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Heavy-lift/Cameras/Logistics

12S–14S LiPo 

(44–52 V)

2–8 kW 

MALE/HALE UAVs

Aviation fuel 

 Dual bus: 28 V (avionics);  

270 V DC

100 kWꟷ900 kW

Drone & UAV market shift toward

commercial & defense applications

Toy/Micro drones

1S LiPo (3.7 V)

5–20 W

 

Power range
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Camera hobby drones

2S–4S Li-ion/LiPo 

(7.4–15.4 V)

50–200 W

FPV racing/freestyle

4S–6S LiPo 

(14.8–25.2 V)

200–800 W per motor 

Inspection/mapping

4S–12S Li-ion/LiPo 

(15–48 V)

200–800 W 

Agricultural sprayers

12S–18S 

(44–75 V)

1–5+ kW 

Fixed-wing survey UAVs

6S–12S (22–48 V)

500 W–3 kW 

Nano/squad ISR

2S–4S Li-ion/LiPo

 (7.4–15 V)

20–100 W 

Loitering munitions

4S–6S Li-ion/LiPo

 (15–25 V)

300 W–1.5 kW

Tactical ISR

(company/battalion)

Battery or fuel 

+ 28 V DC bus

1–5 kW (electric)

Growing segments!

Battery-Powered 

Drones
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Commercial drones & military UAVs

represent the largest market opportunity

Global Consumer Military Commercial Others

$73B
in 2024

$4.1B
in 2022

$41B
in 2024

$30B
in 2024

~$19B
in 2024

$164B
by 2030

$26B
by 2030

~$67B
by 2030

$55B
by 2030

~$50B
by 2030

14.3% CAGR 13.3% CAGR 7.6% CAGR 10.6% CAGR

Growth Drivers

▪ Autonomy & AI improvements

▪ Sensor and camera advances

▪ Regulatory progress (BVLOS)

▪ Camera improvements

▪ Creator economy

▪ Lower cost & ease of use

▪ ISR & surveillance 

▪ Loitering munitions

▪ Attritable/autonomous systems

▪ Agriculture

▪ Delivery & logistics pilots

▪ Infrastructure inspection

▪ Enterprise analytics/ROI

Key Applications

▪ Photography/video

▪ FPV racing

▪ Recreational flying

▪ ISR

▪ Tactical strike

▪ Border surveillance

▪ Agriculture

▪ Delivery/logistics

▪ Inspection

▪ Public safety

▪ Government & low enforcement

▪ Drone services

▪ Software

Focus subsegments for Littelfuse Source: Global Market Report Source: Consumer Market Report

Source: Military Market Report Source: Commercial Market Report

Source: Global Market Report

https://www.grandviewresearch.com/industry-analysis/drone-market-report
https://www.grandviewresearch.com/industry-analysis/consumer-drone-market
https://www.grandviewresearch.com/industry-analysis/military-drone-market-report
https://www.grandviewresearch.com/industry-analysis/global-commercial-drones-market
https://www.grandviewresearch.com/industry-analysis/drone-market-report
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Drone & UAV system challenges & Littelfuse solutions
Comprehensive circuit protection

▪ Fuses, TVS, MOV, PPTC for fault, surge, and

transient protection

▪ Coverage from low-voltage to high-energy HV systems

Power path control & switching

▪ MOSFETs, SSRs, contactors for:

‒ inrush control

‒ battery disconnect/pre-charge

‒ safe power switching

Thermal & current monitoring

▪ NTC, TTape , CSR for:

‒ temperature sensing

‒ current measurement

‒ battery safety optimization

Interface & ESD protection

▪ ESD/TVS arrays for: USB-C, RF, CAN, 

communication lines

▪ Improves system robustness and 

reliability

High-reliability & harsh environment solutions

▪ Automotive & MIL-grade capable components

▪ DO-160 compliance

▪ Designed for: hybrid UAVs, high-power systems, and 

defense applications

Electrical stress & power scaling

▪ High fault energy (I²t) in >60 V and kW class systems

▪ Switching transients (dv/dt) from ESCs and DC-DC 

converters

▪ Load dump & unstable DC bus (hybrid/generator systems)

Interface & connection challenges

▪ Hot-plug events (USB-C, battery swap, payloads)

▪ Inrush current from bulk capacitance

▪ Connector wear, arcing, and resistance drift

Thermal & reliability constraints

▪ High current density → thermal rise

▪ Continuous operation (industrial, agriculture, ISR)

▪ Risk of thermal runaway in Li-ion systems

Signal integrity & protection

▪ ESD (IEC 61000-4-2) on USB, RF, comm lines

▪ EMI coupling in compact, high-speed systems

▪ Sensitive BMS and control electronics

Harsh & mission-critical environments

▪ Wide voltage range (12 V → 75 V → 270 V bus)

▪ Shock, vibration, moisture, temperature extremes

▪ Failure = mission loss (ISR/defense)
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High-level drone and UAV system architecture 

(fuel/hybrid vs. battery-powered)

Battery-powered dronesFuel-powered/hybrid military UAV

Legend:

               Power

               Data

Electronic Speed Controller (ESC)

MCU
Gate

Driver

Motor

drive

(3-phase)

Motor

Power distribution

(LDO/PMIC/ DC-DC)
Battery 

Charger

AC

main Li-ion

battery
BMS

Battery system 

Flight control system

MCU

Sensor 

fusion & 

control

I/O &

power 

control

Motor/

actuator 

control

Payload systems

IR 

camera

ISR 

Payload

LiDAR/

Mapping 

Sensor

Communication relay

WiFi

BLE
Data/

Video link

Connectivity & 

communications

USB
RF/

SATCOM

Sensor systems

Radar

IR

Pressure

GPS

Environmental 

sensors

Ground control &

user interface

Joystick

On/Off 

switch

Mode 

selection

Safety

Display/Telemetry

* ~270 V DC for high-load systems; converted  to 28 V for avionics

Fuel System

Engine

(Turboprop/

Hybrid ICE)

Propulsion

(Propeller/Thrust)

Power

conversion

& DC Bus

Power distribution unit
HVDC Bus

(270 V DC)

28 V DC Bus

Battery

(backup/buffer)

Flight control system

MCU

Sensor 

fusion & 

control

I/O &

power 

control

Motor/

actuator 

control

WiFi

BLE
Data/

Video link

Connectivity & 

communication

USB
RF/

SATCOM

Sensor systems

Radar

IR

Pressure

GPS

Environmental 

sensors

External charger/

ground power

Generator

High-power loads

Thermal Systems

Radar

ISR Payloads

Actuator System

(Servo Actuators &

Drive Electronics)

Flight Control 

Surfaces



Fuel-Powered/

Hybrid Military UAV Systems
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Charger/ground power
Fuse, MOV, MOSFET,  TVS Diode, 

Shottkey Diode

3

Power conversion
& DC Bus

Rectifier Diode​

1

Littelfuse solutions for 

fuel-powered/hybrid military UAV system

Sensor systems
Reed Sensor, Switch

6

Power distribution
TVS Diode, Power Diode, MOSFET 

2
Connectivity & 

communications
TVS Diode, Diode Array, Polymer ESD

5

Battery backup
Fuse, PPTC, TTapeTM,

TVS Diode Array, Switch

4
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Fuel-powered/hybrid military UAV system

architecture and Littelfuse solutions mapping
Technology Function in Application Product Series

AEC-Q/

MIL-Grade 

1 Rectifier Diode​
Converts AC line voltage

to DC

AC Bridges,

Diode Modules,​

Rectifier

2

TVS Diode
Clamps fast switching spikes 

from DC‒DC converters
15KPA, 30KPA

TP8.0SMDJ

SMD15KPA/HR

(DO-160 Compliant),

SMD30KPA/HR

(DO-160 Compliant)

Power Diode Rectification Power Diode

MOSFET Semiconductor switch Si MOSFET 
Automotive 

qualified

3

Fuse
Input protection/overcurrent 

protection
216, 215, 314

MIL-PRF-23419 

Fuses (592/593/594)

MOV
Surge suppression

(AC input/charger front-end)

LA, CIII, TMOV, 

Xtreme

AUMOV, SM10

DSCC Qualified Parts 

List (QPL), TX Hi-Rel

MOSFET Semiconductor switch Si MOSFET 
Automotive 

qualified

TVS Diode
DC output transient/

surge protection

P6KE, P6SMB, 

SMBJ

TPSMB/TPSMC

SMBJ-HR

(DO-160 Compliant),

SMDJ-HR

(DO-160 Compliant)

Power Diode Rectification Power Diode

Click the product series in the 

table below for more info

* ~270 V DC for high-load systems; converted  to 28 V for avionics

Fuel system

Engine

(turboprop/

hybrid ICE)

Propulsion

(propeller/thrust)

Power

conversion

& DC Bus

Power distribution unit
HVDC Bus

(270 V DC)

28 V DC Bus

Battery

(backup/buffer)

Flight control system

MCU

Sensor 

fusion & 

control

I/O &

power 

control

Motor/

actuator 

control

WiFi

BLE
Data/

video link

Connectivity & 

communication

USB
RF/

SATCOM

Sensor systems

Radar

IR

Pressure

GPS

Environmental 

sensors

External charger/

ground power

Generator

High-power Loads

Thermal systems

Radar

ISR payloads

Actuator system

(Servo actuators &

drive electronics)

