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About This Guide

Fuigs®s gre currgnt-ssngalive dévices (hat paovide relialde protection Tor Systama, oomponands
or circuits by melting under cuniant cverlasd conditians, Claosing the right fuss for your

Bpplicatan can be an overshebiting, lime-consurming procass, evid or 4 sassaned alscironica

#

dogigin anginaer. This user-feiandly Fussology Detspn Guido makes 1he fuge selaclion process

guick and spsy, helping you optimiaes ha reEabilfy ond pectormancs of the applicalrsn
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Littelfuse: Everywhere, Every Day

Fosnded in 1927, LitteHfuse has become 1he world's most respected

circuil protection brand, with waell-astablished and growing
matiorms i powaor comiral and snnsang lechnologies '“I'nr.ln-,_ (1o
ore o global company, offeving & diverss and eatenssve prodoct
porthalin —Fukan, somiconduchieg, obymars, coramics, raliys
sansods, and more=—serving the electranics, transportation, snd
nelustrial fmoarkss. Esch produs! @ maaulfaciuded 10 exacting
quality standards and backod by an wnwosoring comimdbmant 10
technical supgort and cusIomar oo,

Duer histary of Innovalion combined with aur cusbomigr-Tenst
exlfurg, dnves us o collaborato with you fo devslop snfor, mora
relimbds prodhuicts that are snergy efficient and compliant with
ghotne regulationg, Vo will parimss woth you 1 salvy comphoyg
prablems wherpwer slectrical enargy is used, beinging design,
anfpinaaring , and technical exgerise o defiver Business asulls

Why Choose Littelfuse

Complomnnting our wide portfollo of cirew pratoction products
is a global neterork of design and technical supporn axpartise
Wio affer detades of design axpariance 10 hsdp you #Eireas
application challenges and achieve regulatory complinnce,

Your Single Source

Liriethse olfare o axbansve Sircwll giotection grocdisct Bnea,
W design forward-thinking. application-specific salutions 1o
provide gadurance 1hat wour mes demonding requirermients
Il e st Ol ol I8 10 previdn thie most complets range
of optians so that you will nod hows B oom prosmise

Testing Support

Ligatluiae con halp ansuies that your peoducts will sathatamnd mcst
common thraots repoatedly and will fall safely undar sxtreme
Gircumalantos. Wa can sarve 88 an independen] soures b provide

pasistanod 85 you dasign by nHm:ﬂg Ity fasting capabualitieg, With moaa

than 15 locotions worldwide, LineHfuse labs are squipped 10 provide

testing that Incluses ovedcurrenl cvensoiage, ERciroalabe Dischangs

[ESD, temporaiure, fallure annbesis, material analysis, and
application performance

Application Knowledge

For gves 95 ypars, Littetfuss has maimtsined a focus on cincult protection,
and we will cantines fo sdapl o8 lechnalogies evalee, Enginesors and

ciredlt dosignars arcdand 1he world kaso comae 1o mely on Littalfuse
products and application knowledge 1o suppart thair designs.

Global Support

Lineifuse s1oye choss 1o customers, With manufacturing, fab. ond dogign
facilities located arownd the globe, spplication knowledge ond technical

B0 ars locally Svllelda, ARG, Wi attor & notwidk ol regionm
customer supgart offices and hendmads of independent authorized
distributor conless 10 essist you, Visit Liftelhuse comd'oonisc]-us te
fanet 1Deal SLEpDOe NRar $ou

Standards Compliance Expartiae
Mioss Littelhuss products comply wilth a wide range ol appliceble
inclhsgiry snd government gulcslings as woll a5 our own Dgoanus

guality and reliability criteria. Wea continually look forward and adopd

1 Ghanging requitarmants B0 that ol prodects il comply with

industry-spoecific nathonal and international standards and requlations,

such o4 COC, CSA, IEC, |IEEE, IR0, ITU, METI MinmEiry of Esondrmy,
Trade and Indusing], BoHS (Reduction of Hazardous Sabstanceas),

Toeloosdia, T, and maony mons.

Operational Excellenca

With our global manutacturing foatpeing, Littoifuse & firmily commimed

to mandacturing quality products a1 & compatitive price. We build
quenlity InbD Sud prodects and sorvices, paming 1or pend dafects in
wworything we do, thereby redecing cost and Increasing yowr todal
saligfaction. We strive 1o excesd your axpeciatitns ewory doy

Cuality Assurance

Qur global manufactering facilities abide by strict quality
assurance reguirements and hold the Radlowing queality
MARKGERENT SYEIam rogistraions

= 1505001
o IS0 14001
s |ATF 16949
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and Consideration Factors

The pairgoas of this Enredctory BSC1on (8 10 promobs 8 Deqrar
underssanding of bath fuses and common ppplication datalls within
iUl design.

This Tuped 1o b conSidared i curfsni-sanasivg divices desgnesd
1o svr a6 the infentional wask Hnks In the slectrical circult Thelr
fundlian is 0 prowvide gratectan of discrets companents, or of
complate circuite, by relinbly metiing under overcuient conditineng
This saction will cover soeme importand facts abouw! fuses, selection
congidarationg, and standords,

The application guidslines. and product data in this guids ane
infended fo prowide fechnical information that will holp with
apphcation dasign. The fuge pararmetens snd spplcation concepls
presanted should ba wedl endargiood in ordar io propiedty aatect o
fuse for o given spplication.

Since thasy are only o few of 1he conlhbuling parametens,
application testing |8 strengly meommondoed and showld bo used
1o warify perdormence in the girouit/application.

Linetuse reserves tha night 1o make changes n product desgn,
pocesses, manafactaring lecation, and information withaut natice
For currant Litietuse prodoct indormation, wisit our website at
Lifelfyse corm,

Ambient Temperature

Futars to the tsmperaiure of tho air immiedistely surroending the
fuso and i not bo b confused with *reom temperane.® The fuse
ambient tempersture is apprecinbhy highor in many cases, becawss it
s anclosed lag in & panel mount fuasholder ar recunted rsar ok
hant-producing components, sech as resisiors, ransformar s, elo.

