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Battery Systems in Light
Electric Vehicles (>60 V)

u 2/3-Wheeler & Recreational
Energy Storage

. N\
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 fitness or

use of a particular system 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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What are Light Electric Vehicles (LEVs)?

Electric Two-Wheeler
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LEVs are compact, battery-powered rides revolutionizing urban travel through clean, efficient, and agile mobility.
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Battery voltage, current, and power ranges by LEV type

Battery capacity 2,000 Wh 4,000 Wh 6,000 Wh 8,000 Wh 10,000 Wh 12,000+ Wh

Electric motorcycle - . .
(3-25 kW) Electric utility vehicle

(5-20 kW)

(g P R
Electric bike

7 (250-900 W)

6o

e-Kick scooter Electric two-wheeler Electric three-wheeler High-end motorcycle
(600 W-1.5 kW) (400 W-4 kW) (2-8 kW) (20-200 kW)

Class B
Battery voltage: <60 V Battery voltage: >60 V

= Electric bike: 36-52 V - 48 V standard; 10-25 A - higher torque; used for city travel, by university students, etc.
= e-Kick scooter: 36-60 V - 48 V growing; 10-30 A; popular for urban commuting; moving to more power
= Electric two-wheeler: 48-72 V - 60 V+ popular; 20-50 A; used for city travel
= Electric three-wheeler: 48-96 V - 72 V+ rising; 30-100 A; cargo + passenger transit
= Electric utility vehicle: 72—120 V+ - 100 V+ common; 50-150 A; industrial and logistics
High-end motorcycle: 72-120 V+ - 100 V+ high-end; 50-300 A; consumer and sports
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Battery Management System (BMS)
architecture: comparing between different LEVs

LEVs <60 V, Class A
(e-Bike, e-Kick scooter, Electric two-wheeler)

LEVs >60 V, Class B
(Electric two-/three-wheeler, High-end motorcycle)

+VE +VE
Main fuse Current Charge/ Main f Current B?“ify
sensor discharge FET ain fuse sensor proui?tlon
Li-ion cells | Li-ion cells n
] n | n Insulation
" . Monitoring —|
! Anal ] Device (IMD)
| Thermal Temperature frorr:? :r?d Battery : | Thermal T t fAn?Iogd Battery
1 L <«———  » [P 1 " emperature ront en L
I coupling  monitoring & cell monitoring > CAN/LIN , coupling monitoring & coll » monitoring «—p CAN/LIN
\ balanci & control unit 1 ] & control unit
; / alancing 1 ﬁ balancing
Li-ion cells Li-ion cells
_I_. _VE _I_ -VE
O O

Protection node

Function

<60 V (Class A)

>60 V (Class B)

Main fuse

Clears hard shorts; protects pack, wiring, & controller

Voltage: <58.8 V; Icont: ~20-60 A;
Peaks: 2-3x; I_SC: ~0.4-0.9 kA

Voltage: 67-120 V; Icont: 80-200 A+;
Peaks: 2-3x; |I_SC: ~1-5 kA

Battery protection unit

Connects/disconnects the pack from the vehicle

Usually performed by MOSFETSs (often many in parallel)

MOSFETS rated up to 200 V + DC Contactor Relay rated for
DC (up to 300 V) and high currents (up to 250 A)

IMD (isolation monitor) (to HV+,
HV-, chassis)

Detects leakage to chassis; prevents contactor from
closing; trips during operation

Not generally used

Solid State Relays used to switch safely, and reliably switch
high-voltage, ultra-low-current measurement paths

Balancing circuit/AFE protection

Isolates a shorted/abused sense lead; protects AFE
and harness

SMD fuse with high DC rating (commonly 125 VDC) and
current rating (typically from 0.25—-1 A)

Similar to <60 V

Secondary protection
at battery pack level

Permanently opens the pack under unrecoverable
faults (especially overvoltage/overcharge)

Three-terminal fuse rated up to 80 V and 60 A

SMD or Bolt-Down Three-Terminal Fuse rated up to 125 V
and 150 A

Temperature monitoring

Cell temperature sensing

NTC + TTape™ Platform

NTC + TTape™ Platform

Communication line

1/0 port, CAN/LIN protection against ESD

TVS Diode Array

TVS Diode Array

WA Littelfuse
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Battery protection & control solutions for LEVs <60 V

Electric bike, e-kick scooter, pedelec, and low-power electric two-wheeler such as moped and si;o’oter
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Battery protection & control solutions for LEVs >60 V
High-power electric two-/three-wheelers, electric utility vehicles, high-end motorcycles, etc.. Wy