Flight control 

surfaces

Legend:

               Power

               Data

1

2

3

4

56

https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/ac-bridge-rectifiers?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Rectifier+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-modules/diode-modules?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Rectifier+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/rectifier?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Rectifier+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/15kpa?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/30kpa?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp8-0smdj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp8-0smdj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/sm30kpa-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Power+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/automotive-qualified?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/automotive-qualified?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/216?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/215?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/314?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-reliability-military-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-reliability-military-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/high-reliability-military-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/la?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/c-iii?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/xtreme?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/aumov?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/surface-mount-monolithic-varistors/sm10?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/dscc-qualified-parts-list-qpl?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/dscc-qualified-parts-list-qpl?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/tx-hi-rel?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/tx-hi-rel?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/tx-hi-rel?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/automotive-qualified?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/automotive-qualified?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/leaded/p6ke?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/p6smb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmc?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smbj-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smbj-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smbj-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smdj-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smdj-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smdj-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Power+Diode
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Fuel-powered/hybrid military UAV system

architecture and Littelfuse solutions mapping
Technology Function in Application Product Series

AEC-Q/

MIL-Grade 

4

Fuse

Main pack fault isolation

(high-energy short 

protection)

MIDI 70V, MAXI 58V, 

 871, 881 

263 PICO® Fuses, 

MICRO  

262/268/269

Fuse/PPTC
Branch circuit overcurrent 

protection
438A, 437A/1812L 438A, 437A/1812L

TTape Temperature monitoring TTP

MOSFET

Battery disconnect/power 

path control (pre-charge 

support)

200V X4-Class

TVS Diode
DC bus surge and switching 

transient protection

TPSMD, 

TP5.0SMDJ,

TPSMB-L

SMBLCE-HR/HRA

SMCLCE-HR/HRA

(DO-160 Compliant)

CSR

Pack charge/discharge 

current monitoring (BMS 

feedback)

WSTM-A, SSA SSA

C&K® Switch

User control, service 

disconnect, and safety 

interlock

ZMS, LCS,

KSC, ZMV, ATS

8020, PBA,

KSC, KSJ 

5

TVS Diode 

Array ESD protection for BLE, 

WiFI, USB, etc

SP3213-01UTG,

SP1006-01UTG

AQ24COM-02

AQ1003

Polymer ESD
PGB10402, 

PGB10603
AXGD

TVS Diode Transient protection SMDJ
SMDLCE-HR/HRA

(DO-160 Compliant)

6
Reed Sensor

Position sensing (payload/ 

actuator/safety)
59170

C&K® Switch Various functions KSC

Click the product series in the 

table below for more info

* ~270 V DC for high-load systems; converted  to 28 V for avionics

Fuel system

Engine

(turboprop/

hybrid ICE)

Propulsion

(propeller/thrust)

Power

conversion

& DC Bus

Power distribution unit
HVDC Bus

(270 V DC)

28 V DC Bus

Battery

(backup/buffer)

Flight control system

MCU

Sensor 

fusion & 

control

I/O &

power 

control

Motor/

actuator 

control

WiFi

BLE
Data/

video link

Connectivity & 

Communication

USB
RF/

SATCOM

Sensor Systems

Radar

IR

Pressure

GPS

Environmental 

sensors

External charger/

ground power

Generator

High-power Loads

Thermal systems

Radar

ISR payloads

Actuator system

(servo actuators &

drive electronics)

Flight control 

surfaces

1

2

3

4

56

Legend:

               Power

               Data

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/blade-fuses-shunt/maxi/999?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/871?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/881?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/pico-fuses-axial-radial-thru-hole-fuses/263?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/pico-fuses-axial-radial-thru-hole-fuses/263?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/pico-fuses-axial-radial-thru-hole-fuses/263?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/pico-fuses-axial-radial-thru-hole-fuses/263?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/micro-tr3-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/micro-tr3-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/micro-tr3-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/micro-tr3-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/micro-tr3-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/micro-tr3-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/micro-tr3-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/438a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/437a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=PPTC
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/438a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/437a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=PPTC
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/ttp?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TTape
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmd?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp5-0smdj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smblce-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smblce-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smblce-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smblce-hra?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smclce-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smclce-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smclce-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smclce-hra?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-type-current-shunt-resistors/ssa?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-type-current-shunt-resistors/ssa?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.ckswitches.com/products/switches/product-details/Snap/ZMS/
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/Detect/ATS/
https://www.littelfuse.com/products/switches/push-button-switches/8020?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Switch
https://www.littelfuse.com/products/switches/push-button-switches/pba?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Switch
https://www.ckswitches.com/products/ksc-series-explanation-guide/
https://www.littelfuse.com/products/switches/tactile-switches/ksj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Switch
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp1006_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp1006_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp1006_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/aq1003-01etg/aq1003-01etg?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10402?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/overvoltage-protection/polymer-esd-suppressors/xtreme-guard/axgd?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smdj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smdlce-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smdlce-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smdlce-hr?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/avionics-high-reliability/smdlce-hra?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59170.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Reed+Sensor
https://www.ckswitches.com/products/ksc-series-explanation-guide/
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Power distribution
TVS Diode, Power Diode, MOSFET 

3

Littelfuse solutions for 

commercial drone & tactical UAV systems

Sensor system
Reed Sensor, Switch

6

Electronic speed controller
Fuse, TVS Diode, MOSFET, NTC

4
Battery charger

Fuse, MOV, MOSFET,  TVS Diode,

Shottkey Diode

1

Li-ion battery protection
Fuse, PPTC, TTapeTM, Battery 

Protector, TVS Diode Array

2
Connectivity & 

communications
TVS Diode, Diode Array, Polymer ESD

5
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Commercial drone and UAV system

architecture and Littelfuse solutions mapping
Technology Function in Application Product Series AEC-Q

1

Dedicated Li-ion Battery Chargers (Commercial & Military UAVs)

(15–60 V, 150 W–1 kW (typical);  48–100 V, 1–5+ kW (high power)*

Fuse
Input protection/

overcurrent protection
216, 215, 314

MOV
Surge suppression

(AC input/charger front-end)

LA, CIII, TMOV, 

Xtreme
AUMOV

MOSFET Semiconductor switch Si MOSFET Automotive qualified

TVS Diode
DC output transient/

surge protection
P6KE, P6SMB, SMBJ TPSMB/TPSMC

Power Diode Rectification Power Diode

2

Battery Protection>60 V (Commercial & Military Drones)

Fuse
Main pack fault isolation

(high-energy short protection)
MIDI 70V, MAXI 58V, 871, 881

Fuse/PPTC
Branch circuit overcurrent 

protection
438A, 437A/1812L 438A, 437A

TTape Temperature monitoring TTP

MOSFET
Battery disconnect/power path 

control (pre-charge support)
200V X4-Class,

TVS Diode
DC bus surge and switching 

transient protection

TPSMD, TP5.0SMDJ, 

TPSMB-L

TPSMD, TP5.0SMDJ, 

TPSMB-L

CSR
Pack charge/discharge current 

monitoring (BMS feedback)
WSTM-A SSA

C&K® Switch

User control, service 

disconnect, and safety 

interlock

ZMS, LCS, KSC, 

ZMV, ATS

Click the product series in the 

table below for more info

Legend:

 Power

 Data

Electronic Speed Controller (ESC)

MCU
Gate

Driver

Motor

drive

(3-phase)

Motor

Power distribution

(LDO/PMIC/ DC-DC)
Battery 

Charger

AC

main Li-ion

battery

Battery 

management 

system

Battery system

Flight control system

MCU

Sensor 

fusion & 

control

I/O &

power 

control

Motor/

actuator 

control

Payload systems

IR camera

ISR 

Payload

LiDAR/

Mapping 

Sensor

Communication relay

WiFi

BLE
Data/

Video link

Connectivity & 

communications

USB
RF/

SATCOM

Sensor systems

Radar

IR

Pressure

GPS

Environmental sensors

Ground control &

user interface

Joystick

On/Off 

switch

Mode 

selection

Safety

Display/Telemetry

1 2

4

5

7

* >1 kW: Higher-rated fuse, MOV, thermal, and output protection

3

6

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/216?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/215?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/3ab-3ag-6-3x32mm-fuses-cartridge-fuses/314?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/la?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/c-iii?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/xtreme?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/aumov?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/automotive-qualified?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/leaded/p6ke?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/p6smb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmc?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Power+Diode
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/blade-fuses-shunt/maxi/999?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/871?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/881?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/438a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/437a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=PPTC
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/438a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/437a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/ttp?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TTP
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmd?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp5-0smdj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmd?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp5-0smdj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-type-current-shunt-resistors/ssa?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.ckswitches.com/products/switches/product-details/Snap/ZMS/
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/Detect/ATS/
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Commercial drone and UAV system

architecture and Littelfuse solutions mapping
Technology Function in Application Product Series AEC-Q

3

TVS Diode
Clamps fast switching spikes 

from DC‒DC converters
SMAJ, SMBJ, 5KP TPSMB

Power Diode Rectification Power Diode

MOSFET Semiconductor switch Si MOSFET 
Automotive 

qualified

4

TVS Diode
Motor drive transient/

EMI protection
SMAJ, SMBJ, 5KP TPSMB

NTC Thermal monitoring RB

5

TVS Diode 

Array
ESD protection for BLE, 

WiFI, USB, etc.

