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.ixysic.com/home/pdfs.nsf/www/IXD_609.pdf/$file/IXD_609.pdf
https://www.ixysic.com/Products/SiC-MOSFETDvr.htm
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/relay-current-transformers/se-cs30.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Current+Transformer
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/ground-fault-relays/se-704.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=AC+Earth-Fault+Relay

Features and benefits of Littelfuse solutions

~
Click on the product series in

the table below for more info

®

Technology Function in application Product series Benefits Features
AC Fuse Provide fast-acting overload and short JLLS. JLLN Reduces damage to equipment caused by heating [Extremely current-limiting; Small footprint
(PDU Level) circuit protection. e and magnetic effects of short circuit currents; 200 KA interrupting rating

Overcurrent protection
(Primary protection)

Protects semiconductor devices

PSR, L50QS, L75QS

Lower I°t performance allows for quick response to
protect devices from higher heat energy

550-1300 Vac, 500-1000 Vpc, 40-2000 A

Surge protection

Protects from power fluctuations or

Withstands high-energy transients to prevent

20 kA nominal interrupting rating and 50 kA

(Primary protection) surges SPD Type 2 disruption, downtime, and degradation maximum interrupting rating
. Protects power line from transient surge Good clamping and fast response time for High power TVS 8/20 s rating from 1 kA to
TVS Diode a AK®6, 1.5SMC E . . . .
transient high-energy transient protection 20 kA in axial-lead or SMT form factor
. . o . . . e . Low ros(ony and Qg; avalanche rated; international
- ™ "
Si MOSFET High-speed switching Polar Easy to mount; space-savings; high power density standard packages: low package inductance
Rectifier a_nd Schottky Provides output rectification in auxiliary DMA, DST, DSA, DSE  Improves power supply unit efficiency L_ow fon/vgrd voltage drop; high-frequency operation;
Diode power supply e high junction temperature
AC Fuse Overcurrent protection of auxiliary 314. 324 Reduces customer qualification time by complying |In accordance with UL Standard 248-14;
(Secondary protection power supply T with third-party safety standards such as UL/IEC available in cartridge and axial lead format
. . X i Reduces customer qualification time by complying High energy absorption capability:
MoV GDTA in series with TMOV. protects the IMOV, UiiraMOY with third-party safety standards such as UL/IEC 40-530 J (2 ms); integrated thermal protection
auxiliary power supply unit from voltage High energy absorption capability;
GDT transients induced by lightning CG2, CG3 Small form-factor allows for compact system design 9 gy b p '

small form-factor; low leakage current

SIDACtor + MOV

Enhancing surge protection for auxiliary
power supply

PxxXOFNL + UltraMOV

Good clamping and fast response time for
high-energy transient protection

3 kA, 8/20 pus surge capability to help protect AC
lines from harmful transient surges.

Rectifier Diode

Converts AC line voltage supplied to the

Rectifier Module

drive to DC

DMA

Small footprint; multiple package options
(high voltage, isolated, and standard packages)

Low leakage current and forward voltage drop;
improved thermal behavior; high robustness

MDD, VUO, MDNA

Compact design, better electrical isolations

Package with DCB ceramic; very low forward
voltage drop and low leakage current

SiC/Si MOSFET/
Discrete IGBT

Boost converter for high-frequency

Diode

switching in the PFC circuit

LSIC1IMO/X2-Class/XPT

Optimized for high-frequency applications

Ultra-low output capacitance and on-resistance

LSIC2SD, DHG, DSEI

Reduces switching losses; increases efficiency

High surge capability; negligible Irg; Tj 175 °C

Temperature Sensor

Temp sensing for semiconductors

USUR1000, KC

Rapid thermal response and long-time reliability

UL recognized; temperature range: -40-125 °C

Gate Driver

Controls the switching MOSFETS/IGBTs

IXDN609, IX4351NE

Quick turn-on and turn-off of MOSFETSs/IGBTS;
eliminates the need for separate supply

9 A peak current; low propagation delay time;
low output impedance

Current Transformer

Offers ground-fault detection and

AC Earth-Fault Relay

protection

SE-CS30

Specifically designed for low level detection;
flux conditioner is included to prevent saturation

