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High Frequency Litz Wire

Innovation starts with us [ It all starts with wire

To exceed the boundanes of what 12 possible requires a comprehensive and steady focusz on development. Since ite esfab-
lishment in 1948, ELEKTRISOLA has developed new products and manufactunng processes concentrating specifically in the
optimization of ite fine wire products. This focus on fine wire development has resulted in numerous improvements in quality

and performance, for example in automotive ignition systems and BFID applications whare our products are recognized as the
global gualty standard

Our global presence and umgue intemational network of manufactunng and development compeience allows ELEKTRISOLA to
respond effectively to demands from multiple industnal fields at short notice.

The response to customer demand for specific solutions has resulted in innovative wire products. Nowadays, our itz wire products
utilize not only copper but also different alloys and plating vanatons for conductors. Furthermore, specally selected insulations for
both single conductor and litz wire applications have besn deveioped. In terms of itz wire applications not only addfional methods
of insulation L2, serving, sxtruding or taping have been put in place, but slso technologiss to shape itz wirs rectangulary for
opbmized fling factors.

Our 60+ years expenence working with customers in developing insulated wire products has resulted in broad application know-
ledge m the field of transformers and power supplies, especilly in the area of mimatunzation and ultra fine wires. Today, this
experfise i ulilzed extensively In cooperation with our customers in new product development of Itz wirs in components for
consumer, medical, automiotive, photovaliaic, amart texdiles, power supply oOF 28r0space USES.

ELEKTRISOLA s rebability, especially in high nsk or challenging applications, even beyand the earth’s boundanes, 15 clearly
demonsfrated by selechon of aur ultra fine wire for implementation in the electncal drives of the "Rover” and "Beagle 2" uzed in
space exploration. Mew fields evolving today such as e-mobility, wirgless power, altemative power and renewable energy all
utihze ELEKTRISOLA knowledoe and process capabiliies in magnet and itz wire to develop imnovative products for the future



Litz wires consist of multipis rope-like bunchad single
insulated wires and are used in & wide range of applications

requinng good flexibility and high frequency performance typically
ina renge of 10 kHz to & MHz-

Increasing freguencies cause the currant to flow in the perimeter area or even along the surface of each conductor - this s
known as the “skin effect”. As a result the cross section carrying the current iz reduced causing iosses at high frequencies. In
addition, loszes at hipher frequencies are caused by the "proximity effect”, where the neighborng electnoal fizld negatively
affects the electromagnetic distribution against each other. Litz wires using multiple inzulated wires in a twisted consbruchion

can effectively minimize these high freguency losses.

Theze aspects are already considered in the very first phass of itz wire design. The target of 2 sophisticated construction 1z
achieved by utilizing optmal produchon parameters and & fine tuned itz wire produchon process, ensunng utmeost guaiity snd
consistent performance inour customer's products.

Freguency-dependent Skin Effect (Copper Conductor)

10 kHx | &858 mm
50 ks |
404 KHz 821 mm
504 kHz 005 mm = 84 pm
1 BHz L0858 mm = BE pm
4 M L0927 mm =2
00 M 0,006 mm = &8 pm

Fig. SXin-Efact



Construction

Litz Wire Construction
Directly Bunched Litz Wires Any number of single wires are directly bunched =o each

individual wire is freely located. Larger litz constructions can be produced combining multiple
sub-bundles of wires in additional bunching operations. Each bunched construction can be
further differentiated through the iength of lay (tightnesss of the twist) and pitch diraction (twist
direction).

Concentrically Bunched Litz Wires Th2 individual wirgs are positionsd in ane or maore
layers concentrically around the litiz wire center conductor. In thiz design configuralion gach
single - wire naturally moves into is predetined position dunng the twisting operation resulting
in consstent dimensions and working properiies. Conceninic designs are wsed, where high
mechanical flewbility iz focussed on. High freguency performance iz nomally lowser

compared wiih non-concentric constructions.

Pitch Direction

opposite, or counter-clockwise twist direction.

S-LEY Z-Lay
{ocountar-clockwias, (elookwias,
laft-nand directomn) right-hand

diraction}

Length of Lay

The length of lay descnbes the distance which a single wire needs for one complete rota-
tion around the litz wire circumierence (360 degrees)

Single Step Conatruction

Mulli-gtap Daslgn

Concantric Design

The mich direction indicates the twist or bunching direchion of the bundled wire
construction. f-lay i bunched in & clockwise direction while S-lay iz the

A A

.
Length of Lay



Conductor Materials

The basic component of 3 litz wirs iz the sinple wire. Conducior matenial or alloy and enamsl
insulation can be combined optimally to meet the demands of specific applications.