SP3213-01UTG,

SP1006-01UTG

AQ24COM-02

AQ1003

Polymer ESD
PGB10402, 

PGB10603
AXGD

6

Reed Sensor
Position sensing

(payload/actuator/safety)
59170

C&K® Switch Various function KSC

7 Ground Control and User Interface

Click the product series in the 

table below for more info

Legend:

 Power

 Data

Electronic Speed Controller (ESC)

MCU
Gate

Driver

Motor

drive

(3-phase)

Motor

Power Distribution

(LDO/PMIC/ DC-DC)
Battery 

Charger

AC

main Li-ion

battery

Battery 

management 

system

Battery system

Flight control system

MCU

Sensor 

fusion & 

control

I/O &

power 

control

Motor/

actuator 

control

Payload systems

IR camera

ISR 

Payload

LiDAR/

Mapping 

Sensor

Communication relay

WiFi

BLE
Data/

Video link

Connectivity & 

communications

USB
RF/

SATCOM

Sensor systems

Radar

IR

Pressure

GPS

Environmental sensors

Ground control &

user interface

Joystick

On/Off 

switch

Mode 

selection

Safety

Display/Telemetry

1 2

4

56

7

* >1 kW: Higher-rated fuse, MOV, thermal, and output protection

3

https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/5kp?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Power+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Power+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/automotive-qualified?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/automotive-qualified?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/5kp?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors/0603-rb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=NTC
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp1006_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp1006_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp1006_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/automotive-tvs-diode-arrays/aq1003-01etg/aq1003-01etg?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/overvoltage-protection/polymer-esd-suppressors/xtreme-guard/axgd?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59170.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Reed+Sensor
https://www.ckswitches.com/products/ksc-series-explanation-guide/
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Littelfuse solutions for consumer drone systems

USB-C charging
Fuse, MOV, TVS Diode,

Schottky Diode, Temp. Indicator, eFuse

1

Battery system (main/buffer)
Fuse, PPTC, MHP, Battery Protector,

CSR, TVS Diode

2

Electronic speed controller 
TVS Diode, NTC

3

Connectivity & 

communications
TVS Diode Array, Polymer ESD

4

Payload systems
Reed Sensor, TVS Diode Array, 

Polymer ESD, Switch

5
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Consumer drone architecture

and Littelfuse solutions mapping

Click the product series in the 

table below for more info

Technology Function in Application Product Series

1

USB-C for Consumer Drones (5‒48 V, up to 240 W (typical 100–140 W))

Fuse
Protects power stage from 

overcurrent
218, 373, 443E

MOV
Protects against voltage transients 

and lightning
LA, M3

TVS Diode
Secondary protection against 

voltage transients

P6KE, P6SMB, 8.0SMDJ, 

1.5SMB, SMF4L

Bridge Diode AC rectification (50/60 Hz) Dxx15L

Schottky Diode Output rectification/reverse blocking MBR, DST

Temperature 

Indicator

Protects USB-C plugs and 

receptacle from overheating
SETP0805-100-CC

Protection IC 

(eFuse)

Protects USB-C and

USB-C PD from overcurrent and 

overvoltage

LS Series

2

Battery Protection for <60 V (Consumer Drones)

PPTC/MHP
Resettable overcurrent and 

overtemperature protection
LSP, MHP-TAT18

Fuse OR

Battery Protector

Secondary pack protection/

fail-safe overcurrent protection
881, 688 OR ITV

Fuse/PPTC
Branch or accessory

line protection
458 OR 0805L

CSR
Current sensing for charge/ 

discharge & BMS control
L4CL

TVS Diode Voltage transient protection SMF, SMF4L

Legend:

 Power

 Data

Electronic Speed Controller (ESC)

MCU
Gate

Driver

Motor

drive

(3-phase)

Motor

Power Distribution

(LDO/PMIC/ DC-DC)
Battery 

Charger

AC

main Li-ion

battery

Battery 

management 

system

Battery system

Flight control system

MCU

Sensor 

fusion & 

control

I/O &

power 

control

Motor/

actuator 

control

Payload systems

IR camera

ISR 

Payload

LiDAR/

Mapping 

Sensor

Communication relay

WiFi

BLE
Data/

Video link

Connectivity & 

communications

USB
RF/

SATCOM

Sensor systems

Radar

IR

Pressure

GPS

Environmental sensors

Remote Control

Joystick

On/Off 

switch

Mode 

selection

Safety

Display/Telemetry

1 2

3

4

6

5

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/218?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/tr5-fuses/373?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/443e?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/la?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/m3?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/leaded/p6ke?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/p6smb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/8-0smdj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=SFD&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/1-5smb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/rectifier/standard-diode-up-to-1800v?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Bridge+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Temperature+Indicator
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Temperature+Indicator
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Temperature+Indicator
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Temperature+Indicator
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Temperature+Indicator
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=eFuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/battery-strap/lsp?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=PPTC
https://www.littelfuse.com/products/fuses-overcurrent-protection/circuit-breakers/thermal/mini-breaker-mhp/mhp-tat18?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Battery+Protector
https://www.littelfuse.com/products/fuses-overcurrent-protection/circuit-breakers/thermal/mini-breaker-mhp/mhp-tat18?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Battery+Protector
https://www.littelfuse.com/products/fuses-overcurrent-protection/circuit-breakers/thermal/mini-breaker-mhp/mhp-tat18?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Battery+Protector
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/881?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/6x25mm-fuses-cartridge-fuses/688?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/battery-protector/itv-three-terminal-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Battery+Protector
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/458?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/0805l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=PPTC
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/l4cl?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=CSR
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
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Consumer Drone Architecture 

and Littelfuse Solutions Mapping
Technology Function in Application Product Series

3
TVS Diode Motor drive transient/EMI protection SMAJ, SMBJ, 5KP

NTC Thermal monitoring RB

4

TVS Diode Array

ESD protection for BLE,

WiFI, USB, etc

SP3213-01UTG,

SP1006-01UTG

Polymer ESD PGB10402, PGB10603

5

Reed Sensor
Position sensing (payload/ 

actuator/safety)
59170

C&K® Switch Reset/On-Off KSC

6 Remote Control

Click the product series in the 

table below for more info

Legend:

 Power

 Data

Electronic Speed Controller (ESC)

MCU
Gate

Driver

Motor

drive

(3-phase)

Motor

Power Distribution

(LDO/PMIC/ DC-DC)
Battery 

Charger

AC

main Li-ion

battery

Battery 

management 

system

Battery system

Flight control system

MCU

Sensor 

fusion & 

control

I/O &

power 

control

Motor/

actuator 

control

Payload systems

IR camera

ISR 

Payload

LiDAR/

Mapping 

Sensor

Communication relay

WiFi

BLE
Data/

Video link

Connectivity & 

communications

USB
RF/

SATCOM

Sensor systems

Radar

IR

Pressure

GPS

Environmental sensors

Remote control

Joystick

On/Off 

switch

Mode 

selection

Safety

Display/Telemetry

1 2

3

4

6

5

https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/5kp?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors/0603-rb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=NTC
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3213_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp1006_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp1006_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp1006_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/polymer-esd-suppressors/pulseguard-esd-suppressors/pgb10603.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/magnetic-sensors-and-reed-switches/reed-switches/59170.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Reed+Sensor
https://www.ckswitches.com/products/ksc-series-explanation-guide/
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Remote control and Littelfuse solutions

USB
Digital Temp Indicator, PPTC,

TVS Diode Array, eFuse

1
Joystick

Polymer ESD,TVS Diode Array, Switch

3

On/Off switch
Tactile Switch

2
Load switching

Load Switch IC

4
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Drone and UAV ground control system 

block diagram & solutions mapping

Click the product series in the 

table below for more info

Technology Function in Application Product Series MIL-Grade 

1

Digital 

Temperature 

Indicator

(USB-C)

Connector temperature 

monitoring/thermal 

protection

setP

Protection IC 

(eFuse)

(USB-C)

Overcurrent, overvoltage 

and short-circuit 

protection for USB input

LS0505EVD22,

LS0504EVT233,

LS0504EDD12

TVS Diode 

Array

ESD protection for USB 

data lines

(high-speed interface)

SPHV-C,

SC1205-01ETG, 

SP1021, SP3021

2 C&K® Switch

Power on/off,

mode selection,

user interface input

KMT0, KSC7,

KMR4, PTS645 KSC/KSJ (Tactile)

3 C&K® Switch
Joystick input/directional 

control for UAV operation
THB001P

MIL-DTL-83731F 

(Toggle)

8020, PBA 

(Pushbutton)

4
Load

Switch IC

Power distribution control, 

subsystem on/off 

switching, battery load 

management

LQ0502, LQ0504

USBLi-ion

battery

WiFi and

Bluetooth
Infrared

sensors

1

MCU

BMS

On/Off

switch

Joystick

Joystick

3

3

2

LDO

Legend:

