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Other products which share similar

architecture with Type 1 & 2 Surge Protective Devices

Type III Surge 

Protector

Switch Mode 

Power Supply

Circuit Breaker

Din Rail

Power Supply

Type I & II 

Surge Protector

Communication 

Port Protection

Intelligent Outlets
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Type 1 and 2 SPD growing at a CAGR of 5.5%*

Surge Protective Devices (SPDs) for AC lines 

Source: *CAGR from Market & Markets & Grandview Research average

Market Trends and Drivers

With intelligent devices propagating throughout homes and 

buildings surge protection has become even more important.

Voltage surges come from various sources, including lightning 

strikes, switching of large motors or switch gear, coupling, and 

electrostatic discharge.

A commercial or industrial facility will have surge protection devices 

at the incoming AC line, at power distribution, and near critical 

electrically powered equipment.

Global warming is projected to increase lighting strikes by 12% per 

degree Celsius of global warming and about 50% over this century.

Source: Science Magazine.

NEC2020 requires all new homes in the US to have Type 1 or Type 

2 SPDs. Seventy percent adoption of this code is expected by 2021. 

NEC claims that $15,000 of electrical equipment can be damaged in 

the home.
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https://www.marketsandmarkets.com/Market-Reports/surge-protection-device-market-89236426.html
https://www.grandviewresearch.com/industry-analysis/surge-protection-devices-market
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Littelfuse components are core for Type 1 and 2 SPDs

Overcurrent protection 

 Fuse

Protect Control Sense

Overvoltage protection 

 MOV

 TMOV

 SPDs come in different configurations depending on operating voltage, AC line type, and protection requirements. 

 Fuses can be integrated within SPDs or external.

Overvoltage protection 

 GDT
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L/+

Figure 2: SPD activated by voltage surge

How a Surge Protective Device (SPD) works

Load

SPD

L/+

N/-

PE
PE (Protective Earth)

Figure 1: SPD during normal operation

Load

SPD

N/-

PE (Protective Earth)
PE

SPD function: 

 SPDs limit the surge voltage amplitude to a defined level so 

dielectric strength of equipment is not exceeded. During voltage 

surge the SPD discharges the associated surge currents.

 An example of a circuit with common mode1 protection is shown in 

Figure 1. 

 When a voltage surge occurs the SPD switch is closed as shown in 

Figure 2. Voltage surge sources can include lightning, induced 

power surges, industrial and switching surges, and nuclear 

electromagnetic pulses. 

 This closure only lasts for the duration of the surge voltage which is 

typically a few microseconds. 

 The equipment is safeguarded and continues to operate.

1. Common mode is shown in the example protects between active lines and protective conductor. SPD could also be placed

between active lines for normal (differential) mode voltage protection.

There are many different SPD product types, different AC line configurations, and customer protection needs.
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Single phase load protection

Littelfuse components for single phase SPDs

Click on the product series in 

the table below for more info

Technology Function in Application Series Benefits Features

I Fuse
Overcurrent protection specifically for 

SPD products
LVSP

Designed to survive surges caused by lightning as 

described in IEC and UL standards

Complements Littelfuse MOVs and AK TVS 

diodes

II MOV
Voltage surge protection with thermal 

disconnect 
TMOV, LST

Same footprint for 50 kA and 75 kA Imax

for same PCB layout (LST)

Normally open and normally closed options for 

remote indication

III GDT
Voltage surge protection with no 

significant leakage current
CG2, CG3 Surge protection for AC lines Rugged ceramic-metal construction

L

N

I

II

III

Load

Thermal

disconnect

MOV

SPD Notes:

 The latest SPDs can offer features such as voltage 

surge data and protection status through WiFi. 

ESD protection is available with TVS Diode Array, 

AQ1003-01LTG

 GDTs are often used between neutral and ground 

to minimize leakage current.

 Spark gap technology is sometimes used for IEC 

Class 1 (EN Type 1) applications

https://www.littelfuse.com/products/fuses/specialty-power-fuses/tvss-fuses/lvsp.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/thermally-protected/lst.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/medium-to-high-surge-gdt/cg-cg2.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=GDT
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=GDT
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq1003-01ltg.aspx
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Littelfuse components for 3-phase SPDs

Click on the product series in 

the table below for more info

3-Phase load protection

L3

N

L2

L1

Load

I

II

III

Thermal

disconnect

MOV

Technology Function in Application Series Benefits Features

I Fuse
Overcurrent protection specifically for 

SPD products
LVSP

Designed to survive surges caused by lightning as 

described in IEC and UL standards

Complements Littelfuse MOVs and AK TVS 

diodes

II MOV
Voltage surge protection with thermal 

disconnect 
TMOV, LST

Same footprint for 50kA and 75 kA Imax

for same PCB layout (LST)

Normally open and normally closed options for 

remote indication

III GDT
Voltage surge protection with no 

significant leakage current
CG2, CG3 Surge protection for AC lines Rugged ceramic-metal construction

SPD Notes: 

 The latest SPDs can offer features such as voltage 

surge data and protection status through WiFi. 