Current Rating

The namingl amperage valua of the fuse. i s established by the
manufacturer s a values of curment that the fuse can carry basad on
o conirolled sat of tosk conelitions |ses Rerating sbetion)

Catalog fuse part mumibiors include serios Idensification and
amperage ratings. Fafer ta the Fuse Saipction Chocklist secton
for guidance an making 1he proper chalca

Herating

For 26 "C amibignl 1empensiures, il & recammended gt fuses

e opproind @ no maora than 75 % of tha nominal curmant

rating estabfished wsing the contralied test conditions. Thesa

181 comditions afa part of ULCSAANCE 245-14 "Fuses for
Supplementony Overcwrnent Protection,” whose primany objoctive

= 10 specrly oarmman sl condibions necessany for tha continuid
contred of manufachured Heme intandad for protecticn agairst fies,
shock, #lc. Some commmon vanations of these conditions include:
fully enclosed Risahaldars, high contact resistances, air Mawamant,
transient spikes, and changss in connecting cabde size [diameter and
lengihl, Fuses are essentially 1emparsure-sensitive devices. Even
small variatiens from the controfipd test eonditons can greathy affecs
the predicied Fe of a fusa when | is loaded t9 As nominal wvales,
usLally sxpressed as 100% af rating

AT Lot be

Thea circunt desipn angroear should cleady undorstand 1ha tho
purpoae of these comtrolled fest conditons ks 1o onabls fuss
menutactuners b3 maininin unified pearformancs stamndands Tor

thistr products, and must accoun Bar the vasiabin conditions of the
application. To compensate for thess variables, the cinowt design
argineee who i ﬂﬂ'ﬂiﬂl‘lir'lﬂ far irowbia-Tnesa, l'ﬂl"lﬂ-”rt' Tuse pratecticn
in this pulpmient gonerally leads the fuse nat mare thiaen T8% of
the norminal rating listed by the monufacturer, keeping in mind tha
pwvirioad and shoet e reull protoction must bs adeguately

prowidod fior,

The fuses undor discussion ora temperature-sensitive dovioes
whase ralings hawe been establighed in & 25° C srebeant. The fuss
temporaure genormed by the current passing through the fuse
incraddes or decraasas Wwilth ambisnt tampesaiure changa,

The tem peraire rarsting curves in the Fuse Salection Chocklisl
soctipn Hustrate the ofect that ambian tomgpeeratune has on the
marminal current rating of a fuss. Most traditionad Slo-Blo™ Fuse
RN g Mwnr melcing (omparatuss malenals anid ars, thersiom,
more sansitive fo amiblent temperature changes.

Dimensions

The fuses incihis catalog ranga in aize froem tha approximatoly
0403 chip sizo {037 Le 000 W, 0127 H) vp 10 the § 4G {13327
digmater =112 lengthl As new products ware developed
theoughout the yaars, fuse sizes evalved o fill the vanious
glecirical circuit protection needs.

Thiz First usas wars sSmple, epei-wirg devices, followed in tha
1650s by Edisan’s enclosure of thin wire in o lamp basa 1o make
the first plug fuse. By 1804, Underwriters Loboratores hod
aatablishad sige and rating specifications 1o maet salely slandarnds
Renmaable-type fuses and awomotive fuses appeared in 1914, and
in 1327 Linethuse stared making very low amperege fuses for the
tudding alectranics indiestny,

Tha cartridge fuse sires in following chart begon with tha sarby
“Auomobile Glass™ uses, thus the tarm "AGET. The numibssrs

wenrn applied chronaloglenlly as differant manafacturars startod
making a now siee: 386, for example, was the thisd size placed
o M iarkel CARos non-hass Tude Saped and SONSENEEIONE Wil
determined by functional requiremenits, but they still rotained the
langth ar digméier demansons of The glass fuses Their designation
wak modifiod to AR in ploce of AG, Indicating thet the auber tules
was construcied from Bokefe, fiber, ceramic,. or o similar matemal
aker than glass.
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Fuse Charactenstics

This charscteristic af s fuse design refers 10 how repediby @ responds
10 warious curmoni overlopds, Fuse charsctenstics con be clapsifiod
into three general cofegaries: wery fast-acting. fast-acting, or
Flo-Blo™. The dstinguighing fasture of Fo-Blo" luges @ ths thay
heve additional theemal ineriia designed o tolerate normeal indtial

ar slart-up overload pulses

Fuse Construction
Inqnenad CoRSEracion may »ory. depending on farm festor ane
Amparage rating.

Fuséholders

In many applications, fuses are inatalled in fusshaldes, Thess feses
and iheir associnted fuseholders are nof Intended for operation es o
“wwitch” for turming power “on” and “off?

Intarrupting Rating

Algo known &6 broaking copacity o hor circuil rating, the
intesmupting rating ks the maximum approved current that the
fuse can salaly intedpt 8t rated voltage. Daring & Taull ar short
cingult conditlon, a fuse may recedve an Instanteneous owerlond
current mary timas greater than B8 normal aparating cument.
Sato oporation requires that tha fusa rernain intaet (no explosson
ar body rupturs} and cloor the cinoui.

Infmmmoptineg ratings rmay vary with fuss design end con rangs fram
35 A for soemo 250Y . medric-aine | S 20mim) fusos up to 200,000 4
for the B00Y, . KLK series, Infermation on oiher fuse series con be
abtained from Littetlusg com.

Fissas listad in sscordmnes with LILGCSAANCE 748 am requined

1o hawe an internepding rating of 10,000 8 at 1?E'I.I'H. waiih

SOmE axcapliong {See Standands aod Cartificationy sectian), wihich,
in many applicatipns, provides a safety facior far in excess of tha
short circuil currenis availsble.

Muisanca Dpaning

Muisanoo opening & a 1erm used bo describs undesined
cperning of & luse n an spplication. This is most often the result
of a fusy baing sHected withowt a comploto analysis of tho
circuit under considaration.

OF all the “salection factara” lmted in the Fuge Selesion Checklis,
speeinl attention must bo gheen to itoms 1, 3, and B namaly, nogmal
cpeerafing cunrant, ambient termperature, and pulses

For axample, ang prevolen cause of nuisance apening in
convantonal povenr sispplies & iho folbure 10 pdequaotoly conglder
the fuse's neminal melting F1 rating. The fuse connol be selocted
sobaly on the basis ol norma) opedaling currant and ambient
temporature. kn this applicatson, the fuse’s nominal malting Pt
rating s alan mael the inmush currenl teguinam ents cresled bny
thi input capacitor of the ppenr supply's smoothing filie

Tha procedurns for converting worious waveforms into Pt cirouit
demansd is provided in the Fuse Solecion Checkis). i is good
design practcs 10 seloct o fuse such that 1he Pt of tho wavalorm
is no more than 20% of the nominal melting Pt rating of the fuse.
Refad 1o tha section o6 Philaas on the Fiags Saloction Chiscklias.

Resstances

Tha resistance of & fuse s usuafly an inssgnificent part of the sl
cireisit resisianca, Sinca the reststanco of frectionad amparagoe fuses
can be several ohms, this fact should be considered when using
ther in low-volisge circuits. Adunl values can be obtained by
contacting Lithelfuse,

Most fuses are monufaciured from moferials that have pasitive

T poraiune oosllicienta, and, thoralare, it is comman to rofer 1o
oodd resistance and hot resistance ivoltage drop o reted currenth,
with actual operation being somowhere in betwaoon,

Cold resistance is the resistance obtained using o measuring
cirrrant of e more than 10% of the fuse’s nominal rated currenl
Wolues shawn i this publication for cold mesistancs e neminol
ard regredsidtisve, LiteMuse should be cansMed o (il parsmelan
is critical 1o the application

Hat resistance is the resistance calculated from the stabslized voltage
idndgd SoroaEs (e Tuss with cufrend sfusd 10 the nomaal falod currant
fipwing thraugh it Resissance data on all Linstfuse prodiscs @m
availatla on request. Fuses can b supplied to specthed controlled
regigLnc iolorances ot Additional ool

Soldoring Recommendations

Since mos? fuse constructions incorporate inlernal soidored
connections, caftion Should b ussd when instolling fuses intondaed
e b soldlored i placo. Tha ppplication of excesstve hoat can roflow
the soider within the fuse and change its rating.