Construction Enamelled Copper Wire

'
N a Conductor (Bare Wira)
:ﬁ_. ] Dopending on (M desied propories. dilfarand
E | _E wlemestal melbie and allogs oan be sefoied
= | -]
| E Enamel Insulation
é E Each indovichsal wing 1s linsuloled eligclnically [y
z an eramedled eting.
L
. S

A s = Elongation starsaX  Conductiys L cannlon

Ism ¢ mma] Fasstanog e mmey StrEmgihr, Frotaclion®®
o e f i I, R

Comper (Sl sEE [ LT 220 a2 Figh medim Taw radium
Al (AL} =% [ i) 120 140 madiurm I High fow
Aloys-

Cooper-tdagm s

Dulig i85 G028 a8 B261 e high g high

Crooper-Micksl: .
0513 250 a7

CuMiz a0 | | T8 high | igh high
CLbig =0 | .9008 =N a8 (o high Figir high
DL a7 | 41538 | a2 i hiﬁh hﬁf- high
Cutlias . 2 | es000 s em o rngn . I:ngrr hrm
Crooper-Tin

CuSni 455 | hns 340 £20 mgh High by nigh
‘High Tension Wires:

W 55 [ G0iea 230 470 high high o Fow
v 3 | aom | W | e hgh e =57
T 51 | fO7a8 . P P #nm . High . b . pig
Piated Wire;

COATD 3540w 80 a7 | 40265 134 180 mediam lowr medium e
COATE 35 {00 L0 amz | 055 170 30 : medium [ . medium et
Siver plated copper (Cu 7 Ag) i 585 i LT . 230 270 Hgh e medium medim

* harther condactor maerials on reguast
= by terdency
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Insulation Types "

Different insulation types can be specified for the individual wires depending upon the final product's thermal and chemical
resistance reguirements. Different insulation thickness tolerances (see below “Enamel Build™ can be specified according to
international standards or customer specification, depending upon the final product's diefecine demand.

£ EXFRISOLA:NamS Powmol 1668 Folysel 160,  Esterssl 180  Amigestsr2o0  Amjdester il MLESD
ELEXTAISOLA-S0HE PiEE P20 Eloa Asbg Alzio
Standards
EC BT a5 = a3 @ i3 7
HEHA W TE W B MW TE VY T4 MV, a7 A8, h 20
Li-appravel 2331840 il =5 it 1 =5 | yes ¥ES
1. Temperatue= Aange
Termmermturs nde S0 b aos. ta EEC 172 1 Ca 12E to5eg e sang METC
Cul through tempsralune min 50 =0, b IS0 85164 Ca =300 20570 & F0°T =200 =40
Elsktrinnle typics! valies for .05 mm, Gads 1/ shge s ;0 nEGQ E 36570 5T
2. Electrical Valisa
Brazkdoan vltags [V { um) 220 20 220 228 210 210
&hr:mln typicel vetues o ofindsr st 0.05 mm,
G 1 singls).
'3 Solderability
Arc, 1o fEC B0B51 4.5 Yoz y= y= - - -
Self-Bonding Types *

An addiional adhesive overcoat can be applied to permanently connect individual wires into a wire bond. Different adhesives can
be specified depending upan the activation process used by the customer (heat or solvent activation) and/or the ulfimate bond
strength and re-softening temperature charactenstics desired.

ELEHTRIGDLA-Name EIIJI'p'IIHJnﬂ e Soisnand Bolebong TR mMe0eng Tnecmogand

ELENTRIZOLA-Cous 4515 4 1 FEET R PEPYE STl ez

General De=crigrion:

Hass Coat FAEE FAEE =] Fi56z = 1220

Bond Coat (G Labei) PYE A P | FA =58 mod. PES

Standards IEC &3317 36 -5 - -35 36 -
HEMA, hiY 231-C W 1310 - B 1310 - -

1. Elevtrical Values

EmuumuuamF.;-.- ! 163 163 16 18 1680 185

[Elektrizale typicel values o cyimnder e 8.08 mm,

Grade 1/ Brgi=l

2 Bonding of Wire

Fiecommended bonding temperaiors 120 -140 °C 150 —T70 30 IED=TT0C 150 =770 70 200-220*C. 280 —280°0

