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Two-Wheelers and
Three-Wheelers
EV Charging Solutions

EV Infrastructure
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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 fithessfor 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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By fulfilling zero-emission mandates, electric two-
wheelers and three-wheelers help improve air quality

Battery capacity 500 Wh 1,000 Wh 3,000 Wh 5,000 Wh 7,000 Wh 10,000 Wh

Electric Bike " Electric Motorcycle
7 (250-900 W) Asia: (3-25 kW)
g | RoW*: (20-200 kW) 1
! Electric Utility Vehicle
‘ (5-20 kW)

Electric Kick Scooter = ,
(600-1 kW) Electric Two-Wheeler
(400 W-4 kW)

Electric Three-Wheeler
(2-8 kW)

Charging solutions <1 kW Charging solutions 1-3 kW modular architecture

Battery voltage range 24-96 V

. o * Rest of the World
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Electric two-wheelers and

three-wheelers market trends and drivers

Market trends and drivers

Rapid growth of electric

two-wheelers and three-wheelers

The global electric two-wheeler and three-wheeler market is projected
to grow from 1.05M units in 2021 to 19.11M units by 2031, ata CAGR
of ~34%

The double-digit growth of lithium-ion battery packs in the global
electric two-wheelers and three-wheelers market is driving the need for
charging infrastructure

Asia Pacific is expected to be the largest market. China spent
approximately $2.4 billion by 2020 to improve its charging facility
infrastructure

The Indian government has undertaken initiatives such as FAME-I|,
offering subsidies and tax exemptions to encourage buyers to change
from ICE bikes to electric two-wheelers and three-wheelers to reduce
Carbon emission

27 European countries have imposed taxes on carbon dioxide
emissions related to vehicles
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Source: CEEW, Littelfuse estimates (Does not include Kick Scooter, Electric Bike, and China
electric two-wheeler forecast)
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https://www.ceew.in/cef/intelligence/tool/electric-mobility/electric-vehicles

Electric two-wheelers and
three-wheelers system architecture AN
| |
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Two-wheelers and three-wheelers
charging application block diagram

Input rectification
Input | + Primary Output ‘ Output
protection Power Factor Control bridge rectifier protection
(PFC)

Diode Rectifier + Boost PFC Converter Phase shift Half or Passive rectification
OR Full Bridge Active rectification
Bridgeless PFC Converter Resonant LLC topology

f

Control board

‘.

Gate Driver

Rectifier Bridge /
Diode

Input Power Output 4 Control
protection conversion protection board
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KT‘\J Click on the product series in
%) the table below for more info

Typical charging solutions
for electric kick scooters and electric bikes (<1 kW)

PRIV N Technology Series
i Fuse 216, 215, 314
1 MOV TMOV, Xtreme
[
[ v
m vV B GDT CG2, CG3
Single EMI g >‘ Rectifier Bridge EBO40-12N
phase  Fijer % 44
MOSFET X2-Class, X3-Class
—~— oAl a
4.
n — Gate Driver 1X4340, IXD60x
1_ E Si 8llgde DUR,
J%}L SiC Diode LSIC2SD065
Power MOSFET with
y : HiPerDyn™ FRED Lol Lt
Legend: MOSFET X2-Class, X3-Class
——p Power
—p Data Gate Driver 1X4340, IXD60x
MCU
=t
Fuse 688, midi-70,
NN, CNNE, BF1 58
MCU Z 224
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https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/216?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/215?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/314?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/xtreme?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/medium-to-high-surge/cg-cg2-sn?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=GDT
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/high-voltage/cg3?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=GDT
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/single-phase-bridges-ac-bridge-rectifiers/single-phase-bridges/fbo40-12n?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4340?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/ultrafast-rectifier.aspx?utm_source=Spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Si+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=SiC+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-super-junction/multi-chip-configurations/fmd47-06kc5?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4340?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/hiperfred-extreme-fast?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/hiperfred-extreme-fast?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/6x25mm-fuses-cartridge-fuses/688?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/bf1-58v?utm_source=SFD&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.zilog.com/index.php?option=com_product&Itemid=26&task=parts&BL=1&familyId=6&productId=Z8F3224&device_series=Z8F3224