Typical Sedder Profile
Cokdprrg

i)
P 183
£ .

[k e
E Frediay e ]
=

-1 i - e 1300 e
Time in Seconds

Lead-Free Saldering Parameters (most insiances):
Waret Sofder—B0° C, 1) soconds mae
oo Solder—300° C. X} seoonds mas

LS ehiss mom
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Test Sampling Plan

Because complianos with cortain specifications requires destnsctive
tesding, these ests are salected on o @stistical basis far sach

Iod rreamufacturecd.

Time-Current Curva

A graphlcal presentotion of tha fussng choracteristoo, tme-curmont
ounses are guneally sverage cunsas that are presamed as o design
aid but are nol ganarally considared pen of the luse specication,
Thena-current curves ara eactremely usaful in defining a fuse, since
Tuses with the sama currant rating can be represanded by
canaiderably ditferont lime-cumant curves, The fizse specification
typically will include o e requiremient at 100% of rating and
il opeiving times 81 ovedobsd poims (esually 135% and 200%
of rating depending en fuse standard characteristics), & tme-current
ol represants average data for the design; howemeer, there may
b soumi diffarences in the values for any given production lal,
Sampies should be tested 1o werify performance, onos tha fuss

has been aslpcted,

UL Fuses

Riference to “Listed by UL" signifies that the fuses mest the
rpguirgmanis af the LILICS AJANCE 248 sovips of standirds. Seme
A2V fuses {suiomotive] ane lisfied under UL 275, Reference o
'H&Cﬂﬂﬁlm undler the Componant Prograen of LT sipnities (hat
the fiem s recognized under the component program of UL snd
npplication approval = reguined.

Voltage Rating

The voltage rating indicates that the fuse can be refied upon o sadely
Dl ivg raned Sha crcuil clarront in g circuit wihane [ wolsge
s equl 1o or less than its rated vollage.

The stendend voltage ralings used by fuse manulaciurens for maost
amall-dimonsion fuses are 32, 63, 126, 250, and G0 volis.

EANET Littnbheie, e

As mentioned prinfously |sse Berating ssction), fuses ars sansilve
1o changes in current, noi voltage, maintaining their *siafus guo® ot
any volage up 1o the maximum rating of the fuse. It is not unti the
fuge gfamant malts gnd arcing occurs that i Sriwil valtage and
avallabin poser bocome an isses. The safe interreption of the cnouir,
a8 it relatss o cnouil vollsge and availsbis ponver, ig discussed in tha
#ecton on Interrupting fating

To summarize, o fuse may bo wsed of ony voliage that is less thon
i% wallage reting withoud detrirment 1S i1s futing characieristios.
Comag Limohhuss for applications at voltoges grentor than the
voltage raling.

Darivation of Mominal Malting Pt

Loboratony tests are conducted on aoch fuse design to determine the
amaunt of enargy required 1o melt the fuding elamen. This enangy
is diseribed &8 nominal mobting 1% and & expressed as “ampano
stpuand seconds” [47 gh

A pulss of clirrent (8 agpoliod 10 the fuss, and & e im sasudamand
in takon for madting to occur, Il malting does nod oceur within a
shaort duration of about 8 milliseconds 10,008 seconds| or less

{ar 1 milisscand |0.001 seconds] or bess far thin-film fuses), the
irenl of pulsa current is incroased, Thes (et procedurs &5 repoeied
until miglting of the hest cloman is confinad to wathin about B
millttegconds dor 1 milisecosnd for thin-film fusesh,

The purpose of this procedure is o assure that the heat crosted has
Insudficient lime 1o thaermally candisd ey Priem the fuss slament.
That e, all of tha Roat energry (710 is wsed 10 caeee maliing. Onee
the messuroments of curriénd 1) and time (8 are determined, it s

o sirmpls ot 1o cateutate malting P When tha malting phssa
reches complotion, an efactrical e cocurs iImmediately priod 1o
the “opening” of the fuse elomsnt

Clearing Pt = Malting Ft + Arcing F1
The resminal Provalisss ghvan in this publication perain oo the mefting
phass portion of the “clearing” or “opening.” Alternativaly, the time

Gan be rpasuresd ot 10 tirses e ratoed current, and e Pt vobue s
calculaied as dascr brd phave,

Cuirrent-Limiting Effect of Fuses

Pl il 1l
Wl T s
LA WTWLILOn

Pemi | g Tos Coremi

Aoy Erey (11

Wgttng Lmeegy 10

Time
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Fuse Selection

Checklist

The application guidalingsg amd prodies dista m 1hie guidp ang
imMended to provide technical infarmation that will kelp with
application design. Since these are anly o fow of the cantibuging
pararmabars, applcation testing = srongly recommandad and
should be used o verify performance inthe cinoust’application

Selection Factors

Many of thed Epctons snvolved witl hugs Salection are ligted balaw
For additiznal assistance with choosing fuses appropeiate to your
requirements, contact your Littelfuse products rpressntasive.

1. Normal Operating Current

The cureant faieng of 8 fuss is iypically deraied 25% lor operation &1
25 °C 10 avoid nussance oponing. For example, o fuse with a cumrent
rating af 10 A s mod uswolky recammended for oparation at mars
than 7.5 4 in & 2% "C ambient. For additional dotaike, soe Bgrating in
the previous section and Ambient Tamperaturs balow

2. Application Voltage
The valtago rating af the fuse must be ageal to or grester 1hsn
the available circwt wolttage, For axceptions. soe Yolaps Aating.

3. Ambient Temperature

The curmam-Carmyng Capacity tosts of fues are parformed @1 25 °C
nned will b affocted by changas in ambient tamperatun. Ths highor
the amblent tomparoteng, the hotier the fuse will operats and the
shodfer (kg e, Convarsely, oparating st o kewer tamsraiure wall
profong fuse lifo. & fuse aiso runs hotor as the noemal oporating
currgnt approschas or axceods the cunrent rating of the selecied
fuge. Proctical expariance indicates fuses ot foom temparaiung
should lest indefinitaly if operated af noomore than 5% of nominal
carrant rating.