© Furtiyer enamed types on eguest

Enamel Build _
|IEC: Grade 1, Grade 2. Grade 3
NEMA: Single, Heavy, Tnple Build

JI5: Class 3, Class 2, Class 1, Class 0
More'informatan ard properties can-be fouwd inour brochures “Enemelled Wi 2nd “Sel-Oending Wire Tepe="



2z
ELEKTRISOLA Litz

DmssE o Magss! Wins

hi. of wirn=s

THE OUtEr QIRMEE" BpREE

TiHE| Coppse moss sectfon

Adiiticonal potors

Typieis| =ppieet|tore

007 - fLEd0mm

2-25.000 strands

00BE - 15.0 mm

a0 mma

Fregtiia apimization of
ConstruCHon Bnd conduetor
‘matarial possmie 200
= HF-parformancs, resisance
«  high fesintity, faxiita-:
- peformance
= form stEbiity

Transtarmers, Chokes, AE-
Tranducers, Medsca: Applications,
Sensors, Esctronic Balissis,

Ewitching Powar Suppilas,

Hesting Apptications

Wire Types

004 - 3.600 mm

mek. 26,000 sirands

1.0-10.0 mm

.?BTI'I.I'I'I!

PET [Trermsl class &-F)

PEN [Tnemsal class 8-H}
PI{Tnanrmai class H-Ch

Ovarapping of taps S0 or 87 %
Mo, offapss (mEL) 2

= Vary high sdecino bresk down
e ge

+ migh mecheniosl robusiness

+ optima| reund form stability
(B.g. for tsyer=d winding)

Investar, RF-Transtormers, AR~
Trensducers, AF-Chokes,
Imducttve Charger

0.030 - 2.200 mm

max. 22,000 sirands

0.B - E.D mm

Up B2 B.42 mmE

Taping.
FET
PEX

P

Teping constrection: 3 Eyars (min.)

« VDE-ortmed soo,: OiM EN
JEC, B16GEMK, 6238373,
BO60TL

- Max working voitsgs:
1000 Vimis ¢ 1414 Vpesk

« Max. feguancy: 500 kHz

« Thermsal class: Fi86 "0

Hit80 =C

Inwertar, AF-Transtormars, AF-
Trensdusers, AF-Chokes, Indlefive
Cherger




03z - 0.ED mm

mEx: 700 skands

‘0.4 -1.2 mm

0.6 mmz

Potyamios
Podyaster
Potyursinans

Wallthickmess overoosL
0.1 -0 mm

nigh mecnanical robusness

high fizcblity

« Qood resistance sgeinst
wates, olls and greass

« Incressad slectric break dowr

valtsga

Hagting Applscations, Sman
Texdlies, Patient ComTan

0200 - D500 mm

mex; 26000 strands

mex 130 mm

38 mm2

opftanel withiout sarving
Serving: Miton
Teping: PET.FEMFI

MIN. constructien (Ho W)
12212 mm

Rato RignTwidin (H: W) 1 2

o

3, whare sppropriets)’

Tolaranoa (+-): 0.1 mm

Imerease of copper filing
tector Up bo 205

nign Nexiblitty and dimensong|
stebility

good ‘windsbiity

options! withrout cutss coating

Induction Cooleng Hobs, AF-
Transformers, BF-Chokss, E-
Aotors

020 - 0.200 mm

2 -22.000 strands

SEK 0,071 - 4.0 mm
Myion: 0.071 - 10.0.mm

SH 6 MmE:
fdyion: 38 mme

rdsurel sik
kyion
Boiyestar

Ma. of lzyers (mas )2

« oplimai round form stsbiify

« (8.0. far Ieyerad windimgh

+ specifisd disience betwesan
windings

+ resisance agsinst spiicing in
combinetion witt high
tizwitallity

« support for impoegnation- &
patting procass

inverter, BF-Transformars. BE-
Transdugess, AF-Chokes,
industive Changer

W seRan el

032 - 050D mm

max. 503 strends

Fa-1.2mm

.33 mm2

optional withaut extrusion:
Poiyamide

Polyasisr.

Folyursthenz

Auflifisment oplicns; PES30 - 460
dexL CPEmEs - 1.63 - 203
MAramigsOension: 3.3~ 12.4 %

« By Riph tansiis strengin
paossinia

« smallest k2 wirs constructions
with ighest tensie stranght
and fliexlife parformance

« WBry good processabiity elsg
tof yery =mall fz wirss

« compination of all conaucior
and coaling meterials possibe

Automofive Indusiry, Industrs
Applicatons, Medical Applications,
SITIEII't_ Tedllas, Special
Applicetons for Technis! Texties,
Sparts Equipmant )



High Frequency Litz Wire

Hioh frequency litz wire is either uzed for frequency or heating-related applications. Ultra fine litz wires provide solutions for both

‘technologies regardless of frequency or impedance range.