Power

Data

4

Power

management

4

https://www.littelfuse.com/~/media/electronics/datasheets/temperature-indicators/littelfuse_temperature_indicator_setp_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Digital+Temperature+Indicator
https://www.littelfuse.com/~/media/electronics/datasheets/temperature-indicators/littelfuse_temperature_indicator_setp_datasheet.pdf.pdf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Digital+Temperature+Indicator
https://www.littelfuse.com/products/protection-ic/efuse/ls0505evd22?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=eFuse
https://www.littelfuse.com/products/protection-ic/efuse/ls0504evt233?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=eFuse
https://www.littelfuse.com/products/protection-ic/efuse/ls0504edd12?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=eFuse
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sphv-c.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sphv-c.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sphv-c.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sc1205_01etg.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sc1205_01etg.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sc1205_01etg.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1021?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/low-capacitance-esd-protection/sp3021?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.ckswitches.com/products/switches/product-details/Tactile/KMT0/
https://www.ckswitches.com/products/switches/product-details/Tactile/KSC7/
https://www.ckswitches.com/products/switches/product-details/Tactile/KMR4/
https://www.ckswitches.com/products/switches/product-details/Tactile/PTS645/
https://www.ckswitches.com/products/switches/product-details/Navigation/THB/THB001P/
https://www.littelfuse.com/products/switches/load-switches?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Load+Switch+IC
https://www.littelfuse.com/products/switches/load-switches?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Load+Switch+IC
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USB-C PD charger
Appropriate for toy, camera hobby, and selected small smart-battery drones

Technology Function in Application Product Series

1

Fuse
AC input overcurrent protection 

and fault isolation
218, 373, 443E

MOV
AC mains surge/lightning

transient suppression
LA, M3

2

TVS Diode
Primary-side switching transient 

suppression

P6KE, P6SMB, 8.0SMDJ, 

1.5SMB, SMF4L

Bridge Diode AC rectification (50/60 Hz) Dxx15L

3

Schottky Diode
Secondary rectification and 

reverse current blocking
MBR, DST

Temperature 

Indicator

USB-C connector thermal 

monitoring/overheating 

protection

SETP0805-100-CC

Protection IC 

(eFuse)

VBUS overcurrent, 

overvoltage, and short-circuit 

protection

LS Series

TVS Diode Array
ESD protection for USB-C CC 

and high-speed data lines

SPHV-C,

SC1205-01ETG, SP1021, 

SP3021

Click the product series in

the table below for more info.

AC

mains

USB-C PD 

controller & 

power 

control

Output 

rectification, 

sensing & 

protection

HF isolation 

transformer

Primary

DC−DC 

converter

2
Input 

protection, 

EMI filter 

rectifier, 

and PFC

1 3

USB-C output 

(VBUS + CC interface)

USB-C output 

(VBUS + CC 

interface)

Legend:

Power

Data

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses/218?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/tr5-fuses/373?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/443e?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/la?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/m3?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/leaded/p6ke?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/p6smb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/8-0smdj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/surface-mount/8.0smdj.aspx?utm_source=SFD&utm_medium=xVM%20Power%20Supply%20Upto1kW&utm_campaign=TVS%20Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/1-5smb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/rectifier/standard-diode-up-to-1800v?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Bridge+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes/schottky-si-sic?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/setp/setp0805-100-cc
https://www.littelfuse.com/products/fuses-overcurrent-protection/efuse?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=eFuse
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sphv-c.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sphv-c.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sphv-c.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sc1205_01etg.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sc1205_01etg.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sc1205_01etg.aspx?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/general-purpose/sp1021?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/low-capacitance-esd-protection/sp3021?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
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Dedicated Li-ion battery charger (<1 kW)
Appropriate for FPV, enterprise, industrial, and ISR drones

Technology Function in Application Product Series

1

Fuse
AC input overcurrent and fault 

protection

5X20mm Fuse, TR3, 

TR5

MOV AC line surge protection LA, CIII, TMOV

2

MOSFET
Primary power switching in 

PFC/DC-DC stage
Si MOSFET 

Power Diode Rectification Power Diode

TVS Diode Primary-side transient suppression P6KE, P6SMB

3 Power Diode Rectification Power Diode

4 TVS Diode
Battery-side output transient 

protection
SMBJ

Click on the product series in 

the table below for more info

Input 

protection, 

EMI filter & 

rectifier

PFC + primary 

DC-DC 

converter

HF isolation 

transformer

Secondary 

rectification & 

output filter

Output sensing 

& battery 

protection

Li-ion 

charge 

controller 

(CC-CV)

Battery

pack

1 2 3

AC

mains

4

Legend:

Power

Data

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/5x20mm-fuses-cartridge-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/micro-tr3-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/axial-radial-thru-hole-fuses/tr5-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/la?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/radial-leaded-varistors/c-iii?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/overvoltage-protection/varistors/thermally-protected/tmov?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Power+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/leaded/p6ke?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/p6smb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/power-semiconductors-control-ics/power-diodes?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Power+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
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Battery swap,

high-power charging, and hybrid UAV systems

System Type
Typical Drone 

Types
What Changes

Key Electrical 

Risks
Littelfuse Focus

Battery Swap 

Systems

Agriculture drones, 

delivery UAVs, ISR 

field systems

Frequent pack 

insertion/removal

Hot-plug, inrush 

current, connector 

wear, arcing

TVS at interface, 

fuse coordination, 

MOSFET/

relay disconnect, 

current sensing, 

pack detection

High-Power 

Charging (>1 kW)

Agriculture, heavy-

lift, industrial 

inspection

Higher voltage/

current charging

Thermal stress, 

high fault energy, 

cable/connector 

heating

High interrupt fuse, 

high-energy MOV, 

power MOSFET, 

high-power TVS, 

thermal monitoring

Hybrid/Fuel 

(MALE/HALE)

Long-endurance 

ISR, military UAVs

Engine + generator 

+ battery buffer

Load dump, 

unstable DC bus, 

high-energy 

transients

Robust TVS, HV 

fuse, power 

switching, isolation, 

MIL-grade 

components
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Battery pack system architecture: <60 V
Appropriate for most drones (Camera, FPV, inspection mapping, small ISR)

▪ Secondary protection: Protects cells if the primary safety circuit fails.

▪ Primary protection: Handles all the basic safety functions: overvoltage,

undervoltage, overcurrent, under-temperature, and overtemperature.

Click the product series

in the table below for more info

Primary 

protection

Signal lines

Battery−

Battery+Secondary 

protection

2

Battery management 

unit, cell balancing

3

4

1

Battery cells

_

+

Temperature

sensing

C
e
ll-

le
v
e
l 

p
ro

te
c
ti
o

n

Technology Function in Application Product Series

1

NTC

Cell temperature sensing for 

BMS monitoring and 

protection

KC

PolySwitch® 

Resettable Device

OR

MHP

Resettable overcurrent and 

overtemperature protection at 

cell/pack level

LSP

OR

MHP-TAT18

2

Fuse

OR

Battery Protector

Secondary protection (fail-safe 

cutoff during fault conditions)

881, 688

OR

ITV

3

Fuse

OR

PolySwitch® 

Resettable 

Device

BMS protection

458

OR

0805L

Current Sensing 

Resistor

Charge/discharge current 

measurement for BMS control
L4CL

4 TVS Diode
Clamp voltage transients on 

battery output/DC bus
SMF, SMF4L

Legend:

Power

Data

https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors/kc?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=NTC
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/battery-strap/lsp?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=PPTC
https://www.littelfuse.com/products/fuses-overcurrent-protection/circuit-breakers/thermal/mini-breaker-mhp/mhp-tat18?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MHP
https://www.littelfuse.com/products/fuses-overcurrent-protection/circuit-breakers/thermal/mini-breaker-mhp/mhp-tat18?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MHP
https://www.littelfuse.com/products/fuses-overcurrent-protection/circuit-breakers/thermal/mini-breaker-mhp/mhp-tat18?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MHP
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/881?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/cartridge-fuses/6x25mm-fuses-cartridge-fuses/688?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/battery-protector/itv-three-terminal-fuses?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Battery+Protector
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/458?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/0805l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=PPTC
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/l4cl?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smf4l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
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Battery pack system architecture:  >60 V
Appropriate for large industrial drones such as agriculture, heavy lift, large ISR, etc.

Technology Function in Application Product Series

1 Fuse

Clears hard shorts; protects 

pack, wiring,

and controller

MIDI 70V, MAXI 58V, 

 871, 881, 

2

Fuse

OR

PPTC

Protects the balancing circuit/ 

AFE

438A, 437A,

1812L

TVS Diode
Cell monitor IC sense line input 

overvoltage protection
TPSMB-L

3

NTC Leaded, Surface Mount

TTape  Platform

Manages battery lifetime and 

helps identify hazardous 

temperature levels

TTP

4

MOSFET
Battery protection

(hybrid/solid-state)
200V X4-Class

TVS Diode
Protects against voltage spikes 

and transients

TPSMD, TP5.0SMDJ, 

SZ5KASMC

Current Sensing 

Resistor

Measures pack charge/

discharge current
WSTM-A, SSA

5
TVS Diode Array

Protects sensitive electronic ICs 

from ESD, EFT, and voltage 

spikes

AQ24COM-02,

AQ24COM-01

PPTC
Resettable overcurrent 

protection
nanoASMD

6 Solid State Relay Monitors isolation LAA110, LCA701, CPC1009N

7

Reed Switch
Provides the control signal for 

the battery pack 
MDSR-10

C&K® Switch
Enables battery detection 

switching/anti-tamper protection

ZMS, ZMSM, LCS, KSC,

ZMV, ZMW, ATS

Click the product series in

the table below for more info

Battery protection unit

Battery monitoring

 & control unit

Communication 

(CAN/LIN)
Micro-

controller

+VE

–VE

1

4

5

Insulation 

Monitoring 

Device (IMD)