Ambiant immparaiure oHocts ane in addicien 1o tha nommial rerating,
Exnmpisa; Given o normal operating current of 1.6 & noan opplication
using & radiional Slo-Ble” fuse &l room Iempacaiure, hen

Futs Moménal Curment Fating = - ke
0.75
e
15
e =2.0A Fuss (#t 25 °C)
0.7s

Simaarly, o thot sama fuss ware opadaiad 8t 8 vary high amblong
temperature of 7% *C, additional dernting would b necessanyg,
Curve A [Tradftional Sle-Bio” tuse) of that ambasmt 1empardiurs
chart shows tha maxirmum oparsting “Percant of Rating™ at 75 *C
to be 809, in which case:
Mommal Operating Cament

0TS x Percent of Rating

 OF =

Fusa Mominal Carment Rating =

L5 ampens

= 2.6 A Fuse (ot 7§
0.7% x 0.80 : b

Tha Ternperature Remting Corves chart shows typical ombiont
temperatwre afects an the curranl-cemying capacity of Litelfuss
paoducts, For spacific rarating infarmation, consult tho product
data sheet o1 Listetfuse. oom or contact a Litclfuse epresentative,

Temperature Rerating Curves

Percent of Rating

GrC & TG e ArFC ArE BT W0 NI A
WP 4T €F IFF S5F 108°F 1@ F 1TESTIEF 2
Amhient Temperatire

Curve A Thin-Fidm Fuses and 313 Senes (010 o 150 A

Curva :  FLAT-FAR", Telolnk®, Mano’ ¥, PICO®, Blade Terminal,
ar ather |padad and cormndgs Tuses

Curve C:  PolySwitch FPTC

4, Owvarload Current Condition

Tha curment lewel for which protection is reguined. Fautt conditions
miay be specihed, sithar in terms of current ar in tormes of bath
cudrent and masimam tme he fault can be lolemted bafor
domage ooowrs. TimaTurrent Curves [TCC) showld be consulted
10 iy 10 malch tho fess chorsciodi=lic 1o the Gincwdl nedda, whils
kooping In mdnd Thad the curves are based on average dats.

Thia TCD I8 & grophstal reprosaniaon, oF parlarmancs plat, of 1ho
fuse's virfusal pre-ancing {melting) time at any given prospective
{avarioad) curmant. | S paneratad basad on S andasd 1est conditions
anid 01 an ambient tomiperaute renge of 30 *Cip 35 °C

A TCL ropiasinls the Invarss tims-cuisant relation chiarasstariane
of fuses, ilhestrating how tho pro-arcing {malting) time of a fuse
dlacreates wilh the increass in prospective {ovedosd) curmant. & TCC
ig ugd 1o detorming a fuse’s mETng lmi fora gieon (onnaricad)
ourrent and 10 ssled the propar fuse rating for an applicasion,

Tha sz of 5 TOC rogresonts the curmnt In ampaies. The yoaxs
donotes the virtual pre-arcing imedting) time for the fuss. This is
B tiemig gpan rom indialian of an oversuimen conditkan 1o wwhan
thi instant arcing begins inside the fuse. Each curee represents a
particular fuss rating within a family of Series of fusas,

To determine the melting time for & fuse, star by locating the
lavirlond) cirranl on [h -0xES [relerance point Al 63 afiown an

the Time'Current Curve Exampds graph. Exiend & line from paint A
upward until it inersects 1he Tuse TC curss &t point B, Then mose BB
this laft 1o Identify tha corresponding valug an tha v-axes (referanced
as paimt C, which represents the fuse's pre-arcing (meling) timie
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Timee/Cairrent Curve Examplo
5 =323
100 .
(LI
i
L! B |
C
i ;
i
nmi |
n I A 1] im
Current [Amperes]

5. Maxirmum Fault Current
Tha irtarrupting rating of & fusa must mset of axceed he maximum
fanelt curreni of the cincuit,

&, Pulses

The goneral feom “pulses” s wsed in this condext to describe the
browd category of wave shapes refermed to a8 surge curnants,
star-up currents, inrash currans, and transtants. Electrical pulsy
conditions con vary considerably from one applicstion to another,

Diftarant fuse constrsctians may nod resct 1the soma o .a givan pralgm

condition. Electncal pulses produce thermal cycling and possibla
mechanicol Tatigue thet could alfect tha [ie of 1he fuse. Inital

o glart-up puelses are normal for somae applcations and roquiss
the characieristic of a Slo-Blo™ fugs, Slp-Bla™ fuses inocorporats o
hermial dolay design 1o anpbls (ham Lo surviss Normal s1em-up
pulses and silll provide protoction sgainst prolonged overlosds
The start-up pulse should be defined and 1hen compared 10 thea
timg-currens curve and Pt rating for the fuse, Application tesiing
in recommendoed to establish the shility of the fuse design o
wiihstand tha pules conditions

Mominal melting Ptis a messurs of the energy required 1o miedt the
Tuging ehaman] &nd s oxpresiad 85 MTpOre Squerod seconds | & &l
This nominal melting 14, and the enorgy it represants {(within a time
duration of 8 millsesconcds (0,008 secand] or less and 1 millisecand
|0.001 second| or bess for thin-film fuses], & o value that is constant
far sach differend fusing element. Bacauss Feacy fuse type and
rating. a5 wall as It comespending part membaer, has o ditferent
fusing eleman, i is necossary 10 detesmine tho Pt {or each. This

11 walug i 8 parameded o1 B Puss itsnlf and is comtrolliasd Ly Ll
plement matarinl and the configuration of tha fuse slement, In
nddition to seleding fuses on the basix of normal opersling cuments,
roFating, and ambien] emperaiude g5 discumsad sarllor, it 8 aksno

ndrcassany bo appdy tha Pt design approsch.

EANET Littnbheie, e

Thiz naminal maolting Ftis not onby a constant value {or ssch fuse
alemany 'I!'B'Iiﬂf'l. bigt 1 = alan independent of tempDraturg and
voltage. Most often, the nominol moelting Pt mothod of fuse selection
15 applied 10 thase applications in which tha fusa must seE1aen 1I:I|'utr
cunent pulses of a shory duration, Thiese high-engrgy curronts are
oomiman in many applications and are afitical 10 the design analysis.

The fallowing example should provide o bettor undorstanding of
1he application ol PL

Ex ¢

Seloct 8 125 V, wvery faat-acting PICOP™ fuses (hat is capabls of
withstanding 100,000 pulses of current (1} of the pulsr wasvafarm
shawn in the Common Pulse Waveforms figure.

Thia moammiod operating cument is 0.5 A ot an ambient
{emperature of 25 "C.

Step 1=Rafer to the Pulse anorgy medel (P and solec Eha
approgrisle pulse wasalorm, which i wavelorm E) inthis example.
Placw the applécable value for peak pudss currant {i) and tme (1 ina
the comesponding formeln for waveshaps (1, snd codmidate

1he resull, as ahowrn:

Prow |1/8] k"1

= (1/5]x8" 0004 = 0.OS1Z AT 8

This value s redeered 1o 85 the “pulas P’

Common Pulse Wavelorms

Stop 2-Datarming the reguired valus of Nominal Malting Pt by
referring 10 the Pulse Cyole Withsiand Choed. A vales of 22% is shown
far 100,000 occurrences of the Pulse Iy colculaied in Sdeg 1. This Pulse
I is converied bo its requined volue of Mominal Malting Pt as follows;

Mo, Mait Pt = Pulss Prfozz

0.0512/0.2F = 02327 A" Sec.
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Pulse Enengy Madil (I*t]

A m :.I:.:i.tl
-1
By
T St 4
B i = ikt
Em—r Pt = 1/ o b W7 1
H F\— i=lmint
|--l—-| Prow (152 i1
D % H-*thlt
| = lot? O = ] 1=l
E ﬂm :L— h-ﬂf!-]h'tm
™
F Ebh":r— F‘:i?‘l.u'?]b.‘t'

Step 3-Examine tho i rsting date fos the FICO™, 125V, vary
fast-acting fuse. The part numbear 351001, 1-ampera design is
rated 51 0256 A Sac, which s the minimuem fusa rating that will
accommadaie the 0.2337 &' Sep, valuo caloulated in Stop 3. This
1-amperg fuss will 8l socommodote the spesciad 0. T5-am perm
ngHril apeTateng currind, whan a 25% desang tactor is agpliad
1o the T-ampere rating, as previousiy described.