The bunched Itz wire i= typically used for a frequency range of 10 kHz up to 5 MHz. Litz wires for heating applications typically
consist of fine single conductors, concentncally bunched with a relatively tight length of lay. ELEKTRISOLA offers 8 wide range of
high- and low-rasisfance litz wires.

Benefits of low resistance Litz Wire Applications
» Cost-aeffective design + AF transformers
= Optimized resistance or frequency-related construchion » AF trancewers
* |ncreased tensile strength by using additional strain relief * AF chokes
» Medical application
» Senzors
» Ballasts
Benefits of high resistance Litz Wire » Switching power supglies
« Construction optimized for heat-resistance » Resistance wires for

* Precize resistance-related manufactunng heating applications

+ Very broad field of apphcation (drying, heating, warming up)
« Rezilient base matenals

Properties of Litz Wires

Lier resistancs iz Hifgh maistEnge e

wires wiras
Condudivey igh madim
Aesistance p igh
Nexisle S : o medium Bl
Looping behavimr [ o Hgh
Spicing : fisthiim Yigh
Bierding cycie Behaviar: tigh i

i0



High Frequency Litz Wire

Construction of high frequency litz wires

The construction of a litz wire product depends upon the number of ndividua! wire strands and the diameter of each wire. In

genaral, our equipment can bunch 2 maximum of 60 individual wirg sfrands inone operation. For & Litz wire of 600 x 0.1 mm

zubbundles are bunched with each other once again. Example: 24 x 5 x 5= 0.1 mm

Dimensions
Mumber of =nple wies b5 anh )
Dinmestiar of sinpls s * a.0t0 — a:san s
Dhuter damzber of B wires Los— 200 mm

Connecting technologies

Low resisispoe High resistanes
e wWirs HiE wirs
iSl\:||.|:h:1'|rrg' W W
Thermooomprasaon weldng | iy [
Liirasoaic £ W
Flame braring [
Resiztznce weidieg . i . W

= other dimensiors on demand

Typical length of lay
Single stage * : 2 — 26 mm

Multi stage 20 —60 mm

Selection criteria for lengths of lay

s Larger lengths of lay are less expensive

+ Smaller length of lay incredses the physical stiffnsss
= Smaller length of lay reduces the =phicing

behaviour and supports the round shape

Criteria for litz wire construction

» Applicathon (frequency and perdormance)

» Cosl effectiveness [multiple step constructions are
maore expensive)

= Stiffnecs / flexibility (Increasing stiffness due to higher

number of bundles)

11



Taping

Taped high frequenay litz wire constructions are mainly suitable for applications réquiring & high break down woltags. Taping
gives litz wire improved capability to withstand flexing and mechanical stress.

Self-adhesive tape matenal increazes protection against re-opening duning and after downstream manufactunng processes
and thus secures the complance with defined creepage distances.

Some tapes can be thermally sealed, when used in conjunction with certain enameled types. Excellent adhesion and bonding
charactenstics to the indnidual wires are possible: & wide range of thermally sealable fapes can be selected for special apph-
cations all promoting vanous degraes of flexibility and mechanical protection for the Itz wire construction.

Features and Benefits of Tapes

Disisotic
EfFERgth

Flexininty Spileirg ContREUNG

Dimensions Applieations
[ +verers

Dizmetzr of singe wires 0020 = 0300 m « AF transformers

Druter diametsr of itz wirss = G5 —AnD = s AF chokes

Cvsrlznping single t=pe * i or &7 -i * Onboard charging (OBC)
Humiers of tapes (| 2 = Inductive charging (WPC)

= soecial designs on demend

Further jschnizal
informatan

12



Taping

Technical Data Sheet of Tapes

BET ER ™
Desscription Pnljutz Polieibylen= Mapribainb= | Priyirde
Coloor ranspanEnt IrEnspeneEnt ot

insdmon siass (LL)

£ A4S (A 180 (H) | 2005
Rsdsonchss (VDB | e = e e m 2
d 33 23 ad
Dlislecine consart F, (VDE 0343 IS S 2318 ; N
el : ' _ V-0
Flarmmaklity = (VDE &a4s) mi] {IEC BosEs-11-10 UL 34
UL-Flie Mo Tapes * SHaEs E5174% _ E29E05
Frocessirg il fusizle et harics Sipgig

Thermaily Sanlsd

[ P

it i 165 [Af - 200 3
insudmon siass (YOE) I 15:-&?. ! - gmhm

J y 28 a4
o & (ASTM D 15081 - (ASTHE 168:2)

. !