6

Pre-charge 

resistor

Pre-charge/

Main switch 

C
e
ll
 p

a
c
k

+
–

+
–

+
–

+
–

Vin1

Vin2

Vin3

Vin4

Vinn

……

Memory

A
n

a
lo

g
 f

ro
n

t 
e
n

d

&
 c

e
ll
 b

a
la

n
c
in

g
Battery 

swapping/

Safety interlock

7

2

Temperature 

sensing

3

Chassis/

PE

2

Current 

sensing
MOSFET

Legend:

Power

Data

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/bolt-down-fuses/midi/midi-70v?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/automotive-fuses/blade-fuses-shunt/maxi/999?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/871?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/nano-2-fuses/881?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/438a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/aec-q200-qualified/437a?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses-overcurrent-protection/polyswitch-resettable-pptc-devices/surface-mount-polyswitch-resettable-pptc-devices/1812l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=PPTC
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmb-l?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors/standard-leaded-dc-series?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=NTC
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=NTC
https://www.littelfuse.com/products/sensors/temperature-sensors/digital-temperature-indicators/ttp?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TTP
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/power-semiconductors-control-ics/mosfets-si-sic/n-channel-ultra-junction/x4-class?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=MOSFET
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmd?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tp5-0smdj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/sz5kasmc?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/capacitors-inductors-resistors/resistors/current-sensing-resistors/metal-foil-surface-mount-resistors/wstm?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&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=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Current+Sensing+Resistor
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-02?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/overvoltage-protection/tvs-diode-arrays/aq24com-01?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&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=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=PPTC
https://www.littelfuse.com/products/power-semiconductors-control-ics/solid-state-relays/optomos-relays/normally-open-relays/dual-1-form-a/laa110?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&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=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&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=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Solid+State+Relay
https://www.littelfuse.com/products/sensors/fluid-level-position-sensors/reed-switches/mdsr-10?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Reed+Switch
https://www.littelfuse.com/products/sensors/fluid-level-position-sensors/reed-switches/mdsr-10?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Reed+Switch
https://www.littelfuse.com/products/sensors/fluid-level-position-sensors/reed-switches/mdsr-10?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&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/
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BLDC motor protection architecture

Technology Function in Application Product Series

1

Fuse

Protects the battery and 

downstream controller from 

damage due to inrush current, 

motor shorting, or external 

shorts at contacts

501

TVS Diode
Protect battery pack from

voltage transients
SMAJ, SMBJ, 5KP

2 NTC

Temperature sensing to 

prevent motor damage due to 

overheating

RB

Click the product series in

the table below for more info

Power 

bridge

and

gate driver

DC input 

protection, 

battery 

communi-

cation

1Battery

Pack

BLDC

motor

Temperature 

measurement

Power 

bridge 

protection

MCU

NTC

2

Legend:

Power

Data

https://www.littelfuse.com/products/fuses-overcurrent-protection/fuses/surface-mount-fuses/thin-film-chip-fuses/501?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=Fuse
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smaj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/surface-mount/smbj?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/high-power/5kp?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/sensors/temperature-sensors/ntc-discrete-sensors/0603-rb?utm_source=SFD&utm_medium=Military+UAV%2C+Commercial+%26+Consumer+Drone+Systems&utm_campaign=NTC
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Additional information @ Littelfuse.com
Explore the world of Littelfuse with eCatalogs (ecatalogs.littelfuse.com)

Application 

Spotlights

eCatalogs

Drone

Application Note

https://info.littelfuse.com/designing-reliable-drones-littelfuse-application-note
https://electronicscatalogs.littelfuse.com/Circuit-Protection-Product-Selection-Guide/1/
https://ecatalogs.littelfuse.com/BookshelfView/
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-Selection-Guide/1/
https://littelfuse.webdamdb.com/directdownload.php?ti=98948728&tok=6VE2SP5ljwLqjaEWlbShCARR&preview=1
https://electronicscatalogs.littelfuse.com/Integrated-Circuits-Selection-Guide/1/
https://electronicscatalogs.littelfuse.com/C-and-K-Switch-Product-Selection-Guide/1/
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Local resources supporting our global customers

São Paulo

Long Beach

Milpitas

Meridian

Rapid City

Saskatoon

Chicago 

Champaign

Madison

Mount Prospect

Rock Falls

Troy

Beverly

Plainville

Waltham

Matamoros

Matehuala

Muzquiz

Piedras Negras

Legnago

San Martino 

in Strada

Beijing

Kunshan

Shanghai

Suzhou

Wuxi

Tokyo

Tsukuba

Yokohama

Seongnam

Seoul

Binan

Lipa City

Hsinchu

Taipei

Singapore

Dongguan

Hong Kong

Huizhou

Shenzhen

Zhongshan

Kaunas

Deventer

Hoofddorp

Sales 

Legend

R&D

Manufacturing

Bremen

Bremerhaven

Dortmund

Essen 

Lampertheim

Lauf an der Pegnitz

Kanpur

Noida

Allen

Brownsville

Jupiter

Round Rock

Dole

Saint-Claude

Serris

Yen My District

Chippenham

Coventry

Exeter

Ballinasloe

Cadiz

San Sebastián

Manaus
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Partner for tomorrow’s electronic systems

An industrial technology manufacturing 

company empowering a sustainable, 

connected, and safer world

Our engineers partner directly with 

customers to help speed up product 

design and meet their unique needs

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

We help customers in the design 

process to account for requirements set 

by global regulatory authorities

We help customers get products to 

market faster. We offer certification 

testing to global regulatory standards

Broad Product Portfolio Testing Capabilities

Compliance & RegulatoryApplication Expertise

Global Customer Service Global Manufacturing
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Drone market forecast by platform type
▪ Global Drone Market Reports

ꟷGlobal drone market $73.06B in 2024

ꟷForecast $163.6B by 2030

ꟷ14.3% CAGR (2025–2030)

ꟷhttps://www.grandviewresearch.com/industry-analysis/drone-market-
report

▪ Commercial/Industrial Drone Markets

ꟷCommercial drone market $30.02B in 2024

ꟷForecast $54.64B by 2030

ꟷ10.6% CAGR

ꟷhttps://www.grandviewresearch.com/industry-analysis/global-
commercial-drones-market

▪ Military Drone Market Report

ꟷMilitary UAV market $15.8B in 2025

ꟷForecast $22.8B by 2030

ꟷ7.6% CAGR

ꟷhttps://www.marketsandmarkets.com/Market-Reports/military-drone-
market-221577711.html

▪ Consumer Drone Market Report

ꟷConsumer drone market $4.1B in 2022

ꟷForecast $11.56B by 2030

ꟷ13.3% CAGR

ꟷhttps://www.grandviewresearch.com/industry-analysis/consumer-drone-
market

▪ Agriculture Drone Market Reports

ꟷ$2.63B in 2025

ꟷForecast $10.76B by 2030

ꟷ~32% CAGR

ꟷ https://www.marketsandmarkets.com/Market-

Reports/agriculture-drones-market-23709764.html
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Regional analysis
Category North America Asia-Pacific Europe

Market Size (2024) ~$29.1B ~27.7% of global drone market ~$17.05B

Forecast (2030) ~$62.4B ~$49.2B ~$36B+

CAGR (2025–2030) ~13.5% ~13%–15% ~13.4%

Market Position Largest mature drone market globally
Fastest growing region and global manufacturing 

hub
Strong enterprise and industrial drone adoption

Key Growth Drivers

• Rising defense spending and ISR demand • 

Increasing enterprise adoption in utilities, 

construction, and oil & gas • FAA regulatory 

framework enabling commercial drone operations • 

Growth in drone delivery pilots and logistics 

innovation • Advancements in AI, sensors, and 

imaging technology

• Strong manufacturing ecosystem led by China • 

Rapid adoption of agriculture drones for crop 

spraying and monitoring • Government 

investments in robotics, automation, and smart 

infrastructure • Increasing demand for logistics 

and delivery drones • Expanding infrastructure 

inspection needs

• Increasing demand for infrastructure inspection (rail, 

bridges, pipelines) • Expansion of renewable energy 

inspection (wind turbines, solar farms) • EU regulatory 

framework enabling commercial drone operations • 

Growth in public safety and disaster monitoring 

applications • Defense modernization programs 

across EU and NATO

Key Applications

• Infrastructure inspection (power lines, pipelines, 

telecom towers) • Public safety and emergency 

response • Mapping and surveying for construction 

and mining • Drone delivery and logistics • Defense 

ISR and surveillance

• Agriculture spraying and crop monitoring • 

Infrastructure inspection and mapping • Logistics 

and delivery drones • Disaster monitoring and 

public safety • Industrial surveying

• Wind turbine inspection and renewable energy 

monitoring • Infrastructure inspection (railways, 

bridges) • Mapping and surveying • Public safety and 

border monitoring • Defense ISR drones

Regional Leaders
United States (dominant market), Canada (fastest 

growth), Mexico (emerging adoption)

China (largest manufacturing base), Japan 

(precision agriculture), India (infrastructure 

inspection and defense), South Korea (urban 

drone mobility), Australia (mining and inspection 

drones)

Germany (industrial adoption leader), France (fastest 

market growth), United Kingdom (enterprise and 

defense drones), Spain (consumer and mapping 

drones), Nordic countries (energy inspection drones)