T. Phoysical Size Limitations
Rofer to the product dimensions presented in curent Littelfuse
pradact detashsots for spesilic mionnmation.

B, Agency Approvals
For backgrownd information about common standands, consult

the Standards and Cenificolions sectson of this quide For spacific
agenoy approval informatdion for pach Littelfuse product, refer to
1he produst dateshsets, which can b found on L ige com.
Az agency appravals and standnrds may changa, rely onthe
information presented on Littethese com es current information.

9, Fuse Featunés

Consull the specific product features pressnded on our waebsite af

L Ebe | e O, For addniansl informanon snd NPT, CDINEBGCE Wonar
Littalfuss product roprosentotive.

18, Fusehalder Rerating

For infgemiption abouw the range of Limebuse fuseholders and
wpacific fentures and chorsctieristics, consull with a Litelfusoe
phaclucis representitive o vsin Lo, com.

Pulse Cycle Withstand Capability
pali il
RO
£
=
f LNl
111 i = =g 122
1% 1%
Palse Pt / Avorage Molting Point e
1000 Pufeats Palse Iy = 3% of Nomemal Meling 71
B Pl i Piglsg 't = F1% of Normind) Mallng 11
1 N P sy Palse: 17 = 3H% GF Momimal Medig F1
B0 Pubses Piadser 't = 48% of Momisal Medting 14

Mote: fdeguoto tirme {10 seconde) must exdal between pulso evonta 5o ollow
Fueat rom the proveows event b dasipate

Far 25 “C omiden Al s, o & redamemencoed thatl tugehokdars
b operated &t no mone than G0% of tha nominal currend rating
aatallished wuing the controlled test conditions specifoed by
Undereritors Loboratories. The primary objocthve of thess UL test
conditions & 10 specity common tesl slandords necessany for tha
continued centrol of manutactured lema intonded fos protection
against fire and shock harami. A copper dummy fuse ks inserted in
thi fuseholdar by Undarwitess Laboratones, amd then the current
kg Imcreasad ungll & cortaln tomperatien rise oocurs. The majodity

of the hest is produced by th contact resistancs of the fussholder
£hipes, Thiz value of current is consrdersd fo Do the cated current of the
fusshoider, expressed as 100% of roting. Soma of the morm commeon,
avaryday spplicetions mgy differ fram thess LIL fes1 conditions

as fplipws: fully onclpged fuseholdees, high contact reslatancs, ar
movement, transiont spikbes, snd changes in connecting cable sirs
{diEmeior and langihl, Even small vosiaisons from tho comnolied
test conditions can greatiy sffect the ratings of the fusehalder.

For this réagon, it 18 recdrmimsndesd 1hat fosshaldems e derated Ly
0% loporsied &t no moso than §0% of tho nominad cwrmont rating
wsitablished weing the Undersriter Laboratories test conditions, s
peanvioiahy s1agnd),

11. Testing

Tha faciorm progented hose should be congitdered in salocting o fuse
for o given application, The nest step is to verify (he selection by
rixquaiting samples for testing &n the sciual circul. Befone evaluating
the samples, maks sura the fuss I5 propaery mounted with good
alectrical connections, wsing adoquately Sized wires or traces.

This testing ahoubd inciude lita teats undor normal conditons snd
oreariond jests under fault conditicns (o ensure thot the fuse wdill
ofiElsbe propai by i 1he crsuit

LS ehiss mom




Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com

.._JI.

Standards and

Certifications

Liseltuse padners with third-parry Cemification Bodigs (CBs) and
Mationally Recegnized Testing Laborsorios iINATLS) to offer the
rmnrke? safe and relialde products that will pacharm s ntended
and oparain in o sale manner. May end-product stendsnds tequin
fismes that comply with industry safety and peformanco standards,
@il @ lgage numbar of Sur tuges havoe abtaimed such complignes
Thir resubtant cortification by thend-party CBs and NATLS are ooy
mvailable ard are cosily pocesSitila on Lithel use oom.

Depending on the and-market, there are difforont standards that
fursas must condorm 10 and variows certifcation schemos thay

may sichiowe, It s impoaiant to understand tha differancis batwean
the standards and the differen certification schemes that fuses
aihers e

The takHe balow Tigts 1ho mosl widely eeod e slandands along
wiith possible carification schemaes thay mpet:

Fusa Certification Schemes
Ervdl sl Simdsris Fu:llllslrﬁ::llr:ﬂllﬂ
CEA G N g
e i:"". = Comporem
1 Fri
Pt Ay f;':f:'" -
Poarmta, 1A, e Mo BN 0 e b 1 Py
L 431 - DA el ]
TR AT 1. S
¥ Rpgrov
FRMULY et Aopwod
S
P
S JENTT) Seres 1 Agmani ] of MET WP —
Ainpreed
= —— T
TR il by
Soam (o T Seea K Saery Dendcain

= ek . o
LR el BT e E S

I s it noting et huges in this documenl déa relarned 10 &S
“Supplemenial Fuses® inthe Morh Amencan market (i, CSAS
ARMCEML 248 servos), whild they dare reharned 1o as " Miniabeng

Fusa:lenks” in other moskoots: (inbernational, Europa, China. et )

Morth America

For Canada, the US, and Mexico, the tknational standang CSARMOES
UL 144 peries is used fo assess compianon. This sories consists of

& base gl of gonoral requirdments |CHAVANCELL 24B8-1] &8 well o8
spocific fuso-type requiremoents {CSAARNCELIL 2483, .2, .18

Far supplemental fuses (regardl=ss of fuse size or shepe), CSa
ANCEAIL 243-1 and -14 are used 1o warify conformily, CSA/AMNCE!
UL 248-14 covers fuses that howve nominal current ratings of less
thar BO A Linettuso utillzes UL Solulsansg and ChA Grodg 1o obisin
Morth Amierican cortification, and both MRTLs offer two different
certification sohames:

UL ListingC5A Cartification
s & UL Listed'CSA Cortified fuse meets all the
LIETED

rsguivements of 1the Sandasds wathaut any
dowlations, For seample, the standord requines 135% and F00%
overlond gotes, and thenefore o fuse must meat these gotes for
it b beb i LAL Legtadd 05 A, Coatifind fusa,