Flammability ma —= {IEC B0REE-11-10; UL 58)
LIL-Fli= flo. Tapes * EIFEET = Ea=ilc
Proceasirg Amhie = rn:l:h.nnm.l!:kwng
Inselztan cl=ss (UL e 0@ 5 W

5 . r az 28 23
Ele i satan ' (e 23 LIS E 2a18) (AgC 221

. flarne metardam Hiame retardant

Flarmmatslity = LSt s
UL-~Fli= Mo. Tapes * EST5aS EE15225 ER15235:
Frozessirg fumhis fusibls | mscharicsl =trinzirg

* The used jols ate derived variants of UL meoognized praducts.
UL File irdgemetion undet resesve= of altemaiive wsage of sgusl or suzsror met=sial derivetes. Where spplicable oobonal ULiles are evailasle

Other msfersls an samend

13



Taped high frequency litz wire EFOLIT ®

VDE certified

Tnple reinforced insulated high freguency itz wire with - self-
adhesive sPET, sPEN and =P film matenal for diameters up o
around 5.0 mm.

VDE-zsted according to specification:
DIN EN 61558, Annex K
DIN EN 62368, Annex
DIN EN 60601, Annex L

Product identification

RA=inforced insulation -
DIN EH EFDLT 27F FES FEM
EE¥EA, B85S, B80T
¥ g EFOLT 3iF FHES Al
VDEAeg.-hr: EOTE
(P, et voege: EFCLIT 22H Hiqan FEMN
S k) -
EFOLIT a2H Han Fl
EFDLIT 13F FIEE PET
Aeinforced Inyulason v
DK CH S2560 EFOLT Z3F F1ES FEN
VDE-Fmg.-hr: E450 EFOLIT 33F FIES Pl
{nam, st vohage: . :
il =
EFCOLIT 32H HMan Fl

Biasic in=ulstion
Gt CN 81556 EFOLIT 2358 FABS FEN
WEE-H=g-Nr: E2E0 EFOILIT 335 FAES Fi
{nom, besl vohage
2ET RN EFOLIT 241 Hiieo PEN
EFCLIT 34H Hriag Fi

71 on basks of Haal Shock Test

14

Features

Constructions with self-adhesve tapes allow verny
high breakdown volizges as well as high flexibility.
Compliance with application specific demands for
air and crespage distances 1= covered in perfect
manner.

Dimensional range EFOLIT @

Canstructian

Dinmister single oonductar 0020 < 0300 mm ) 52 - 28 AWE
Duter dizmetar Lite Wire (appeo. ) 1500 - 5,000 mm [ 2] = 7.5 AWE
Tatel copper cress: ==cian bd -2 42 mme

Reiriton=d irsulaion min, 2 f=yers

Bazic imsdetmn . 2 feyers
Operating range EFOLIT ®

Winding wires tar raiheoresd insaliidn

himy ratad and pexk oltage 000 Ve, 1414 Voeak
hzor frequency Bl kHx

Termperatise casses 1) F i 18670 ! 311°F
H i 180T /-388°F

Ty baske of Haal Shook Teot

Applikationen

* |nveriers

« AF transformers

* RF chokes

* Onboad charging (CBC)
* |nductive charging (WPC)

Further techrnical
infarmatan




Extrusion

Extruded coatings applied to high freqguency itz wires promote increased flexibility, mechanical robustness, resistance to chemical
substances, a5 well a5 increased braak down voltage. The flex itz performance of exiruded Itz wirs ié'._ alao improved considerably
in comparnson to standard constructions. Extrusion materials, wall thickness and litz wire construction details can be selected and
combined to reach optimal performance for a wide range of applications.

Features and Benefits Applications
» High resistance to machanical stress » Resiztance wires for heating applications
» Excellent flaxibility » Smart Textiles
= Giood resistance against oils and grease *» Hearing Aids
» High dielectnic strength » RF transtormers
» Solderable above 410°C » AF chokes
» OJptional flame retardant
Dimensions
conians |
Dizmmeter of single wires 0025 — 0 5 mim
G dlarrter of o miees o#=sp, .