Top Companies/ 

Ecosystem

Skydio, AeroVironment, Teledyne FLIR, Zipline, 

DroneDeploy
DJI, XAG, EHang, Terra Drone Parrot, Delair, Quantum Systems, Tekever

Report Links
https://www.grandviewresearch.com/horizon/outlook

/drone-market/north-america

https://www.grandviewresearch.com/horizon/outl

ook/drone-market/europe

https://www.grandviewresearch.com/horizon/outlook/d

rone-market/asia-pacific

https://www.grandviewresearch.com/horizon/outlook/drone-market/north-america
https://www.grandviewresearch.com/horizon/outlook/drone-market/north-america
https://www.grandviewresearch.com/horizon/outlook/drone-market/north-america
https://www.grandviewresearch.com/horizon/outlook/drone-market/north-america
https://www.grandviewresearch.com/horizon/outlook/drone-market/north-america
https://www.grandviewresearch.com/horizon/outlook/drone-market/north-america
https://www.grandviewresearch.com/horizon/outlook/drone-market/europe
https://www.grandviewresearch.com/horizon/outlook/drone-market/europe
https://www.grandviewresearch.com/horizon/outlook/drone-market/europe
https://www.grandviewresearch.com/horizon/outlook/drone-market/europe
https://www.grandviewresearch.com/horizon/outlook/drone-market/asia-pacific
https://www.grandviewresearch.com/horizon/outlook/drone-market/asia-pacific
https://www.grandviewresearch.com/horizon/outlook/drone-market/asia-pacific
https://www.grandviewresearch.com/horizon/outlook/drone-market/asia-pacific
https://www.grandviewresearch.com/horizon/outlook/drone-market/asia-pacific
https://www.grandviewresearch.com/horizon/outlook/drone-market/asia-pacific
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List of drone manufacturers in China
OEM HQ region Primary drone subclass Propulsion Voltage class Charging model Website

DJI China Consumer/Enterprise/Agriculture Electric
2S–4S;

(Ag 12S–18S)

USB-C PD/Dock;

(Ag kW fast + swap)
https://www.dji.com

Yuneec China Prosumer/Enterprise Electric 2S–4S AC/Dock https://www.yuneec.com

Hubsan China Consumer/Toy Electric 1S–3S USB https://www.hubsan.com

FIMI China Consumer camera Electric 2S–4S USB-C/AC https://www.fimi.com

Zero Zero Robotics China Consumer camera Electric 2S–3S USB/Dock https://www.zerozerorobotics.com

PowerVision China Prosumer Electric 2S–4S USB/AC https://www.powervision.me

Holy Stone China Consumer Electric 1S–3S USB https://www.holystone.com

Potensic China Consumer Electric 2S–3S USB/AC https://www.potensic.com

SYMA China Toy Electric 1S USB https://www.symatoys.com

JJRC China Toy Electric 1S–2S USB https://www.jjrc.com

Walkera China Prosumer (legacy) Electric 3S–6S AC/balance charger https://www.walkera.com

EHang China Industrial AAV Electric 6S–12S Dock/AC chargers https://www.ehang.com

XAG China Agriculture sprayers Electric 12S–18S kW fast chargers + swap https://www.xa.com

JOUAV China Fixed-wing/VTOL survey Electric 6S–12S AC chargers https://www.jouav.com

MMC (Micro MultiCopter) China Industrial multirotor Electric 6S–12S Dock/AC chargers https://www.mmcuav.com

FOXTECH China Industrial UAV platforms Electric 6S–12S AC chargers https://www.foxtechfpv.com

AVIC (UAS) China Defense UAVs Fuel Aircraft 28V bus Ground support http://www.avic.com

CASC (UAS) China Defense UAVs Fuel Aircraft 28V bus Ground support http://www.spacechina.com

CATIC (UAS) China Defense export UAVs Fuel Aircraft 28V bus Ground support http://www.catic.com.cn

XAG (alt listing) China Agriculture sprayers Electric 12S–18S kW fast chargers + swap https://www.xa.com

MMC (alt listing) China Industrial multirotor Electric 6S–12S Dock/AC chargers https://www.mmcuav.com

JOUAV (alt listing) China Fixed-wing/VTOL survey Electric 6S–12S AC chargers https://www.jouav.com

Autel Robotics China/USA Consumer/Enterprise Electric 2S–4S USB-C PD/Dock https://www.autelrobotics.com

Ryze Tech (Tello) Hong Kong Toy/Education Electric 1S–2S USB https://www.ryzerobotics.com

https://www.dji.com/
https://www.yuneec.com/
https://www.hubsan.com/
https://www.fimi.com/
https://www.zerozerorobotics.com/
https://www.powervision.me/
https://www.holystone.com/
https://www.potensic.com/
https://www.symatoys.com/
https://www.jjrc.com/
https://www.walkera.com/
https://www.ehang.com/
https://www.xa.com/
https://www.jouav.com/
https://www.mmcuav.com/
https://www.foxtechfpv.com/
http://www.avic.com/
http://www.spacechina.com/
http://www.catic.com.cn/
https://www.xa.com/
https://www.mmcuav.com/
https://www.jouav.com/
https://www.autelrobotics.com/
https://www.ryzerobotics.com/
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List of drone manufacturers in rest of Asia 

(India, Japan, Korea, Singapore & Malaysia)

OEM HQ region Primary drone subclass Propulsion Voltage class Charging model Website

ideaForge India Industrial/ISR Electric 6S–12S AC chargers https://www.ideaforge.co.in

Garuda Aerospace India Industrial/Ag Electric 6S–12S; (Ag 12S–18S) AC; (Ag fast swap) https://www.garudaaerospace.com

Asteria Aerospace India ISR Electric 6S–12S AC chargers https://asteria.co.in

NewSpace R&T India ISR Electric 6S–12S AC chargers https://newspace.co

Marut Drones India Agriculture sprayers Electric 12S–18S kW fast chargers + swap https://marutdrones.com

Yamaha Motor (UAV) Japan Ag helicopter UAV Fuel Aircraft bus Ground support https://global.yamaha-motor.com

Terra Drone (platform 

arm)
Japan Industrial UAVs Electric 6S–12S AC chargers https://terra-drone.net

ACSL Japan Industrial/security UAVs Electric 6S–12S AC chargers https://www.acsl.co.jp/en

PRODRONE Japan Heavy-lift industrial UAVs Electric 12S–14S High-power AC chargers https://www.prodrone.com

Doosan Mobility 

Innovation
Korea Fuel-cell UAVs Electric (fuel-cell) 24–60V DC Dedicated system chargers https://www.doosanmobility.com

Aonic (Poladrone) Malaysia Industrial UAVs Electric 6S–12S AC chargers https://aonic.com

ST Engineering (UAS) Singapore Industrial/Defense UAVs Fuel/Electric varies Ground support / AC https://www.stengg.com

https://www.ideaforge.co.in/
https://www.garudaaerospace.com/
https://asteria.co.in/
https://newspace.co/
https://marutdrones.com/
https://global.yamaha-motor.com/
https://global.yamaha-motor.com/
https://global.yamaha-motor.com/
https://terra-drone.net/
https://terra-drone.net/
https://terra-drone.net/
https://www.acsl.co.jp/en
https://www.prodrone.com/
https://www.doosanmobility.com/
https://aonic.com/
https://www.stengg.com/
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List of drone manufacturers in Europe

OEM HQ region Primary drone subclass Propulsion Voltage class Charging model Website

Schiebel Austria Rotary VTOL ISR Fuel Aircraft 28 V bus Ground support https://schiebel.net

Dronamics Bulgaria/UK Cargo fixed-wing Fuel Aircraft 28 V bus Ground support (GPU) https://dronamics.com

Primoco UAV Czechia Tactical ISR Fuel Aircraft 28 V bus Ground support https://www.primocouav.com

Primoco UAV SE (alt 

listing)
Czechia Tactical ISR Fuel Aircraft 28 V bus Ground support https://www.primocouav.com

Airbus Defence EU Defense UAV programs Fuel Aircraft 28 V bus Ground support (GPU) https://www.airbus.com

Parrot France Prosumer/Enterprise Electric 2S–4S USB/dock https://www.parrot.com

Delair France Industrial fixed-wing Electric 6S–12S AC chargers https://delair.aero

Elistair France Tethered UAV systems
Electric 

(tethered)
Tether DC Tether PSU (continuous) https://elistair.com

DroneVolt France Industrial multirotor Electric 6S–12S AC chargers https://www.dronevolt.com

Altigator France Industrial multirotor Electric 6S–12S AC chargers https://altigator.com

Survey Copter France Industrial UAVs Electric 6S–12S AC chargers https://www.surveycopter.com

Azur Drones France Drone-in-a-box (OEM) Electric 6S–12S Dock station https://www.azurdrones.com

Thales France Defense UAV programs Fuel Aircraft 28 V bus Ground support (GPU) https://www.thalesgroup.com

Microdrones Germany Survey/inspection Electric 6S–12S Dock/AC chargers https://www.microdrones.com

Quantum Systems Germany VTOL ISR/mapping Electric 6S–12S AC chargers https://quantum-systems.com

Wingcopter Germany Delivery VTOL Electric 6S–12S Dock/depot chargers https://wingcopter.com