]_li’.. Click on the product series in
% | the table below for more info

Features and benefits of Littelfuse components

Technology Function in application Product Series Benefits Features

Fuse Protects and isolate subunit in case of 216. 215, 314 Reduces customer qualification time by complying | Compliance with third-party safety standards,
—' =7 |with third-party safety standards, such as UL/IEC  suchas UL/IEC

short circuit
Reduces customer qualification time by complying | High energy absorption capability:

Moy PlieiEeis fr_om (T RRIERY VST voltz_age BuIl IMOV, Xtreme with third-party safety standards, such as UL/IEC  |40-530 J (2 ms); integrated thermal protection
+ and transient surges; meets requirements for
GDT common mode protection CG2,CG3 Surge protection in a smaller size Rugged ceramic metal construction
Rectifier Bridge Converts AC voltage to DC voltage FBO40-12N _Very low leakage curren? and forward voltage drop; ;L2F)O V single-phase standard rectifier bridge
— improved thermal behavior in i4-Pac
. . . . . Ultra-low 2.3 A /1.9 A on-resistance Ros(on) and
MOSFET Primary side of the DC-DC converter X2-Class, X3-Class | Optimized for high-frequency applications gate charge Qg: dv/dt ruggedness
. 1.5 A to 30 A peak source/sink drive current;
Gate Driver Efficient switching of MOSFETs and IGBTs 1X4340, IXD60X Ultra-fast turn-on and tum-off of MOSFET; wide operating voltage range: -40 °C to +125 °C;
extremely robust device ’ )
low propagation delay times
Si Diode DUR
OR High-frequency switching and rectification P Reduces switching losses; increases efficiency High surge capability; negligible Irg; Tj 175 °C
. X LSIC2SD065
SiC Diode
Integrated PEC Boost Integrated switching for PFC EMD 15-06K C5 High power den_sny; reduces component count; Iptegrated MOSFET with FRED diode in
(power factor correction) ~— " |PCB space savings single package

Ultra-low 2.3 A /1.9 A on-resistance Ros(oon) and

MOSFET Primary side of the DC-DC converter X2-Class, X3-Class |Optimized for high-frequency applications gate charge Qg: dv/dt ruggedness

Ultra-fast turn-on and tum-off of MOSFET: 1.5 A to 30 A peak source/sink drive current;

Gate Driver Efficient switching of MOSFETs and IGBTs 1X4340, IXD60x . wide operating voltage range; -40 °C to +125 °C;
extremely robust device . .
low propagation delay times
; Secondary side output rectification of DSEK 60, Lo - - . o - L o
Diode DC.DC converter DSEP, DPG Reduces switching losses; increases efficiency High surge capability; negligible Irr; Tj 175 °C
Fuse Short circuit protection and overload 688, midi-70, Provides safety protection in high-voltage Bolt down form factor; fast-acting; high breaking
circuit protection CNN, CNNE, BEL 58 environments; quicker reaction time capacity; qualified to 1ISO 8820 standard

Simplifies design; low power consumption; board 8-bit MO with afast core, an efficient

MCU Controlling specific function on control board Z8F3224 p on; p ption; register-oriented architecture and a wide range of

SIPEEE SR CO R 0 S2e [HE integrated peripherals supporting up to 5V

Wi Littelfuse
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https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/216?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/215?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/cartridge-fuses/3ab_3ag-6_3x32mm-fuses/314?utm_source=Spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/xtreme?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/medium-to-high-surge/cg-cg2-sn?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=GDT
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/high-voltage/cg3?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=GDT
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/single-phase-bridges-ac-bridge-rectifiers/single-phase-bridges/fbo40-12n?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4340?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/ultrafast-rectifier.aspx?utm_source=Spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Si+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=SiC+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-super-junction/multi-chip-configurations/fmd47-06kc5?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4340?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/hiperfred-extreme-fast?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/hiperfred-extreme-fast?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/6x25mm-fuses-cartridge-fuses/688?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/bf1-58v?utm_source=SFD&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.zilog.com/index.php?option=com_product&Itemid=26&task=parts&BL=1&familyId=6&productId=Z8F3224&device_series=Z8F3224