Properties of Extrusion Materials *

Meling tempesatire iG] 177 — ¥A0 7T - 1Al 1A —184 180 167 - 173 18T —173. 18— 150 200 =10 -2
Diperating tempeimtuns [F0} & o -13] an ag o - 550 150
: 1 ¥ ¥

Hardness grade [Share O] Ti-78 | 71-7E fo—gE 3E-42 &1 — 89 1 —£8 41— 48 = &1
Typeal wall thicknezs [mm] 3,08 — (.30 026 —0.30 0AE — 0,48 010 —10,48 o10— 0.4 0,50 340 4,710 — 04D 0,15 - 080 028 —0,30
it | S22 | 6 | v | we | e e s ] w
Eripabiiy vy good ey goad tmry good limzed wery good very good lemit=d lmit= ey good
Chemical resiziange®" iy rmediurm hediem =Ly s medum medm e v

* Diher matenals or colors on egues
** Resistance 10 cerein chemicets must be darified individoaiy




Smartbond

Products for multimedia applications are increasingly equipped with wireless charging devicez. ELEKTRISOLA's Smarbond
(OSP18 has been developsd to mest the needs of these specific charging systems. This self-bonding fitz wire combines
excellent bond strength with good windability, fast soldering, and very good hot air bonding characteristics. The hot air bonding
process 1= environmentally fnendly compared to solvent bonding procees, zllows faster winding, and has pofential for process
automation. Very thin coils can be produced with Smartbond™s unique construction giving additional space for designars or to

help to achieve miniatunzation goals.

Features and benefits of Smartbond litz wires

= excallent bonding strengths with het air bonding

= high winding speed

» soldarable without pre-stripping of insulation

« ervironmentally friendly automated process due to ehmination of solvenis
= thin walled overcoat allows small coils

» customized wall thickness poseible per customer specification

Simndard Lt Wik Salt-Bonging Ltz Wirs: Sarvad Ltz Wirs Smafroad
Stbifity of il | ey [ o [ goad [ poid
Flewiblizy =it | =it | e stif | =it
Bonding process na et mi | soi=nt hot my
Mecharical protection medium medium | goad ‘gopd
!
Surface mnd hapse smrracth sz | g oo
Smpard bonding si=g without addiion sl edbesive po lirstmdd | na ==

Dimensions

Dizmeter of single wires o fren — 500 Terst
ozl diameer ad-50 mm
Applications

= fransmitter & receiver coils for wirsless charging (WPT, Cﬁ}_
» coreless coils in different apphcations
+» medical applications

16



Profiling

Profiled: (machanically shaped) litz wires allow optimal utiization of available winding arga dus to the superior filing facior of
rectangular or square litz wire cross sections. In comparnizon o a standard round cross sechon construction, profiled litz wire
can increase the filling factor by up to 20%.

The design advantages of profiled Iz wire ean only be fully realized using products with consistent, precize dimensions. This
dimensional stability is only possible with exact control over each process step.

Features and Benefits

» Consistent winding and laysring performance

* Giood memory behawior

» Simpfified and economical producton of coils without spools

* Profiled dimensions according to customer speacification

+ |ncreased filling factor of up to 20%
» Dimensicnal stability

» Profiling also possible without any additional coatings

Dimensions

Faramsiar Wnit

Smzliast dmensior *
[Hegbt = Wit

Mesiimum rafic*

{Fight o Width)

Toleranc=

Srmpllest sinple wine disrmeter without aveicoat *

Sl et sinypie wire diermeisce with oysroomt

Litz Wires with profiling
» Basic Litz Wire
* Litz Wire with overcosf®

Serving
Mylon [63)
Tape
Polyester (PET)
Polyethylene Maphthaiate {(FEN)
Pobyirmide (Pl)

“gther dimensiors end mat=rizls oo demand
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Serving

High frequency litz wire served with natural silk, polyester, or nylon is characterized by increased dimensional stability and me-
chanical protechion. The oplimized sarving tension ensures high flexability and splicing- or spring up prevention during the process

of cutting the litz wire. This splicing effect can cause handing and contacting of the wire ends more difficult in post processing.