A LIL Ligted/C5A Cortled fude musl mss] 1 followsng chlodis

» Currani-Casrying Capacity: 118 fuse shall carry 100% of is raded
current |nefarred to as nonsfusing current, Inf} unkil bemperatons
grabilication, and the Tuse moy Hol Gpen

& Verification of Termperature Biga: in rodam ombeent temparaiurs,
o fuse shadl carmy 100% of fis reted cument untll iompanobune
stabilization. The micasured temperature of the fuss coniacts cannol
expasd 75 "0

& Varification of Cwedesd Operation: 135% (60 minules maxiniem
clearing timo) and 200 % Imexkmum coaring tima of 2 minutes for
0-30 A& fuses and 4 minubes for 31-80 4

* Verification of Operation at Rated Vedtage: the infermupting
rding must o 10,0004 a2 125 Fudes mighi have a8 dual rating
of 10000 A ot 11':'5'1"'.-‘ and 4 lowar interrupting rating o1 350 Vo

o Toursd in the iable bolaw:

Mimimum | for Dual-Rated Fases

Marnal Carvsm Ragag LA

Wanimin limemapsag Apong 80

1513 158

UL Recognition/CSA Component Accepiance

A UL Agcopniped' C5A Componmt fuss also mass the
reguirerments of the standords but with slight porametrical
didlBong, In ganeril, thess Hogiame dllow 1o NETLE 10 visdly

o manutecturer's spocifications, and they give fuse manufaciurers
great Bexibility to design fses that are spacific for end-product
epplicanions, For cenmplo, if an ond-peoduct application required an
ovarload gate of 210% alang with o breaking copacity of 130 4, then
Ehwii T il B wisbiBed By tha METL 15 miast 1hig gpasibe avarlomd
gtz and breaking capncity

International

R The Iintemationil Electratiechnical Cosmmisssan (IEC) is
| L{-_- an injemational siandands organization ihad peaganes
and publishes stondards for 1he slectriced and alecironics
industny, Thiey ofé alsd fesponsible lor variows conformily
mssasumnnt schoames, such as tha IECEE [CB Schemn, IECEx, IECO,
wnd IECRE. Th FEC standands appliable 1o supplomantal minigure]
fusen (fuss-linksl aro under the IEC 80127 sarles.

Thie [EC G127 saries of srandards & divided indo parks, 08 aheawn in
tha following table:

[EC B0VZT Parts

Siandard Typea al ey

Chetrwarey Sor rearaaty Famen ol

I ik PObaralie 1 3 Pl e withan T T
LR ! iy rrwnd 3 I e i -

i x
Pl el 77 e
Bz Endge fme-lni e, § ol cortraige o
ELWIET] InilrTerwT i i TRAE ard AT hame
ECHI T4 Irhrial mooelns tase-bata TN Thwrough ke ar et w3
. ek o
ECEIITE Wers e Fus- b, For mpacad i

EheCaldEn
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as ghown in (he preceding 1abla, |EC 60M27-1 canthing the ganarsl
roguiremants that are applicabla o all fuses covered in the
subsaquent parts. Furthermare, subssguent parts conain Standard
Sihveats [55) that give apecific requinemants for applicable luses. This
standard series covers fuses with nominal curmens rarings up 1o 10 4,
oncepd fod IEC B0127-7, whach cowars Pusés wilh nominal cunmrant
ratings up b0 20 A,

Firken thal comply with tha EEC 80127 sarhes of standarcs maat the
follcwing tests:

® Fuse-Link Tempemture: o steptest® where an inftial curmant

| o Tound in 1he S5 i applied Tor 15 minutes and then increased
by V0% far anothar 15 mdnates until the fusse cpens The maximum
Tem perature rige shall meot the reguiremant in the subsequent
parts, a5 ahown i vl followding talble:

IEC 6027 Maximum Temperature Rise
ECEnIr Al 14T L m hrrrators
% s 1,4 151 L rrveraine
RH G
11 138 £ o plator; biadies
| I G 3 A el Emlovy
ECENIIA 5 C b w1
¥ B'C

Wleband 11527 L ior bmrtaraitonty peed 1350 2

Rota: [ECE112T-7 diows two methods: Methad §is @ step-iea and Methed 0 s
o CRAGAMCE UL 248-14

Note: [ECE07374, the lenpemivre is mosared donng the el 5 mioaies of the
Erhuranen fexk gl 1.25 in

= TimarCurant Charsctenstics (n. o, Overload Gatesl: 1EC 60127
sarnies assigne Emefcurrent (TAC) erms o differentiate the tme
durstion for & fuse 1 cpen under & speciiied overlead condition

IEC 60127 TimeCurrend Terms

Sdandmnd L%t T/ Turm

G- mivg
LELL e
e | - wog
i Fory ag
lu'-ei_'rm 171
ECHT 1,3 “;';'?
i T g
EC 717 s 1 e TR A A

For peampla, comparing the 1000% cverdead gate of an IEC §0127-2
55 1 lquick-acting) vs [EC 8F27-2 55 B [time-Lag). the cdlaaring tima
e 0,02 8 wargus 015 8, reepactnenly, 1T iE claar thal 1hie 55 1 fugm will
cloar tho ovarioad masch quicker than tha 55 5 fusa.

Tha overiosd gates dopond on the subsequent IEC B01Z7 paris, a5
shown in the following tabde;

IEC 0127 Dverload Gates

Saprid

% of Waminal Cumera Aenng

(L Enag @ T 575 400 e | O
RN [ JNL TS A, mredl 10NN
ST %l P, T 100

NEVTD, T 40 0
 ——— e ————
Note: [EC 801277, 275% and 8N ain opticnsd

HIEA A A .
EC &N T).7 (4]

To detemmine (he acius! time duration, comsul the IEC 6027
standasds ar tho fuse datoshoeis.

= Broaking Capacity: BEC 60027 series Bkeo nesigns 1aams for Braaking
capacity, These are shown in the following table:

IEC 60127 Breaking Capacity Terms

Stadilind Sy dabiig Ciard ity
e Lo
KRG By BT.R il
LER W =
ET BT 1L L1 o
-
EC BT i mtErs iy
Hegn
B B 1 e 1 11 0 per monutacsre Eenicenmn

Th actus] breakang caphtity ermperise deponds on 1he subssquent
IEC 80127 parts and 55, as shown i the following tabla:

1EC 8N 2T Breaking Capacily Amperage

Shmadard ]

Erpabang Lapecity

Lld oy Tl

i A

TR LN
ra i

16 A

I A

el
W

2
(5]

g = & v TDis
408 il L1 ENA BEA IS

ETC BT LS Mg il iy [ Pl e TEateh

= Endurance Test o 100-opycle teat where & 1281 current is applied

far 1 howr and thon off for 15 minutes. This is then fallgwed by

1 howr of anather current whene voltage doop and power dissipation
A A Eased

MNorth American Fuses vs IEC Fuse-links

I i important to noda thet o UL Listed'CSA Conlified luse cannat
mimat the reguiremaents of the IEC B0127 series, This 5 madnty due to
ihi andurancs test reguiremant of the IEC 60127 sedies. For example,
1he Endurance Tes for IEC BO137-2 55 1 requines that the fuse canno
open at 1876 of In®, while UL Listed/CSA Cortified fuses must opan
wlhii 1 hour af 135% al Ia®.