Rheinmetall Germany Defense UAV programs Fuel/Electric Aircraft bus/varies Ground support https://www.rheinmetall.com

Microdrones (alt listing) Germany Survey/inspection Electric 6S–12S Dock/AC chargers https://www.microdrones.com

Leonardo Italy Defense UAV programs Fuel Aircraft 28 V bus Ground support (GPU) https://www.leonardo.com

Manna Aero Ireland Delivery Electric 6S–12S Depot dock chargers https://www.manna.aero

ABZ Innovation Latvia Agriculture sprayers Electric 12S–18S Fast chargers + swap https://abzinnovation.com

UAV Factory (now Edge 

Autonomy brand)
Latvia Tactical ISR fixed-wing Fuel Aircraft 28 V bus Ground support https://edgeautonomy.io

https://schiebel.net/
https://dronamics.com/
https://www.primocouav.com/
https://www.primocouav.com/
https://www.airbus.com/
https://www.parrot.com/
https://delair.aero/
https://elistair.com/
https://www.dronevolt.com/
https://altigator.com/
https://www.surveycopter.com/
https://www.azurdrones.com/
https://www.thalesgroup.com/
https://www.microdrones.com/
https://quantum-systems.com/
https://quantum-systems.com/
https://quantum-systems.com/
https://wingcopter.com/
https://www.rheinmetall.com/
https://www.microdrones.com/
https://www.leonardo.com/
https://www.manna.aero/
https://abzinnovation.com/
https://edgeautonomy.io/
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List of drone manufacturers in Europe
OEM HQ region Primary drone subclass Propulsion Voltage class Charging model Website

DeltaQuad Netherlands VTOL fixed-wing Electric 6S–12S AC chargers https://deltaquad.com

Avy Netherlands VTOL fixed-wing Electric 6S–12S AC chargers https://avy.eu

Griff Aviation Norway Heavy-lift multirotor Electric 12S–14S High-power AC chargers https://griffaviation.com

Griff Aviation (alt listing) Norway Heavy-lift multirotor Electric 12S–14S High-power AC chargers https://griffaviation.com

Kray Technologies Poland Agriculture sprayers Electric 12S–18S Fast chargers + swap https://kray.co

Kray Technologies Poland Agriculture sprayers Electric 12S–18S Fast chargers + swap https://kray.co

Tekever Portugal Long-endurance ISR Hybrid/Fuel
Aircraft bus/hybrid 

DC
Ground support https://www.tekever.com

Saab Sweden Defense UAV programs Fuel Aircraft 28 V bus Ground support (GPU) https://www.saab.com

UMS Skeldar Sweden Rotary VTOL ISR Fuel Aircraft 28 V bus Ground support https://umsskeldar.aero

senseFly (legacy brand) Switzerland Fixed-wing mapping Electric 4S–6S AC chargers https://www.sensefly.com

Wingtra Switzerland VTOL mapping Electric 6S–12S AC chargers https://wingtra.com

Flyability Switzerland Indoor inspection Electric 4S–6S Dock/AC https://www.flyability.com

Fotokite Switzerland Tethered public safety UAV
Electric 

(tethered)
Tether DC Tether PSU (continuous) https://fotokite.com

Baykar Turkey MALE combat UAV Fuel Aircraft 28 V bus Ground support https://baykartech.com

Turkish Aerospace Turkey MALE/HALE UAVs Fuel Aircraft 28 V bus Ground support https://www.tusas.com

STM Turkey Tactical ISR/loitering Electric/Fuel 4S–12S/aircraft bus Chargers/ground https://www.stm.com.tr

BAE Systems UK Defense UAV programs Fuel Aircraft 28 V bus Ground support (GPU) https://www.baesystems.com

Denchi / Windracers 

(UK)
UK Cargo fixed-wing UAVs Fuel Aircraft 28 V bus Ground support https://www.windracers.com

UAVOS UK/Latvia VTOL/fixed-wing
Electric/ 

Hybrid
6S–12S AC chargers https://www.uavos.com

Skyeton Ukraine Fixed-wing ISR Fuel/Electric Aircraft bus/6S–12S Ground support https://skyeton.com

Ukrspecsystems Ukraine Tactical ISR Fuel/Electric Aircraft bus/6S–12S Ground support https://ukrspecsystems.com

Denel Dynamics
South 

Africa
Tactical ISR Fuel Aircraft 28 V bus Ground support

https://www.deneldynamics.co.z

a

https://deltaquad.com/
https://avy.eu/
https://griffaviation.com/
https://griffaviation.com/
https://kray.co/
https://kray.co/
https://www.tekever.com/
https://www.saab.com/
https://umsskeldar.aero/
https://www.sensefly.com/
https://wingtra.com/
https://www.flyability.com/
https://fotokite.com/
https://baykartech.com/
https://www.tusas.com/
https://www.stm.com.tr/
https://www.baesystems.com/
https://www.windracers.com/
https://www.uavos.com/
https://skyeton.com/
https://ukrspecsystems.com/
https://www.deneldynamics.co.za/
https://www.deneldynamics.co.za/
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List of drone manufacturers in Israel

OEM HQ region Primary drone subclass Propulsion Voltage class Charging model Website

UVision Israel Loitering munitions Electric 4S–6S Dedicated chargers https://uvisionuav.com

Percepto Israel Drone-in-a-box (OEM) Electric 6S–12S Dock charging station https://percepto.co

Airobotics Israel Drone-in-a-box (OEM) Electric 6S–12S Dock charging station
https://www.airoboticsdrones.co

m

IAI Israel Tactical/strategic ISR Fuel Aircraft 28V bus Ground support https://www.iai.co.il

Elbit Systems Israel Tactical ISR Fuel/Electric Aircraft bus/6S–12S Ground support / chargers https://elbitsystems.com

Aeronautics Israel Tactical ISR Fuel/Electric Aircraft bus / 6S–12S Ground support https://aeronautics-sys.com

https://uvisionuav.com/
https://percepto.co/
https://www.airoboticsdrones.com/
https://www.airoboticsdrones.com/
https://www.iai.co.il/
https://elbitsystems.com/
https://aeronautics-sys.com/
https://aeronautics-sys.com/
https://aeronautics-sys.com/
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List of drone manufacturers in USA, Canada, and Brazil

OEM HQ region Primary drone subclass Propulsion Voltage class Charging model Website

Easy Aerial USA Tethered/security Electric 6S–12S (or tether DC) Dock/tether PSU https://easyaerial.com

AgEagle USA Fixed-wing mapping Electric 6S–12S AC chargers https://ageagle.com

Zipline (aircraft OEM) USA Delivery fixed-wing/VTOL Electric/Hybrid 6S–12S/hybrid DC Depot chargers/swap https://www.flyzipline.com

Volansi USA Cargo VTOL Hybrid/Electric 6S–12S/hybrid DC Depot chargers/ground https://volansi.com

Hylio USA Agriculture sprayers Electric 12S–18S kW fast chargers + swap https://www.hyl.io

Guardian Agriculture USA Large ag UAV Hybrid/Electric 12S–18S/hybrid DC Fast charge/ground https://www.guardian.ag

AeroVironment USA Tactical ISR/loitering Electric 2S–6S Dedicated chargers https://www.avinc.com

Insitu (Boeing) USA Tactical ISR fixed-wing Fuel Aircraft 28V bus Ground support https://www.insitu.com

General Atomics (GA-

ASI)
USA MALE/HALE UAVs Fuel Aircraft 28V bus Ground support https://www.ga-asi.com

Northrop Grumman USA HALE UAVs Fuel Aircraft 28V bus Ground support https://www.northropgrumman.com

Kratos Defense USA Attritable UAVs Fuel Aircraft 28V bus Ground support https://www.kratosdefense.com

Lockheed Martin USA Defense UAV programs Fuel Aircraft 28V bus Ground support (GPU) https://www.lockheedmartin.com

Boeing Defense USA Defense UAV programs Fuel Aircraft 28V bus Ground support (GPU) https://www.boeing.com

Hylio USA Agriculture sprayers Electric 12S–18S kW fast chargers + swap https://www.hyl.io

Guardian Agriculture USA Large ag UAVs Hybrid/Electric 12S–18S/hybrid Fast charge/ground https://www.guardian.ag

PDW USA Dual-use UAVs Electric 6S–12S AC chargers https://pdw.ai

Cleo Robotics USA Indoor ducted UAVs Electric 2S–4S Dock/AC https://cleorobotics.com

Corvus Robotics USA Indoor inventory UAVs Electric 2S–4S Dock station https://www.corvusrobotics.com

Action Drone USA USA Industrial UAVs Electric 6S–12S AC chargers https://actiondroneusa.com

Edge Autonomy USA/EU ISR UAVs Fuel/Hybrid Aircraft bus/hybrid Ground support https://edgeautonomy.io

https://easyaerial.com/
https://ageagle.com/
https://www.flyzipline.com/
https://volansi.com/
https://www.hyl.io/
https://www.guardian.ag/
https://www.avinc.com/
https://www.insitu.com/
https://www.ga-asi.com/
https://www.ga-asi.com/
https://www.ga-asi.com/
https://www.northropgrumman.com/
https://www.kratosdefense.com/
https://www.lockheedmartin.com/
https://www.boeing.com/
https://www.hyl.io/
https://www.guardian.ag/
https://pdw.ai/
https://cleorobotics.com/
https://www.corvusrobotics.com/
https://actiondroneusa.com/
https://edgeautonomy.io/
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List of drone manufacturers in USA, Canada, and Brazil