Turns ratio 600:1 and current rating 30:0.05 A

SE-704

No calibration; low level protection and system

coordination; low maintenance

Microprocessor-based; adjustable pickup (10 mA-5

A); Adjustable time delay (30 ms-2 s)

WA Littelfuse
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https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlls.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/fuses/industrial-power-fuses/class-t-fuses/jlln.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection#q=PSR&t=SeriesTab&f:@ftechnology30330=[Fuses]
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l50qs.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection
https://www.littelfuse.com/products/fuses/industrial-power-fuses/semiconductor-fuses/l75qs.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Overcurrent%20protection
https://www.littelfuse.com/products/surge-protection-modules-and-devices/surge-protection-devices.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SPD
https://www.littelfuse.com/products/tvs-diodes/leaded/ak6.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diodes/littelfuse_tvs_diode_1_5smc_datasheet.pdf.pdf?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-standard/polar.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://ixapps.ixys.com/PartDetails.aspx?pid=10045&r=0
https://www.littelfuse.com/search-results.aspx?utm_source=SFD&utm_medium=EV%20Charging&utm_campaign=Schottky%20Diode#q=DST&t=SeriesTab
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSA&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSB&SearchSubmit=Go
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/314.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/324.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=AC%20Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/medium-to-high-surge-gdt/cg-cg2.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=GDT
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=SIDACtor
https://www.littelfuse.com/products/varistors/radial-leaded/ultramov.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=MOV
https://www.ixys.com/PartSearchResults.aspx?searchStr=DMA&SearchSubmit=Go
http://ixapps.ixys.com/family.aspx?i=46
http://www.ixys.com/PartSearchResults.aspx?searchStr=VUO&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=MDNA&SearchSubmit=Go
https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC#q=LSIC1MO&t=SeriesTab
https://www.littelfuse.com/products/power-semiconductors/discrete-mosfets/n-channel-ultra-junction/x2-class.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Si%20MOSFET
https://www.littelfuse.com/products/power-semiconductors/discrete-igbts/xpt.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Discrete%20IGBT
https://www.littelfuse.com/products/power-semiconductors/silicon-carbide/sic-schottky-diodes.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Diode
https://www.ixys.com/PartSearchResults.aspx?searchStr=DHG&SearchSubmit=Go
https://www.ixys.com/PartSearchResults.aspx?searchStr=DSEI&SearchSubmit=Go
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.ixysic.com/home/pdfs.nsf/www/IXD_609.pdf/$file/IXD_609.pdf
https://www.ixysic.com/Products/SiC-MOSFETDvr.htm
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/relay-current-transformers/se-cs30.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Current+Transformer
https://www.littelfuse.com/products/protection-relays-and-controls/protection-relays/ground-fault-relays/se-704.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=AC+Earth-Fault+Relay

B

Click on the product series in
the table below for more info

Wireless Charger Functional Block Diagram

Rectifier & power

High frequency

Wireless

factor correction converter Power Transfer
ac 1 . 8
. Bridgeless, Impe-
input Power Inout h . d Power
» distribution ~ put vienna or Full bridge, ance N ( )
i "~ protection boost resonant —> Matching Transmssmn (( ))
unit Coils
stage Network
T K
supply drivers drivers
Current andn T
voltage
monitoring Access panel
T —> Controllers Sensors
AC earth-
fault
— i
? protection
Wireless 4 » Communication | User
interfaces
CAN Bus _
-
Note: Power converter topologies may differ based on Legend:
- . design-specific requirements. —» Power
o4 Littelfuse o
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Technology

Product

SiC MOSFET

LSIC1IMO

Temperature Sensor

USUR1000, KC

Gate Driver

IXDN609, 1X4351NE

TVS Diode Array

AQ24CAN, SM712

TVS Diode Array SP1026
Polymer ESD XGD10402
Reed Switch 59060, 59045
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https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC#q=LSIC1MO&t=SeriesTab
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.ixysic.com/home/pdfs.nsf/www/IXD_609.pdf/$file/IXD_609.pdf
https://www.ixysic.com/Products/SiC-MOSFETDvr.htm
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sm712.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1026.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/xgd10402.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor

Click on the product series in
the table below for more info

B

Features and benefits of Littelfuse solutions

MOSFETs/IGBTs

Technology Function in application Product series Benefits Features

. High-frequency switching and - . s Ultra-low output capacitance and
SiC MOSFET rectification LSIC1IMO Optimized for high-frequency applications on-resistance
Temperature Semiconductor Temperature Rapid thermal response and long-time UL recognized; wide range of temperature:

USUR1000, KC R o o
Sensor measurement ' reliability -40 °Cto 125 °C
o Quick turn-on and turn-off of . .
Gate Driver | COMOIS the switching IXDNEOO, IX4351NE | MOSFETS/IGBTS; eliminates the need for A\ Peak current; low propagation delay

separate supply

time; low output impedance

TVS Diode Array

Protects CAN, Ethernet, RS-485
bus from ESD, EFT, and voltage
transient

AQ24CAN, SM712

Ensures reliability of the equipment without
performance degradation

Meets ESD protection levels specified under
IEC 61000-4-2; 1SO10605; low leakage
current and clamping voltage

TVS Diode Array | Protects ICs from ESD through SP1026 Smaller form-factor and multi-line protection Low capacitance of 1.0 bF per I/O
Polymer ESD display XGD10402 enables ease of design P SPEP
Robust design; well suited for usage in - . .
Reed Switch Charging plug position sensing 59060, 59045 high-moisture and contaminated e e

environment

contacts; certified tor use in NA and Europe

@A Littelfuse

Expertise Applied \ Answers Delivered

Littelfuse, Inc. ©2021 16


https://www.littelfuse.com/search-results.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=SiC#q=LSIC1MO&t=SeriesTab
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.littelfuse.com/products/temperature-sensors/thermistor-probes-and-assemblies/surface-temperature-sensing/usur1000.aspx?utm_source=Spotlight&utm_medium=EV%20Charging&utm_campaign=Temperature%20Sensor
https://www.ixysic.com/home/pdfs.nsf/www/IXD_609.pdf/$file/IXD_609.pdf
https://www.ixysic.com/Products/SiC-MOSFETDvr.htm
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sm712.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp1026.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/xgd10402.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-sensors/59060.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59045.aspx?utm_source=Spotlight&utm_medium=EV+Charging&utm_campaign=Reed+Sensor

Select standards for EV charging equipment

Standard Title General Scope Region
IEC 61851 Series Electric Vehicle Conductive Charging System Various parts of this standard cover_general requirements, along with Global
AC chargers and DC chargers specifically.
5 Plugs, Socket-Outlets, Vehicle Connectors and Vehicle Inlets - .
IEC 62196 Series Conductive Charging of Electric Vehicles Standards for charging plugs, sockets, and connectors. Global
IEC 61980 Series Electric Vehicle Wireless Power Transfer (WPT) Systems Va"Ol.JS parts of this standa_\rd cove‘r‘general requirements for_wneless Global
charging systems, along with specific technology-based requirements.
GB/T 18487 Series | Electric Vehicle Conductive Charging System VENELS [RE0TS @ il SEmREne cover_general FELTEMENE, &l @i Hir China
AC chargers and DC chargers specifically.
GBI/T 20234 Series | Connection Set for Conductive Charging of Electric Vehicles Standards for charging plugs in China. China
Electric Vehicle and Plug-in Hybrid Electric Vehicle Conductive Physical, electrical, functional and performance standard for charging North
SAE J1772* ; ) ;
Charge Coupler plugs in North America. America
. A . . . Interoperability, electromagnetic compatibility, EMF, minimum
SAE J2954* W|re|e§s FERET ETSIE S L) BUR Fle) MEEEhe Ve il performance, safety and testing for wireless chargers in North Nort.h
and Alignment Methodology . America
America.
Safety standard for supply equipment (charging stations, cord sets,
. . . power outlets, etc.) in North America. Tri-national standard for U.S., North
UL 2594 Standard for Electric Vehicle Supply Equipment Canada, and Mexico (known as CAN/CSA C22.2 No. 280 in Canada America
and NMX-J-677-ANCE in Mexico).
UL 2202 Standard for Electric Vehicle (EV) Charging System Equipment Safety standard for electric vehicle charging equipment u.s.