Typical charging solutions for electric (@) Gk reproetseries i

% | the table below for more info I

motorcycles and three-wheelers (1-3 kw modular architecture)
o

Technology Series
,_>I Fuse 216, 215, 314
! VI
. vil MoV TMOV, Xtreme
L \'% g M +
A CG2, CG3
,_ ] GDT CG2, CG3
n n ﬁﬁ ’Jﬁ SIDACtor® PxxXOFNL, Pxxx0S3N
—Y * L AC Relay SCOx*
Single  gmi — f— o .
phase Fijter o At ) Rectifier Bridge FBO40-12N
E I_I :}L I_I :} MOSFET X2-Class, X3-Class
. H H vl i
—D Gate Driver 1X4340, 1XD60x
n A K LN’ T3l S 8',;’de DUR,
—
’J SiC Diode LSIC2SD065
. - i I Integrated PFC Boost FMD 47-06KC5
1 — 1
IEIJ i i MOSFET X2-Class, X3-Class
I
— Gate Driver IX4340, IXD60x
Legend: T Diode DSEK 60
—» Power Fuse Mega-120, midi-70,
—» Data CNN, CNNE
MCU
MOSFET X4-Class, MMIX
. . MCU Z8F3224
% Littelfuse
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https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/216?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/215?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/314?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/xtreme?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/medium-to-high-surge/cg-cg2-sn?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=GDT
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/high-voltage/cg3?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=GDT
https://www.littelfuse.com/products/overvoltage-protection/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=SIDACtor
https://www.littelfuse.com/products/overvoltage-protection/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0s3n?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=SIDACtor
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers/single-phase-bridges-ac-bridge-rectifiers/single-phase-bridges/fbo40-12n?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Rectifier+Bridge
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4340?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/ultrafast-rectifier.aspx?utm_source=Spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Si+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=SiC+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-super-junction/multi-chip-configurations/fmd47-06kc5?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4340?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/mega/mega-120v?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/single-switch/hiperfet-and-mosfet?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.zilog.com/index.php?option=com_product&Itemid=26&task=parts&BL=1&familyId=6&productId=Z8F3224&device_series=Z8F3224

':|_|11_ Click on the product series in
) the table below for more info

Features and benefits of Littelfuse components

Technology Function in application Product Series Benefits Features
Fuse Protects and isolates subunit in case of 216, 215, 314 Reduces customer qualification ime by complying with | Compliance with third-party safety standards, such as
short circuit e third-party safety standards, such as UL/IEC UL/IEC
MOV Protects from temporary over voltage event and TMOV. Xtreme Reduces customer qualification time by complying with | High energy absorption capability: 40-530 J (2 ms);
transient surges; meets requirements for — '~ |third-party safety standards, such as ULNIEC integrated thermal protection
common mode protection CG2,CG3 Surge protection in a smaller size Rugged ceramic metal construction
SIDACtor® Enhaﬁc?ng surge protfscu'on for auleiary power PxxxOENL, Poox0S3N Good clamping ar_md fast response time for 3 KA 8/20 ps surge capability to help protect AC lines
supply; improves AC input voltage immunity ' |high-enemy transient protection from harmful transient surges
Safety cutoff on the grid (power network) to PCB mount capable; higher flexibility for designers; Low heat generation and low cail power consumption;
AC Relay SCOx* ; h
prevent abnomal current supply compact design performance to meet regulatory ULII EC qompllance
Rectifier Bridge Improves AC input voltage immunity EBO40-12N _Very low leakage curren_t and forward voltage drop; _12_00 V single-phase standard rectifier bridge
I improved thermal behavior ini4-Pac i
MOSFET Primary side of the DC-DC converter X2-Class, X3-Class | Optimized for high-frequency applications :’J\Iflﬁ'lrz‘grggr:zz?ame Rz e gle IR
. 1.5 A to 30 A peak source/sink drive current;
Gate Driver Efficient switching of MOSFETs and IGBTs 1X4340, IXD60x U)I(ttra-faslttur;or:gnd_ UIREf SIS wide operating voltage range; -40 °C to +125 °C;
Sl [ETRIEENEE low propagation delay times
SiDiode DUR
OR High-frequency switching and rectification " Reduces switching losses; increases efficiency High surge capability; negligible Irr; Tj 175 °C
SiC Diode LSIC2SD065