Features and Benefits Applications

= Addifional protection against mechanical stress s Im-/Converiars

* Excellent dimensional and physical stabiliy = AF transformers

= High flexibality » AF chokes

+ Splicing pravention * Onboard chargers (OBC)
« Good solderability above lemperatures of 410°C * |Inductive chargers (WPT)

* |mproved solder immersion performance
» Optimization of winding capacity
+ Serning matenal allows optimization of insulabon disfances

« UL 331840
ENmanaiens Sl Nylen Palyaater
Dizmeter Shgie Wi | 0,080 - 0,360 0,080 - 0,200 B, (1205 — 8 300 ey
Mumbar Singie Wit 2- 26004 2-25000 2— 26000
Ciutes dinrmeter Lice Wes 0071 -0 571~ 100 2071~ 40
Mumber of Lay=rs 12 -2 1=z

Eerving Meiefalz:

'i.:;ql'm:r whi= green #emie wrbiim

The:msat properiias

FRecommend=d parmaneat s immoeoyute 1147 18 T2 4T
FResohenirg tempemsiure - 2B0 — 260 0 264 —.26.[]- "C

ElseivicE ] propartiEs

Eﬁaﬁscmrcmnnt"l 14 24 a2
MEecnanic=l PTEPEFIT_E';

Elonoascn at break (dry) 1a—25% 25—-48 % 20%
hial.-nl:me.uhsnrpﬁm {853 fel humidity, 29 Ch ] 2544 O2n8%

* evaileble @ Asiz only
! cther Gametsrs on Semend
# deparding an the dimmetsr of sngle wires

18 Additional oustomized salutions and alsretive mataniss e poly or therme adhesive yams) on demand



Strain relief

Some of the ultra-fine Itz wires are impacted by high mechanical forces dunng further processing and over life time. Litz wire
constructions starting from an available single conductor diameter of 0.01 mm (AWGE 58) can be produced implementing stram
relief fibers, in order to offer optimal protection of the itz wire against tensile stress.

Features and Benefits

* Excellent increase of tensile strength and flex fife pedormancs

= Low cost up to high end materals available for optimal cost effidiency ratio

* Broad range of diameters and tempersture classes to meet technical requirements
+ Supports & broadar range of manufactunng processes

» Yanous postions within the litz wire possible

Applications and Markets

» Automotive

» Consumer goods

* |ndustrial applhcations

» Medical applications

s Smart Texbles

» Special applications for technical wear

= Sport equipment

LTI Tt
wiatel sl Group
Gram per 10 000m  dtex 3 110 114

Tensie strength N % 153 5 27 barile strenglh fimz lif= oversl

Elongation ag Az & gending chameter
T 1 pesfomano=

1=}

Cram per 10 000m ez A5G dap 22 B L it wah st e

Tensils strenpth N 2340 o w7

Elongatian 5 124 24 oz | T

Furthes t=chnical E ol
nfonmaior ikl b

Chier dimesisiors and mat=rials oo demand
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Litz Wira - Technical Dato By Dirmensions

Nerminal | Mo of sm SN A5 Outer diameter Oulet dicmeter Outer diameter 1 kg HF-Litwire
Digmeter | strands|  of unserved single served dowble served unzerved
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Packaging

A wide vanety of spools and packaging matenals designed specifically for each type of litz wire 1z available. The selection of
spools 18 made in close cooperation with the customer taking into account the customer's production process and: the.
availability of =pool tvpes.

Dimension of the spool
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Competence as a service

A well equipped laboratory wtilizing specially developed analysis methods and instruments is essential for development of new
products and to ensure stable production quality.

This is why we offer the following services:

» Expert analysis of insulation enamels, magnat wires and litz wires

= Diagnostic tests according to |IEC 60851 and other recopnized intermational standards, for example:
* Mechanical tests according to 60851-2: elongation, flexbility and adherence, abrasion
* Electnca! tests acconding to 60851-5: breakdown voltage, elecincal resistance, dielecine dissipation factor
* Thermal tests according to 60851-8: heat shock test, cut through test

* Chemical analysis and material compatibility

» Mechanical stress test (tensile strength, flax life)

+ Inzulation evaluation {disi=cinc strangth, thermal endurance, surface candition) for enamzied conductors

* Process and applicabion support for litz wires

Staie of the art in-houze developed tooling and machinery in combinabon with sophisticated quality systems and monitoring
ensures utmaost product guality and thus allow for highly meaningful gualty cerificates.

All ELEKTRISOLA plants are certified according to IS0 9001 and |ATF 16949,

Environment

ELEKTRISOLA = family owned and actively managed by the second genemtion following closely the cnoinal philosophy of mutual
respect for customers and the environment.