Main fuse + Battery disconnect unit Insulation Monitoring Device
Fuse, DC Contactor Relay, MOSFET, (|MD)
TVS Diode, Current Sensing Resistor Solid State Relay

.. Communication interface
Temperature monitoring . TVS Diode Array,
NTC, TTape™ Platform 2 : PolySwitch® Resettable Device

AFE and Cell balancing : Battery swap/
Fuse, PolySwitch® Resettable Device, Battery detection/Anti-tamper
TVS Diode Reed Switch, Switch

®id Littelfuse

Expertise Applied | Answers Delivered Littelfuse, Inc. © 2025 6



&

Click the product series in
the table below for more info

Functional block diagram of BMS used in LEVs >60 V

Legend: Battery protection unit
—» Power Pre-charge DC Contactor
— resistor (Pre-
charge/Main) +VE
v, P O
Current MOSFET
sensing
h(
|
T |\ Vin Insulation Batt
n —— Monitoring swaap;;yg /
= Device (IMD) Safety interlock
Chassis/
V., 2

Temperature

e

Analog Front End
& cell balancing
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sensing Communication
Vin3 Micro- _(CAN/LI N)
controller
Bluetooth
Vi d
o 8 . Memory
- ) Battery monitoring
— N\ V,n & control unit VE
+ O

Technology Product series
Fuse, MIDI 70V, Mega, MAXI 58V,
Fuseholder 871, 881, LP Jcase, ATO
Fuse 438A, 437A, MINI, 521
OR
PolySwitch® Resettable 1812L
Device
TVS Diode TPSMB-L
NTC Leaded, Surface Mount
TTape™ Platform ITP

DC Contactor Relay

DCNEV, DCNLEV, DCNLR

200V X4-Class,

MOSFET Trench (T, T2
: TPSMD, TP5.0SMDJ,
TVS Diode SZ5KASMC
Current Sensing WSTM-A, SSA
Resistor
_ AQ24COM-02,
TVS Diode Array AQ24COM-01
i ®
PolySwitch® Resettable nanoASMD

Device

Solid State Relay

LAA110, LCA701, CPC1009N

Reed Switch MDSR-10
) ZMS, ZMSM, LCS, KSC
® LlVlo, £IVIVIVIE, LUV, oL,
C&K® Switches ZMV, ZMW, ATS
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https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/mega?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/blade-fuses-shunt/maxi/999?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/871?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/881?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-holders/in-line-fuse-holders/jcase-fhjp?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-holders/in-line-fuse-holders/ato-fh2?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/438a?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/437a?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-aftermarket-products-fuses/blade-fuses-shunts-automotive-aftermarket/mini?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/pico-fuses-axial-radial-thru-hole-fuses/521?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=PolySwitch+Device
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors/standard-leaded-dc-series?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=NTC
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=NTC
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/ttp?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TTape+Platform
https://www.littelfuse.com/products/relays-contactors-transformers/high-voltage-dc-contactor-relays?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=DC+Contactor+Relay
https://www.littelfuse.com/products/relays-contactors-transformers/high-voltage-dc-contactor-relays/dcnlev50?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=DC+Contactor+Relay
https://www.littelfuse.com/products/relays-contactors-transformers/high-voltage-dc-contactor-relays/dcnlr?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=DC+Contactor+Relay
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-trench-gate?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmd?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp5-0smdj?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/sz5kasmc?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-type-current-shunt-resistors/ssa?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/nanoasmd?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=PolySwitch+Device
https://www.littelfuse.com/products/power-semiconductors-control-ics/solid-state-relays/optomos-relays/normally-open-relays/dual-1-form-a/laa110?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Solid+State+Relay
https://www.littelfuse.com/products/power-semiconductors-control-ics/solid-state-relays/optomos-relays/normally-open-relays/1-form-a/lca701?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Solid+State+Relay
https://www.littelfuse.com/products/power-semiconductors-control-ics/solid-state-relays/optomos-relays/normally-open-relays/1-form-a/cpc1009n?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Solid+State+Relay
https://www.littelfuse.com/products/sensors/fluid-level-position-sensors/reed-switches/mdsr-10?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Reed+Switch
https://www.ckswitches.com/products/switches/product-details/Snap/ZMS/
https://www.ckswitches.com/products/switches/product-details/Snap/ZMSM/
https://www.ckswitches.com/products/switches/product-details/Snap/LCS/
https://www.ckswitches.com/products/ksc-series-explanation-guide/
https://www.ckswitches.com/products/switches/product-details/Snap/ZMV/
https://www.ckswitches.com/products/switches/product-details/Snap/ZMW/
https://www.ckswitches.com/products/switches/product-details/Detect/ATS/