ESD protection is available with TVS Diode Array, 

AQ1003-01LTG

 GDTs are often used between neutral and ground 

to minimize leakage current.

 In industrial and commercial buildings, a system 

approach is needed to optimize protection.

 Spark gap technology is sometimes used for 

IEC Class 1 (EN Type 1) applications

https://www.littelfuse.com/products/fuses/specialty-power-fuses/tvss-fuses/lvsp.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=Fuse
https://www.littelfuse.com/products/varistors/thermally-protected/tmov.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/thermally-protected/lst.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=MOV
https://www.littelfuse.com/products/gas-discharge-tubes/medium-to-high-surge-gdt/cg-cg2.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=GDT
https://www.littelfuse.com/products/gas-discharge-tubes/high-voltage-gdt/cg3.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=GDT
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq1003-01ltg.aspx
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10 x 350 µs pulse (IEC 61643-11 only) 8 x 20 µs pulse (IEC 61643-11 & UL 1449) 

Terminology for OEM product with IEC and UL

 For UL Type 1 & Type 2

 For IEC Class II test (EN1 Type 2)

 Imax and In tested with this pulse shape

 For IEC Class I (EN Type 1)

 SPD must survive 5 pulses 

increasing in magnitude to maxIimp

 There is no equivalent test in the 

UL 1449

IEC 61643-11 Description UL 1449

Iimp Maximum surge current rating for an SPD subjected to a 10 x 350 µs wave shape Not used

Imax Maximum surge current rating for an SPD subjected to an 8 x 20 µs wave shape Not used

In Nominal surge discharge current 8 x 20 µs wave shape In

ISCCR Short Circuit Current Rating- withstand capability SCCR

UP Voltage Protection Level, Max let thru voltage level of the SPD subjected to a test surge VPR

UC Maximum Continuous Operating Voltage the SPD can be exposed MCOV

Not used Nominal operational voltage, or application voltage Operational voltage

1. European Norm. Type is most often used by European OEMs instead of Class
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IEC & UL Class and Type 

Electrical and electronic equipment and transients

 IEC 61643-11 Class (EN Type)  

- Class (EN Type) defined by surge current pulse shape used to test 

voltage limiting SPD function 

- Class I uses 10/350 μs pulse shape

- Class II uses 8/20 μs pulse shape

- SPD can be classified as Class I & II

- Class III have low discharge capacity and must be installed as 

supplement to Type II SPD

- EN stands for European Norm and term “Type” is used by most European 

OEMs instead of Class

 UL 1449 Types  

- Types 1, 2, and 3 defined by location

- Type 1 are connected between service transformer and building line side 

- Type 2 are connected on load side of service disconnect or integrated in 

electrical panel 

- Type 3 are point of use and plug in 

- Type 4 are component assemblies with one or more Type 5 components 

including disconnect. Examples: LST or TMOV

- Type 5 are discrete component surge suppressors such as MOVs that 

may be on printed circuit board.

• IEC Class III and UL Type 3 not included in this material.

Class I or I+II

(Type 1 or 1+2)

10 m (30 ft)

Class II or Class I + II

(Type 2 or Type 1+ 2)
Class II or Class II + III
(Type 3 or Type 1+ 2)

UL Types

IEC Class

(EN Type)

Between service 

transformer and building

Load side of service 

disconnect

Point of Use

Type 1 Type 2
Type 3

plug in

Type 4  component assembly including disconnect

Type 5  components (example MOV)

Also see our Spotlight

on IEC 62368-1 Standard

https://info.littelfuse.com/hubfs/LFUS_CES_IEC62368-1_Spotlight.pdf
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SPD locations for industrial or commercial buildings

SPD location Protected equipment examples

Main distribution protection
 UPS 

 Motor Control 

Centers (MCCs)

 Backup Power

 Switchgear

 Transfer switch

Sub-distribution protection

 Local backup power

 Switchgear

 Generators

 HVAC

 Fire alarm systems

 Security systems

 Building 

management 

systems

 Power Distribution 

Unit (PDU)

Equipment level protection

 Motor drives

 Soft starts

 Medical equipment 

 Life support 

equipment

 Test equipment

 Printers

 Communication 

systems

 Escalators/elevator

 Parking lot lighting

 Computer servers
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Additional information can be found on Littelfuse.com
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catalog

https://info.littelfuse.com/hubfs/Electronics/Documents/Littelfuse%20Sensing%20Products%20Selection%20Guide.pdf
http://electronicscatalogs.littelfuse.com/psg
https://www.ixysic.com/Index/graphics/ProductCatalog.pdf
https://electronicscatalogs.littelfuse.com/Power-Semiconductor-Selection-Guide/C1/
https://electronicscatalogs.littelfuse.com/Smart-Building-Application-Guide/a/
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Local resources supporting our global customers