Lt IEC
Cartrfisd Appeaved

"Nobe: 1 i the sosnal seirent iateg of the fuse

Hovemvar, sinca Recognized 54 Companeni fuses can mise
manufacturer spocifications, they can be both UL Recognized TRA
Componant and mael BEC 60127 saries standands

T, EE—
LA sE Ooom
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Europe

Fistes imlendad lor tha Eurepsan market mus! coamply
(G with the appiicable Europoan directives and their safety

abjectives. The twd main dirsctives they must comaly

wHth 1he Lowe VioRage Directve {LY D and thie Aestrction of
Hazardous Substances [ReHS] Directiva. Complianon with the LYD
andbles the manulfasiures 10 spaly the CE mark 1o fuses &8 5 safl-
declarsion that the producis moet spplicable Eurcpean directives,
The safoty objectives of the LVD are presurmed bo b addressed if a
fuse mpels tha harmonaed standards of ihe EN 60727 serips. The BN
G012 sories is based on the IEC 80127 series (soe tho Intormational
saction abaval with MNational Ditferences. Compliancs vwith the LVD
diass not require cortification from a Cenification Body, but many of
our fuses do hove third-party centification 1o the EN G027 sanes of
stindosds. This certification m prmaily dons to acooien fod and-
product stondords requining fuses to be com pliant with thoir basic
coumapnend standard,

Muony Certificotion Bodses con issue cartiication to the Ei 60127
saries, a8 they all uss tho sseme sat of atardards, Liatolfess primarily
obtaing costificotions for thie Eurspean markot from TLY Bhainland,
VIDE, BSI, of Sermbalnterek

UK Az & result of Brexit {the United Kingdom's withdravsl

froem the Eueopean Uinign) in 2020, tha Linited Kingopm
En adopted & similar prodect compiance approach as the
Exropean Linson, Fusas for the UK market musy comply sath the
Eloctrical Equipment |Safety ) Begulations {similar to LVD) and
Ruoestrictian af the Lise of Cenain Harsrdous Substances in Electrical
ant Elactronic Equipment Regulattena (simidor to RoHS) Fuses
msting the applicable reguirements for the UK market ars affooed
with the LKCA mark.

Japan

The Jopanese Ministry of Economy, Trade and Industry IMETI)
raleased the Electrical Applisncs and Materials Sataty Act (DENAN
Law} 1o requlate electrical ppplinnces and materials to prowent
patenial hazards. The law allovs fuses to aithar comply vath thea
reguiremants af the JB0NZT series standards (BEC 6012 7-tasod
stndards) or Appendix 3 of the DENAMN Law,

The JEOVXT sories s sdmost identical to tho IEC 60127 saries, whilo
Appendin 3 reguirements are simitar 0o 1hoso of CSAANCELUL 248-1
and <14 standards. For example, Appendix 3 raduines ovorlosd gates
of 135% and 200% of nominal current roting.

There ore many different certification organizaticns thot provide
eomplinncs 10 the Japavess marked, sincs the sama sal of stendards
iz applied. Littetfuse utilizes UL Solutions and dopan Electrical Safoty
and Environmant Technofogy Lobaratories LET) for Joponess
miahpt certifications

China

The Chiness madket also bagad its national fess standards on he
IEC 601 27 sories standands. The following toble shows the comelation
eatwesn he two sots of stamdards:

Chinese Siandards Comparison to IEC Standards

Chizepr Sisnda i

HE Simmpdsids

BT .1 EC Bt
fite] T 7 EC BT
£ L #E G773
ERE T EC T
R KD BT

EANET Littnbheie, e

If & fuss maets the requiremants of the GBT standoed, 1hen tha
Chingse Computsery Caniflcation (CCCT mark Is ugsd, & valuntary
COC mork can also be used {or fuses il cortification is necdad,

Littelfuse willizes China Quality Cerification Center to obiain tha
ndGassiry Chineds cartiBatians.

south Korea

Tha KEODVZT sades of standatds is b stopted nationsl standard
I Sowsth Karea, They are EEC-based standards and follow the same
reguirermens Fuses suitable far tha South Kosasn market an
marioed with the KC mark {(som marks bolowl,

Lirteifuss obtning South Korean cantlication from Kores
Testing Laboratory.,

Fuseholders

Conification of fuscholdors is atso morket speciic. In Morth Amariea,
CEATANCENLIL 4248-1 b= 1he standaid that fussholders must comiply
with, while thir e of the world uses BEC 60127-6 land various
Mational Differances).

Marks

The faltpwing tabla disploys the cortification schemns and programs
that apoly 10 Lineffuse products snd the correspanding marks:

Cortification Marks

| Eirrmd b T 155 W

B Lo B i LG e s e

give

S Igrtin! i i LT elovi

Farogrured e e U5 ped Larada iy
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&
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5 Coremrent Araptance e B Cprads Wisived

LN Brga e v e | orpesr Vs

Wi Camgerad Ao e [ rnen Seke

R b o E e Al
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Legal Disclaimers

Liability
Limelbuse, Inc., s affiietes, apents, ond employess, and all persons
acung cn s o thnr bohal? [collectivedy, “Litellise” |, discinim sy
o all lakdlity for @ny armors, naccuracies, or incom plrieness
egraind hand o in any olher dischosurg relening 1o any product
Littolfusm discladims ary oned oll labity arising out of the uso or
npplication of say product descnibed herein or of any imfodmaton
pedrdicladd hiormn, 8o Thi maxirmam asteni pesmiibed by lew Tha
prochect specifications do nod copand or otherwiss modify tho
Limel fuse 1evrs and condstions of purchase, inchuding but not imited
1 thee wearanty axprassod tharoin, that opphy 1o those praducts

Right to Make Changes

Liftalfuss reservas tha right 10 make any ond &l chanpes o 1he
products described hormin without noice

Disclaimer

Not Intended for Use in Life Support or
Lifesaving Applications

The products shown herein are not designed for use in Fe-
sustaining or liteeaving applications unless sihorwise axprossly
indicoted. Cisstomers weing or solling Littelfuess products not
mupressly indicatod for uss in swch applicaions da 8o entirely
ot s gwvn rigk and pgeen o Tully indemaity Linelkise Tor sny
damoges arising or resulting from swch use or sale. Condm
suihorisd Littelfuse porsonns! 1o obtoin terms and condilions
mmgarding products desgned for guch spplications.