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

Benefits of recommended Littelfuse products

Technology Function in application Product series Benefits Features
. . MIDI 70V, Mega, . L ) Bolt down, bladed, and SMD form factors;
Fuse, Clears hard shorts; protects pack, wiring, MAX] 58V 58V, 871, 881, Prov_ldes safety prott_actlon in Ic?w and high breaking capacity: meets ISO 8820 standard or
Fuseholder and controller e medium-voltage environments; full-range fuses . f
LP Jcase, ATO new AEC-Q specification
Fuse 438A, 437A, MINI, Skl excelle_nt t_e_mperature_z siitalliiy alid Meets new AEC-Q specification; fast response to
= s performance reliability; ceramic substrate ensures O GO ENEEED el Gt
7 compatibility with high-temperature environment i
e Protect the balancing circuit/the AFE P y 9 P
PolySwitch® 1812L Compact design saves board space; Low prgflle; fast response to fault currents;
Resettable Device 7 resettable protection low resistance
Gall fiartier 18 sames [l cveneiEss Excellent clamping capability; meets automotive AEC-Q101 qualified; meets |IEC standards for ESD
TVS Diode - P 9 TPSMB-L industry standards; fast response time; low reverse | protection and ISO standards for in-vehicle
P leakage current (Ig) transient surges
Monitors analog temperature to facilitate Leaded, Surface | Allows for high-precision temperature measurement uL recc_)gnlzed with ring lug mounting; .SMD NTCsin
NTC . . == | . hermetically sealed MELF package suitable for
functional control of batteries Mount in harsher environments . o
. operation up to 220 °C
e . . . ) ) ) - . Trip temperature of 58+3 °C, up to 50 sensing points,
TTape™ Platform Manages battery lifetime and helps identify TP Simple integration with existing BMS architectures + on one string; enables BMS wakeup and single

hazardous temperature levels

enables enhanced BMS control systems

GPIO port usage

DC Contactor Relay

Connects and disconnects battery from
main circuitry

DCNEV, DCNLEV,
DCNLR

Allows a low-voltage signal to switch the contacts for
a high-voltage signal

Wide range of capabilities: can switch up to
thousands of amps and thousands of volts

200V X4-Class,

Protects contactor from arcing, smoother

Low Rpgon), bidirectional current flow, strong SOA,

MOSFET Battery protection (hybrid/solid-state) Trench (T. T2 pre-charge, .Iower EMI, programmable protection, gate-driver control, silent switching
enables rapid fault clearance
. . TPSMD, . X . Excellent clamping capability, high surge capability,
TVS Diode tPr;%tseic;t:tsagalnst VEliEgR Splies TP5.0SMDJ, ?ﬁptsl;:;zsitt;oard SIPEIEE, [TRNERS MUETEE low Zener impedance, and fast response time;
SZ5KASMC P SMD low profile surface mount package
Current Sensing Measures pack charge/discharge current WSTM-A, SSA High sensing accuracy; low thermal offset drift; Isolated from HV network; no additional power loss

Resistor

low thermal sensitivity drift

due to shunt resistor

WA Littelfuse
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https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/mega?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/blade-fuses-shunt/maxi/999?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/871?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/881?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-holders/in-line-fuse-holders/jcase-fhjp?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuse-holders-fuse-blocks-accessories/fuse-holders/in-line-fuse-holders/ato-fh2?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuseholder
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/438a?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/437a?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-aftermarket-products-fuses/blade-fuses-shunts-automotive-aftermarket/mini?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/pico-fuses-axial-radial-thru-hole-fuses/521?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=PolySwitch+Device
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors/standard-leaded-dc-series?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=NTC
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=NTC
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=NTC
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/ttp?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TTape+Platform
https://www.littelfuse.com/products/relays-contactors-transformers/high-voltage-dc-contactor-relays?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=DC+Contactor+Relay
https://www.littelfuse.com/products/relays-contactors-transformers/high-voltage-dc-contactor-relays/dcnlev50?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=DC+Contactor+Relay
https://www.littelfuse.com/products/relays-contactors-transformers/high-voltage-dc-contactor-relays/dcnlr?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=DC+Contactor+Relay
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-trench-gate?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmd?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp5-0smdj?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/sz5kasmc?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-type-current-shunt-resistors/ssa?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Current+Sensing+Resistor