Manaus

São Paulo

Fremont

Milpitas

Long Beach

Rapid City

Saskatoon

Burlington

Mount Prospect

Madison

Chicago

Champaign

Beverly

Piedras Negras

Matamoros

Muzquiz

Charneca de Caparica
San Sebastian

Legnago

Beijing

Wuxi

Suzhou

Shanghai

Kunshan

Tsukuba

Tokyo

Seongham

Seoul

Chu-pei

Taguig

Lipa City

Taipei

Singapore

Dongguan

Hong Kong

Kaunas

Leiden

Amsterdam

Deventer

Sales 

Legend

R&D

Manufacturing

Bremen

Lampertheim

Essen 

Lauf

Chippenham

New Delhi

Round Rock
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Partner for tomorrow’s electronic systems

A global leader with a broad product 

portfolio, covering every aspect of 
protection, sensing, and control

Broad product portfolio

Our engineers partner directly with 

customers to help speed up product 
design and meet their unique needs

Application expertise

We help customers get products to 

market faster, we offer certification 
testing to global regulatory standards

Testing capabilities

We help customers in the design 

process to account for requirements 
set by global regulatory authorities

Compliance & regulatory expertise

We offer high-volume manufacturing 

that is committed to the highest 
quality standards

Global manufacturing

Our global customer service team is 

with you to anticipate your needs and 
ensure a seamless experience

Global customer service

Safer

Connected
Greener
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Littelfuse.com
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Schneider Homeline Plug-on Neutral SPD 

Model number & specification

Name The Square D Homeline Plug-on Neutral Surge Protective Device

Model Number HOM250PSPD

Description Residential Surge Protective Devices

Specifications
Voltage rating: 120/240 V

MOCV:             150 V L-N, 300 V L-L 

Other manufacturers of 

similar products
ABB, Rockwell, Eton, Ditek, Denh

Littelfuse opportunities TMOV: LST1520EL2NT2

Schneider Homeline

Plug-on Neutral SPD

https://www.littelfuse.com/products/varistors/thermally-protected/lst.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=MOV
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Schneider Homeline Plug-on Neutral SPD teardown 

Technology Function in application Series Benefits Features

TMOV

Protects subsequent household 

equipment from voltage surges such 

as lighting other transients

LST

Same footprint for 50 kA and 75 kA Imax for 

same PCB layout (LST)

Normally open and normally closed options 

for remote indication

Click on the product series in 

the table below for more info

Protect Control Sense

TPMOV

Make: Mersen

LFUS: LST1505

LED

https://www.littelfuse.com/products/varistors/thermally-protected/lst.aspx?utm_source=SFD&utm_medium=SPD&utm_campaign=MOV
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Phoenix Contact–Type 2 SPD

Model number & specification

Name Phoenix Contact

Model Number VAL-SEC-T2-3S-350/40

Description

Pluggable surge protective device, in accordance with Type 2/Class II, for 3-

phase power supply networks with separate N and PE (5-conductor system: L1, 

L2, L3, N, PE), with remote indication contact. With 40 kA discharge capacity in 

accordance with the requirements of VDE 0100-534:2016-10 relating to SPDs at 

the system feed point.

Specifications

Height:                   97.9 mm

Width:                    49.2 mm

Depth:                    74.5 mm (incl. DIN rail 7.5 mm)

Horizontal pitch:     2.7 Div

Operating voltage: 5 V AC ... 250 V AC

125 V DC (200 mA DC

Operating current: 5 mA AC ... 1 A AC

1 A DC (30 V DC)

Other manufacturers of 

similar products
ABB, Mersen, Schneider, Eaton, DEHN, OBO, Phoenix, Hager

Littelfuse opportunities MOV: Custom, GDT: Custom

Phoenix Contact

Type 2 SPD
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Phoenix Contact–Type 2 MOV & GDT module teardown

Varistor, 517 V, Disc 33.8 mm

Make: TDK (Epcos)

LFUS: Custom- Contact Product Manager

800 V Fat GDT
Make: TDK (Epcos)
LFUS: Custom – Contact Product 
Manager

Technology Function in Application Series Benefits Features

MOV
Voltage surge protection with thermal 

disconnect 
Custom

Flexibility to offer component that aligns with OEMs 

needs 

High surge current withstanding and energy 

absorption capabilities

GDT
Voltage surge protection with no 

significant leakage current
Custom Surge protection for AC lines Rugged ceramic/metal construction

Click on the product series in 

the table below for more info

Protect Control Sense

MOV moduleGDT module
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Littelfuse.com

This document is provided by Littelfuse, Inc. (“Littelfuse”) for informational and guideline purposes only. Littelfuse assumes no liability for errors or omissions in this document or

for any of the information contained herein. Information is provided on an “as is” and “with all faults” basis for evaluation purposes only. Applications described are for illustrative

purposes only and Littelfuse makes no representation that such applications will be suitable for the customer’s specific use without further testing or modification. Littelfuse

expressly disclaims all warranties, whether express, implied or statutory, including but not limited to the implied warranties of merchantability and fitness for a particular purpose,

and non-infringement. It is the customer’s sole responsibility to determine suitability for a particular system or use based on their own performance criteria, conditions, specific

application, compatibility with other components, and environmental conditions. Customers must independently provide appropriate design and operating safeguards to minimize

any risks associated with their applications and products. Read complete Disclaimer Notice at: www.littelfuse.com/disclaimer-electronics.

http://www.littelfuse.com/disclaimer-electronics