*J1772™ and J2954™ are registered trademarks of SAE International
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Additional information can be found on Littelfuse.com

Explore the world of Littelfuse with the electronics eCatalogs (http://electronicscatalogs.littelfuse.com/)

5 = | = '
\ ¥ = cts in ucts
argin ns

EV Charging Application Guide
Power Semiconductor Catalog

Circuit Protection Catalog
Sensor Selection Guide

Click on images
to open the
catalogs

B4 Littelfuse B4 Littelfuse

Power Relay & Control Catalog

High Voltige, Aslog & Mixed Sighat ICs, Optically Isolated Devices

Surge Protection Devices Catalog

Integrated Circuits Catalog
Industrial Fuses Catalog

@A Littelfuse
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https://electronicscatalogs.littelfuse.com/EV-Charging-Application-Guide/1/
http://electronicscatalogs.littelfuse.com/
http://electronicscatalogs.littelfuse.com/psg
https://info.littelfuse.com/hubfs/Electronics/Documents/Littelfuse%20Sensing%20Products%20Selection%20Guide.pdf
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-Selection-Guide/C1/
https://www.littelfuse.com/~/media/electrical/catalogs/powrgard-electrical-product-catalog.pdf?hsCtaTracking=0a625365-9f45-49b1-b906-f56188559614%7Cba031552-b736-4475-b49b-73740b638845
https://www.littelfuse.com/~/media/protection-relays/catalogs/littelfuse_protectionrelays_product_catalog.pdf?hsCtaTracking=cebd443c-5b35-43aa-bb3d-2c6f954c9359%7C918620b9-e54b-4ab4-ad38-c2ae1ebbb801
https://www.ixysic.com/Index/ProdCatJump.htm
https://www.littelfuse.com/~/media/surge-protection-devices/catalog/littelfuse-surge-protection-catalog.pdf?hsCtaTracking=be31fad8-2c1f-47db-a86a-bbe3b009c5a5%7C7b79bdaf-4ed0-4f0e-a605-1820d62eb813

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

BROAD
PRODUCT PORTFOLIO

COMPLIANCE AND
REGULATORY EXPERTISE

An industrial technology manufacturing
company empowering a sustainable,
connected, and safer world

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

APPLICATION TESTING

CAPABILITIES

EXPERTISE

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

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

GLOBAL
CUSTOMER SERVICE

GLOBAL
MANUFACTURING

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

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

@A Littelfuse

Expertise Applied | Answers Delivered Littelfuse, Inc. © 2021 20



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 fithess 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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Types of electric vehicle charging stations

H As defined by SAE J1772
H As defined by IEC 61851-1

—

AC Level 1

= 120V AC, 1-phase, 12 A or 16 A max.
continuous current

il

AC Level 2

= 208 V-240 V AC, 1-phase, < 80 A max.
continuous current

DC Fast Charger

= 380 V-600 V AC, 3-phase input;
DC output

Mode 1 (AC) Mode 2 (AC)

= 250 V AC, 1-phase, = 250 V AC, 1-phase,

16 A max. -OR- 32 A max. -OR-
480 V AC, 3-phase, 480 V AC, 3-phase,
16 A max. 32 A max.

= Cord with no pilot or = Cord with control
auxiliary pilot & shock
connections protection

Mode 3 (AC)

= 250V AC, 1-phase, 32A max.
-OR-
480 V AC, 3-phase, 32 A max.

= Permanently connected to AC supply with
control pilot & shock protection

Mode 4 (DC)

= AC or DC input supply, cord or permanently
connected, with control pilot & shock protection

= Delivers AC power from the wall socket to
vehicle’s on-board charger

= Typically takes 8-12 hours* to charge fully
depleted battery

= Delivers AC power from the electrical supply to
vehicle’s on-board charger

= Typically takes 4-6 hours* to charge fully

= Delivers DC power, bypassing the vehicle’s
on-board charger

= Typically provides 80% charge of fully depleted

depleted battery

battery within 30 minutes*

* Charge time dependent on vehicle’s battery capacity and charge acceptance rate
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