Intellectual Property

Mo Boange, axpress ar implied, by estoppesl o olhérwise, 19 any
noitocual propery righis is gramed by ihis documaent ar by any
conchect of Littalfuse. Preduct names and markings noted borein
iy b régistoned reademarks o1 (hbir respetlive awners. Litaltuss
makis no represontatiens or warranies of nosnfringemant ar
misappropriotion of any third-party intellsciusl propadty Gghta
unless speshcally providad Tor hamn

Spocifications, descriptiens, and data contadnad in this documant ara boleved 10 be accurata, However, users should indopendently evaluats
eadh product for the panicular application. Littslfuse reserdes the right 1o change any information contained herein without notics and may,
it its sodn digcrmtion, change the design. manufactium, or comstruction of any product Vialt Litbelfise com tor the most ug-bo-2ats information
Littelfuse’s only obligotions for any of its products are specified in its Standard Terms and Conditions and Littelfuse shall not be liable for anmy
Indirect, consaranlial, or incidental diamedes Tram any sk of use al oy of it paducts
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About Littelfuse

Littelfuse is a trusted partner to engineers worldwide who seek our
technical expertise to accurately conduct and analyze test results. Our
global vision, team, and leadership collectively provide the strategic
foundation to deliver innovations that help bolster businesses and
align with global megatrends.

Littelfuse offers leading technologies in circuit protection, power
control, and sensing. We continue to expand our broad and diverse
portfolio of products into adjacent markets, including power
semiconductors, heavy-duty switches, and magnetic, optical,
electromechanical, and temperature sensors, as well as other

products that provide safe control and distribution of electrical power.

Littelfuse offers a wide variety of product technologies.

Overcurrent Protection Temperature Sensing

* Fuses * Thermistors
* Resettable Positive Temperature e RTDs
Coefficient (PPTC) Devices ° Digita|Temperature

Indicators
Overvoltage Suppression

e Gas DischargeTubes (GDTs) Electromechanical

e TVS Diode Arrays Switches

e PLED Series Open LED e Tactile Switches
Protectors e Pushbutton Switches

¢ SIDACtor® Protection Thyristors e Keyswitch Switches

e PulseGuard® ESD Suppressors * Snap-Acting Switches

e Switching Thyristors e Slide Switches

e TVS Diodes e Dip Switches

e Varistors e Detect Switches

e Power Control e Navigation Switches

e TRIACThyristors e Toggle Switches

e Rocker Switches
e Switchlock Switches
e Rotary Switches

Power Semiconductors
* Bipolar Devices

e |IGBTs

e MOSFETs High Reliability

e Switching Thyristors Connectors

e Silicon Carbide Technology e Micro-D Connectors

e Power Semiconductors and ICs e D-Sub Connectors

e Discrete and Module Solutions * Wire to Wire connectors
e Bare Die Devices e Harness Solutions

e Power Control
e TRIACThyristors
e Fully Engineered Subsystems

Integrated Circuits
and Solid-State Relays
e High-Voltage ICs

e Solid-State Relays

e Gate Drivers

Magnetic Sensing

* Reed Switches

e Reed Sensors

¢ Reed Relays

e Hall Effect Sensors
* Magnetic Actuators

Harness
Solutions

©2022 Littelfuse, Inc.

Global Footprint

At Littelfuse, our mission is to develop innovative circuit
protection, power control, and sensing solutions that meet our
customers’ unique needs. This customer-focused philosophy has
helped us become the top circuit protection brand in the world.

Our industry-leading product portfolio includes reliable circuit
protection, power control, and sensing products that are designed
for a variety of markets and applications. We have assembled
unparalleled expertise and developed a global footprint that puts
our facilities close to our customers and target markets. As our
global manufacturing and R&D teams objectively recommend
the best circuit protection, power control, or sensing solution for
each customer application, they form partnerships that will lead
to the development of the next generation of advanced products.

Littelfuse provides:

Application Expertise
Global Support
Operational Excellence
Technology Innovation
Collaboration
Customer Focus
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Switches
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Additional Resources

Circuit Protection Products

Selection Guide

This guide provides a summary of key circuit
protection consideration factors, descriptions of
the technologies Littelfuse offers, and product
selection tables. It is designed to help you
Scanorclick duickly find a protection solution appropriate to
to download  Your application.

Sensing Products Selection Guide

This guide provides an overview of magnetic
and temperature-sensing technologies, key
consideration factors, descriptions of technologies
Littelfuse offers, and product selection tables

to help you quickly find the sensing solution
Scanorclick appropriate for your application.

to download

Power Semiconductor Selection Guide
This selection guide offers a comprehensive
look at the breadth and depth of the IXYS:

A Littelfuse Technology power semiconductor
and control IC portfolio.

Scan or click
to download

&

Thermistors-h\‘\:\x

PolySwitch®
Resettable
PPTC Devices

-y

Fuse
Holders

PLED LED

Fuse
Blocks

*, E

Surface
Mount Fuses

Protectors

Protection Thyristors

=

Visit Technical Resources
at Littelfuse.com

Technical information is only a click away. The Littelfuse Technical
Resources page contains datasheets, product manuals, white
papers, application guides, demos, online design tools, and more.

An Extension of Your Team

Littelfuse engineers are a phone call away to help identify
potential issues and provide product recommendations to
solve problems.

JapanTechnical Support: +03 6435 0750

Asia Technical Support: +86 512 67613189

North America Technical Support: (800) 999 9445
South America Technical Support: +55 11 2844 4395
Europe Technical Support: +49 421 82 87 3 147

Application and Field Support

Our experienced product and application engineers

work step by step with customers from design to installation
to determine the best solution. Contact us today:
Littelfuse.com/contactus

©2022 Littelfuse, Inc. Information furnished is believed to be accurate and reliable.
However, users should independently evaluate the suitability of and test each
product selected for their own applications. Littelfuse products are not designed
for, and may not be used in, all applications. Read complete Disclaimer Notice at
Littelfuse.com/disclaimer-electronics.

PolySwitch®, PulseGuard® and SIDACTor® are registered trademarks of Littelfuse, Inc.

TVS Diode
Arrays

TVS Diodes
PulseGuard®
ESD Suppressors ﬁ

Switching
Thyristors

oy
SIDACtor®

Littelfuse.com
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LOCAL RESOURCES FOR A GLOBAL MARKET

Chicago
Madison Amsterdam Beijing
Mount Prospect Deventer Bremerhaven Zhongshan Shanghai
Rock Falls Essen Bremen Huizhou Wuxi
Troy Houten Lampertheim Dongguan Suzhou
Champaign Hoofddorp Lauf Kunshan
hippenham
L V
7 agliall
Lons-le-Saunier
Legnago
Saint-Claude
Serris

San Sebastidn
San Martino in Strada
Cadiz
Beverly
Waltham
Plainville

\ Tsukuba
> Tokyo
Yokohama
Taipei
Hsinchu
‘) Lipa City
b

‘ﬁ' .-l‘.a

Long Beach

Allen
Round Rock
Jupiter
Brownsville

L4

Piedras Negras
Mizquiz
Matamoros
Matehuala

Manaus
Concepcion Del Oro

Singapore

Sao Paulo
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Littelfuse products are certified to many standards around
the world. To check certifications on specific products, refer
to the product datasheet on Littelfuse.com.

P Littelfuse

Expertise Applied | Answers Delivered

Littelfuse.com ©2023 Littelfuse, Inc. = EC117Nv0323
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