Click the product series in
the table below for more info

&

Benefits of recommended Littelfuse products

Technology

Function in application

Product series

Benefits

Features

AEC-Q101 qualified; meets ESD protection levels

TVS Diode Array E;:o_;ec;tsds\?giglveeSelﬁ(cet;onlc ICs from ESD, % Ensures .relltgblerequrrr;ent with no degradation in specified under IEC 61000-4-2 and ISO 10605:
! 9¢ sp! e communication fine pertormance low leakage current and clamping voltage
5
. Reduce weight of wire harnesses; low the use of .
® ; . .
PolySwitch ) Resettable overcurrent protection nanoASMD smaller wire sizes; solid state composition of PPTC $urface mount; rated up to 60 V; meets automotive
Resettable Device . . I industry standards
devices helps provide reliability
. " " " LAA110, LCA701, L . 1500 V /O isolation; low drive requirements;
6 Solid State Relay | Monitors isolation CPC1009N Allows robust operation in a small four-pin package no arching
. Provides the control signal for the Ensures contamination resistance and a Switches up to 200 VDC or 0.5 Aatup to 10 W;
Reed Switch battery pack MDSR-10 compact design 10"2 Q insulation resistance
7 Enables battery detection switchin ZMS, ZMSM, LCS, |Confers long electrical and mechanical life; ideal IP65/IP67; SPST NO/SPST NC/SPDT;
ry 9 KSC, ZMV, ZMW  when space is limited compact size
C&K® Switches

Anti-tamper protection

Withstand harsh environments; long life;
small footprint

IP54 sealed; vertical detect and a normally closed
function
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https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/nanoasmd?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=PolySwitch+Device
https://www.littelfuse.com/products/power-semiconductors-control-ics/solid-state-relays/optomos-relays/normally-open-relays/dual-1-form-a/laa110?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Solid+State+Relay
https://www.littelfuse.com/products/power-semiconductors-control-ics/solid-state-relays/optomos-relays/normally-open-relays/1-form-a/lca701?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Solid+State+Relay
https://www.littelfuse.com/products/power-semiconductors-control-ics/solid-state-relays/optomos-relays/normally-open-relays/1-form-a/cpc1009n?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Solid+State+Relay
https://www.littelfuse.com/products/sensors/fluid-level-position-sensors/reed-switches/mdsr-10?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=Reed+Switch
https://www.ckswitches.com/products/switches/product-details/Snap/ZMS/
https://www.ckswitches.com/products/switches/product-details/Snap/ZMSM/
https://www.ckswitches.com/products/switches/product-details/Snap/LCS/
https://www.ckswitches.com/products/ksc-series-explanation-guide/
https://www.ckswitches.com/products/switches/product-details/Snap/ZMV/
https://www.ckswitches.com/products/switches/product-details/Snap/ZMW/
https://www.ckswitches.com/products/switches/product-details/Detect/ATS/

Additional information can be found at Littelfuse.com

Explore the world of Littelfuse products and applications with ecatalogs (ecataloqs.litte»lfuse.com)
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Power Semiconductor Integrated Circuits

B

Circuit Protection
Selection Guide

C&K Switches

Power Semiconductor Sensing Products Integrated Circuit
Product Catalog Selection Guide ) Selection Guide

Selection Guide

Click
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Electric Two- and Battery Management
Three-Wheeler Solutions System Protection Electric bikes (e-bikes)
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B rensporaton
] y

Elect ree-Wheeler BMS Protection E-bikes Scan the code
Solutions Spotlight Spotlight Spotlight to learn more!
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https://www.littelfuse.com/
http://electronicscatalogs.littelfuse.com/
https://electronicscatalogs.littelfuse.com/Integrated-Circuits-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-Selection-Guide/1/
https://techpoint.littelfuse.com/media?resourcetype=application-spotlight-presentations&itemid=ec1ee3e8-f96c-4065-aa44-e333216bd4ff&filename=lfus-t23-electric-two--three-wheelers-solutions-spotlight
https://electronicscatalogs.littelfuse.com/C-and-K-Switch-Product-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Circuit-Protection-Product-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/Sensing-Products-Selection-Guide/a/
http://electronicscatalogs.littelfuse.com/?utm_source=Spotlight&utm_medium=Battery+Systems+LEV&utm_campaign=eCatalogs
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Partner for tomorrow’s electronic systems

Broad Product Portfolio

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

Application Expertise

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

Global Customer Service

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

WA Littelfuse
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Testing Capabilities

We help customers get products to
market faster, and we offer certification
testing per global regulatory standards.

Compliance and Regulatory

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

Global Manufacturing

Our high-volume manufacturing is
committed to the highest quality
standards.

Littelfuse, Inc. ©2025 12
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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 customer’s specific use without further testing or modification. Littelfuse
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 components, and environmental conditions. Customers must independently provide appropriate design and operating safequards to minimize any risks
associated with their applications and products. Read complete Disclaimer Notice at: www.littelfuse.com/disclaimer-electronics.
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