Integrated PFC Boost

Integrated switching for PFC
(power factor correction)

EMD 47-06KC5

High power density; reduces component count;
PCB space savings

Integrated MOSFET with FRED diode in single package

Ultra-low 2.3 A/ 1.9 A on-resistance Roson) and gate

saving compared to 32-bit MCU

MOSFET Primary side of the DC-DC converter X2-Class, X3-Class | Optimized for high-frequency applications charge Og; dv/dt ruggedness
. 1.5 A to 30 A peak source/sink drive current;
Gate Driver Efficient switching of MOSFETs and IGBTs 1X4340, IXD60x U)I(ttra-r;aslttl;lr;or: gngi turn-off of MOSFET; wide operating voltage range; -40 °C to +125 °C;
extremely robustdevice low propagation delay times
Diode f:x;?::y SEREIANEEIEE (TG0 DSEK 60 Reduces switching losses; increases efficiency High surge capability; negligible Irr; Tj 175 °C
Short circuit protection and overload circuit Mega-120, midi-70, ] L I Boltdown form factor; fast-acting; high breaking
Fuse protection CNN, CNNE Provides safety protection; quicker reaction time capacity; qualified to ISO 8820 standard
MOSFET Outputreverse polarity protection X4-Class, MMIX Fastresponse time and lower heat signature Low Rus (on), dv/dt ruggedness
_— . S 8-bit MCU with a fast core, an efficient register-oriented
MCU Controlling specific function on control board Z8E3R24 Simplifies design; low power consumption; board space

architecture, and a wide range of integrated peripherals
supportingupto 5 V
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https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/216?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/215?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/314?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/xtreme?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/medium-to-high-surge/cg-cg2-sn?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=GDT
https://www.littelfuse.com/products/overvoltage-protection/gas-discharge-tubes/high-voltage/cg3?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=GDT
https://www.littelfuse.com/products/overvoltage-protection/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0fnl?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=SIDACtor
https://www.littelfuse.com/products/sidactor-protection-thyristors/high-exposure-surge-protection/pxxx0s3n
https://ixapps.ixys.com/datasheet/fbo40-12n.pdf
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4340?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/ultrafast-rectifier.aspx?utm_source=Spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Si+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=SiC+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-super-junction/multi-chip-configurations/fmd47-06kc5?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x2-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x3-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers/ix4340?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/gate-drivers/gate-driver-ics/igbt-mosfet-driver-ics/low-side-drivers?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Gate+Driver
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/fast-recovery/fred-low-vf?utm_source=spotlight&utm_medium=Two+Wheeler+%26+Three+Wheeler+Charging+Solutions&utm_campaign=Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/mega/mega-120v?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnn?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/specialty-power-fuses/lift-truck-fuses/cnne?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=Fuse
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/mosfet-modules/single-switch/hiperfet-and-mosfet?utm_source=spotlight&utm_medium=Two-Wheeler+and+Three_Wheeler+Charging+Solutions&utm_campaign=MOSFET
https://www.zilog.com/index.php?option=com_product&Itemid=26&task=parts&BL=1&familyId=6&productId=Z8F3224&device_series=Z8F3224

Additional information can be found on Littelfuse.com

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

Click on
images for
more
information

% Littelfuse
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Power Semiconductor
Catalog

Sensing Products
Selection Guide

By fulfilling many zero-emission mandates, electric
two-/three-wheelers help improve air quality

Battery Capacity 500 Wh 1,000 Wh

Battery Voltage Range 24-96 V.

Two-/Three-Wheeler RS— 2
Solutions Spotlight . Y
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http://electronicscatalogs.littelfuse.com/
https://info.littelfuse.com/hubfs/Electronics/Documents/LFUS_xAE_Two_Three_%20Wheeler_Spotlight.pdf
https://electronicscatalogs.littelfuse.com/EV-Charging-Application-Guide/1/
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://electronicscatalogs.littelfuse.com/Integrated-Circuits-Selection-Guide/1/
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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 for global regulatory standards

Safety

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

% Littelfuse
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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 customers 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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