OEM HQ region Primary drone subclass Propulsion Voltage class Charging model Website

Skydio USA Inspection/Public safety Electric 2S–6S Dock/AC chargers https://www.skydio.com

Freefly Systems USA Heavy-lift cinema Electric 12S–14S High-power AC chargers https://freeflysystems.com

Inspired Flight USA Heavy-lift industrial Electric 12S–14S High-power AC chargers https://inspiredflight.com

Ascent AeroSystems USA Rugged industrial multirotor Electric 6S–12S Dock/AC chargers https://ascentaerosystems.com

XMobots Brazil Fixed-wing ISR/mapping Electric/Hybrid 6S–12S/hybrid DC AC chargers/ground https://www.xmobots.com.br

Dronamics Bulgaria/UK Cargo fixed-wing Fuel Aircraft 28V bus Ground support (GPU) https://dronamics.com

Draganfly Canada Industrial/public safety Electric 6S–12S Dock / AC chargers https://draganfly.com

https://www.skydio.com/
https://freeflysystems.com/
https://inspiredflight.com/
https://ascentaerosystems.com/
https://www.xmobots.com.br/
https://dronamics.com/
https://draganfly.com/
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Drone classification by battery voltages

Sector Subclass
Typical 

size/MTOW
Propulsion Battery/fuel & voltage Motor/engine type

Typical motor 

power
Typical missions

Games/

Hobby

Toy/Micro drones <100 g Electric 1S LiPo (3.0-4.2 V)
Brushed or tiny BLDC 

outrunners
5–20 W per motor Indoor flying, games

Camera hobby drones 250 g–1 kg Electric 2S–4S Li-ion/LiPo (7.4–16.8V) Small BLDC outrunners 50–200 W per motor
Casual aerial 

photo/video

FPV racing/freestyle 300 g–1.5 kg Electric 4S–8S LiPo (14.8–33.6 V)
High-KV BLDC 

outrunners
200 –1.5 kW peak Racing, acrobatics

Commercial & 

Industrial

Inspection/mapping 

multirotors
1–5 kg Electric 4S–12S Li-ion/LiPo (15–48 V)

Efficient BLDC 

outrunners
200–800 W per motor

Powerline, bridge, roof 

inspection

Agricultural sprayers 20–150+ kg MTOW Electric (some hybrid) 12S–18S (44–75.6 V)
High-torque industrial 

BLDC motors, sealed
1–5+ kW per motor

Crop spraying, seeding, 

fertilizing

Heavy-lift/Cameras / 

Logistics drones

10–40 kg

MTOW
Electric 12S–14S LiPo (44–52 V)

Large BLDC outrunners/ 

inrunners
2–8 kW per motor

Film cameras, LiDAR, 

Delivery

Fixed-wing survey UAVs 2–10 kg Electric or hybrid 6S–12S (22–48 V) BLDC motor + propeller 500 W–3 kW Long-range mapping

Military/

Defense

Nano/squad ISR < 500 g Electric 2S–4S Li-ion/LiPo (7.4–15 V) Small BLDC motors 20–100 W per motor Urban recon, patrol

Loitering munitions 2–10 kg Electric 4S–6S Li-ion/LiPo (15–25 V) BLDC motors 300 W–1.5 kW Precision strike

Tactical ISR 

(company/battalion)
5–30 kg Electric or small ICE Battery or fuel + DC bus

BLDC motors or small 

piston engines
1–5 kW (electric) Medium-range ISR

MALE/HALE UAVs 500+ kg Fuel-powered Aviation fuel + 28 V DC bus
Piston or turboprop 

engines

100–900+ kW

shaft power

Long-endurance ISR, 

strike
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Charging assumptions by drone class

Sector Subclass Battery/Voltage
Typical Pack 

Energy
Charging Method

Charger Power 

Class
Key Charging Assumptions / Notes

Games / Hobby

Toy/Micro drones 1S LiPo (3.7 V) 2–10 Wh USB-A / USB-C trickle charge (in-drone) 5–15 W
Very low cost; slow charging acceptable; 

minimal thermal management

Camera hobby 

drones

2S–4S Li-ion/LiPo

(7.4–15.4 V)
20–80 Wh USB-C PD; desktop dock chargers 30–100 W

Home/car charging; user convenience 

prioritized; smart battery packs common

FPV racing/ freestyle
4S–6S LiPo

(14.8–25.2 V)
50–150 Wh

Balance chargers (AC/DC); field 

chargers (vehicle power); USB-C PD for 

top-up
500–2000 W

Field charging common; turnaround time 

prioritized over battery cycle life

Commercial & 

Industrial

Inspection/ mapping 

multirotors

4S–12S Li-ion/LiPo

(15–48 V)
80–300 Wh

Desktop AC chargers; multi-bay docks; 

vehicle DC chargers
150–500 W per bay

Hot-swappable packs; fleet ops; moderate 

turnaround time acceptable

Agricultural 

sprayers
12S–18S (44–75 V) 500–3,000+ Wh

Fast chargers; battery swap stations; 

DC-input chargers from 

vehicles/generators

1–5+ kW per bay
Battery swapping core to workflow; near-

continuous field operation

Heavy-lift cameras/ 

logistics drones
12S–14S LiPo (44–52 V) 300–1,500+ Wh

High-power AC chargers; parallel 

charging racks; generators
1–2 kW per bay

On-set fast turnaround; multiple packs 

charged in parallel

Fixed-wing survey 

UAVs

6S–12S Li-ion/LiPo

(22–48 V)
100–400 Wh

Desktop AC chargers; vehicle-powered 

DC chargers
200–800 W per bay

Fewer packs; longer missions; field charging 

common

Military / Defense

Nano/squad ISR
2S–4S Li-ion/LiPo

(7.4–15 V)
10–40 Wh

Ruggedized AC/DC chargers; vehicle-

powered DC chargers
50–150 W

Man-portable systems; charging from 

vehicle or portable generators

Loitering munitions
4S–6S Li-ion/LiPo

(15–25 V)
50–200 Wh

Ruggedized field chargers; vehicle DC 

power
100–300 W

Pre-mission charging; single-use 

systems

Tactical ISR 

(company/ battalion)

Battery packs or hybrid

DC bus

200–1,000 Wh (battery 

portion)

Ground power units; field chargers; 

vehicle DC supplies
500 W – multi-kW

Ruggedized charging; logistics-driven; 

hybrid systems common

MALE/HALE UAVs
Aviation fuel +

28 V DC bus

Battery is auxiliary 

(kWh-class buffer)

Ground power units; hangar 

infrastructure
Multi-kW to tens of kW

Battery used mainly as buffer/backup; 

propulsion energy from fuel
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Motor drive topology, MOSFET count, and voltage class

Sector Subclass
Typical 

motors

Motor 

type
Drive topology

Power 

MOSFETs per 

motor (typical)

Total power 

MOSFETs on 

aircraft (typical)

Typical 

MOSFET 

voltage class

Notes / variants

Consumer

Toy/Micro (brushed) 4 (quad) Brushed DC H-bridge per motor 4 16 12–20 V
Cheapest toys may use low-side switches 

only (not full H-bridge)

Toy/Micro (tiny BLDC) 4 BLDC
3-phase inverter 

(ESC)
6 24 12–20 V

Often integrated driver + FET in one 

chip/module

Camera hobby drones 4 BLDC
3-phase inverter 

(ESC)
6 24 30–40 V

Sometimes ESCs are on separate arms

or boards

FPV racing/freestyle 4 BLDC
3-phase inverter 

(ESC)
6 (often 12 effective) 24–48 30–40 V

Higher current; MOSFETs often paralleled

per switch

Commercial / 

Industrial

Inspection/mapping 

multirotors
4 or 6 BLDC

3-phase inverter 

(ESC)
6 24–36 60–80 V

Enterprise platforms often go hex for 

redundancy

Heavy-lift/Cameras/ 

Logistics drones
6–8 (hex/octo) BLDC

3-phase inverter 

(ESC)
6 (often 12 effective) 36–96 60–100 V

Power stages commonly use paralleled 

MOSFETs per phase leg

Agricultural sprayers
6–8 (often 

coaxial)
BLDC

3-phase inverter 

(ESC)
6 (often 12 effective) 36–96 100–150 V

High continuous torque; rugged ESCs;

strong EMI filtering

Military / 

Defense

Nano/squad ISR 4 BLDC
3-phase inverter 

(ESC)
6 24 20–30 V

Emphasis on low acoustic noise and 

efficiency; FOC common

Loitering munitions
1 (fixed wing) or 

4 (VTOL)
BLDC

3-phase inverter 

(ESC)
6

6 (fixed-wing) or 24 

(VTOL)
30–60 V Fixed-wing variants usually single-motor

Tactical ISR
1–2 (fixed wing) 

or 4 (VTOL)

BLDC or 

ICE

3-phase inverter 

(electric) or ECU 

(ICE)

6 (electric) 6–24
60–150 V (electric 

variants)

Many tactical ISR platforms are fixed-wing 

single-motor

MALE/HALE UAVs 1 engine
Turboprop 

or piston
FADEC + generator N/A N/A

N/A (not propulsion 

ESC)

Power MOSFETs used in generators and 

power distribution, not main propulsion drive
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