The ELEKTRISOLA headguarter in Eckenhagen, Gemmany is located in the natural landscape of the “Oberbergischer Kreis”. A
similar rural envircnment was selected for all ite locafions worldwide not only for having access fo clean ar and water, but also
recognizing that the workers who live in these areas slfeady possess 5 sense of responsibility to protect and manaos thess
natural resources.

Az a result of this onginal ownership commitment, ELEKTRISOLA was an early advocate and innovator in
envirenmentally responsible packaging, recycling and elimination of waste which continues today on
all levelz. Therefore ELEKTRISOLA today 1= at the forsfront of developing new technologies

in =ustainable energy and wirgless technology to make life better for everyone andthe environmeant.

Congequently our manufacturing plants are certified according to 150 14001 Additionally
gualifications are regularly publizhed on the homepage.
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ELEKTRISOLA

Germany Headquarier

Production Site and Sales Office

ELEXTRISOLA Tel: =40 22855420
Bir. G=rd Schidbach GmbH & Co. K& Fonc! +40 2265 $2 22,
i Steimagper 3 = lex T edekirmoln de
51580 Aeichshal-Eckenhegen s elebinania com
Italy Atesinal

Elskitrisod= Atasina i Tek =3208T4 888177
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25032 Zand in Tauiers

Haly Atesina |l

Eletiriscin Al=sima | Tel: =30 3474 873271
Eirl. Fax <30 074 G700
ASCA0 Ludach malps Dalmbirmala &
Switzerland
El=kirisola Frindraht AT Tek +41 4% 457 77 G0
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v it e o
USA
Elsbtrizola Inz. Tel: »1 88 708 2114
T2 High St Face =T GIA TIE 2119
WiH. 0343 Poscaw=n =alex T =iekir=ala-v=a com
Mexico
Ele¥itrisalz S, de SV, Ted: +52 825 581500
Prrderico harusl Gomes Monn 1500 Fapo: <02 B2R 561000
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llalaysia

El=ktnsciz (k) Sdn, Bk Tet+£083227 s
Jefar Damr=i 1, Janda Baik Fax <0 8 221 0800
Z750 Bamiong, Peheng =ales Dlnldrmala my

China ELEKTRISOLA Hangzhou

Elektrisale Hangziou Tek +86 571 ABG2 O7ES
Xiz=o Ling Tou Feo: +8& 571 EBE2 0760
Lig 311115 Pingyan = jpx Deleidrimala

¥uhang Hangzhou

China ELEKTRISOLA PRECISION WIRE
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European Sales Organisation

Germany North & Bensdux
Halg=r Zlkik=

Area Szi=s Marager
D=ytschland

Tal: +AL 224E 1) 68T

f rliabiker slsitrinols.de

Barstria
ELEKTRISOLA Eckerbagen
Tur Simiragger-3

51580 Reichshof-Eckanhagen
Tl =43 2385720

Fax +d42 265 1222

zales @ elelrissls b

France El=kirispi= Srancs B R
83 107111, Aee du Moulin
Smrrezin 85107 Angenteuil Cadex
Tel: +33 1 34770506 Fax: +23.1

4113435
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imly & Turkey
Elzktnmnla A= |1
Wiz Frivll &

20048 Biazszoro (M)
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Saw =4 B 2RER0ES
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Germany South-West
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Tab 40 TOL2 ALu40E

Fawe <40 7432 BL4427
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ik e min s e

GCrech Aepublic & Slovakia
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Gresce

Nicolzos G Ast=nadms
PO Sox 50330

54013 Thesseloniki
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Norway

Elix Elekem AS
Jmrikoenisn 18
1067 Osta

Tei: +47 223056870
Fmxe +47 22005671
et B eliacleldio re

Slow=nia

Mintex d nio
Lubfanske cesta 31
1247 Kammnik

Tel: +388 1 20240
Fax: +388 1 BF10245
miniex @ sicl net

ELEKTRISOLA

Blavaria

Engms G

Inh. Karoo Krgler
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Denmark & Sweden
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Hungary

ELEKTRIZEOLA Eckerhagen
Lir Simnagger 3
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Poland

Alexzrder Elublk
Armp Sales Manager
Poler

Tl +4£2 82 433523
z.slubik S slektizala ol

Great Britain

Vasco Roche

Aree Zales Monzgar
Parbgal

Tel =233 333 5327 402
w.rocha @ =lekirisola ot

Berfin

Haorst Saifer Indusineverrstungen:
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Muthewep &

14532 Srehnsdar]
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Fax +48 3323 534851
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Portugal & Spain
Vasco Roche
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