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Abstrakt

Cilem této prace je popsat mozndseni audio transformatgrvytvoreni gehledu vyroba
a jednotlivych audio transformatoma naSem trhu, a nakonec vybrani vhodnych audio

transformatai pro linkové a mikrofonni Grovnpouzivané v ozwtovaci technice.

Kli ¢ova slova

Transformétor, signalovy transformator, audio tfarmaator.
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Abstract

The aim of this study is to describe possible sohst audio transformers, as well as creating a
list of manufacturers of audio transformers on tharket and then select the appropriate

audio transformers for line and microphone leveksdiin PA technology.

Key words

Transformer, signal transformer, audio transformer.
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Seznam symbol G a zkratek

S, Plochanf]

o ST Uhetdd]

B i Magneticka indukcg [
Do Magneticky indérikd tok [WhH
U ., Naii [V]

I Proud\]

R o, Odpod]]

C o, Kapacit&]
Lo, Indukost H]

O oo, Cinitel rozptylu []

K i Koeficient@vodu transformatoru][
P o, Vykonv]

G e, Uhlova rychlost{d. s 1]
fo Frekvenci4]
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1 Uvod

Hlavnim dkolem transformatbrv audio z#izenich je pedevSim galvanické odikni a
impedarni piizptisobeni. Rzné zdroje zvukového signalu, jako hapnikrofony, maji
impedanci odliSnou od impedance pozadované proi ¢ié¢hos signalu. irozerg, bez
konverze impedance byimé @ipojeni do penosovéhadetzce zpmisobilo zngnou znénu
arovre signalu, navic frekvemeé zavislou, a dalSi mozné nezadouci jevy, jaka.reeslent,
mensSi odolnost (& ruSeni pi dlouhém vedeni nebofigtizeni vykonového stupn(u

elektronkového zesilove).

10
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2 Zakladni pojmy

2.1 Elektromagneticka indukce

Elektromagnetickd indukce je fyzikalni jev, ktergnika v nestacionarnim (nestalém,
meénicim se) magnetickém poli. Pro vznik indukce jetnduuzavena smyka vodte
a magnetické pole. Vzajemnynmigobenim pak vznika indukované elektromotorické&tiap
které vznika, jestlize:

a) se #mi proud, ktery prochazi vagim, jenz se nepohybuje

b) se pohybuje vads proudem (konstantnim nebo pkymym)

c) se pohybuje permanentni magnet eédddromagnet v blizkosti pevného vésli

Jestlize pak fipojime k vodéi (civce) voltmetr a budeme-li pohybovat magnetem
v blizkosti civky, znéfime na voltmetru indukované ndp Napéti bude kladné nebo zaporné

podle sn&ru, kterym pohybujeme magnetem.

/N

/ S| )B
[ 7~ _ q)

Y n

7]

vV VVYV YV

Obr. 1: Magneticky indudni tok

Elektromagnetickou indukci pak vyjageme jako magneticky inddki tok @ . Tato
velicina vychazi z induknich ¢ar. KdyZz rovinnou plochu o obsah8 umistime do
homogenniho magnetického pole s magnetickou indBkpiak magneticky induki tok je

uréen vztahem

® =BXSXcosa (1)

Uhel a svira vektor magnetické indukc® s norméalovym vektorem ploch$.

V piipac, Ze indukni ¢ary jsou s plochou rovnébné, pak je indudni tok nulovy, protoze

azgradmcosazo (2)

Magneticky indukni tok @ je skalérni vetiina, v soustayv Sl je jeho jednotkoiVb(weber).
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Pro &je v nestacionarnim magnetickém poli jsou char@tieké znény indukéniho
toku. Ty jsou zjpisobeny bd” zménou B (zmena velikosti proudu vode nebo zrénou polohy
vodice ¢i magnetu), nebo zémou plochyS nebo zn¢nou Uhlua (rotace civky nebo magnetu).
Jde tedy o zenu indukéniho tokud® zacasAt

V praxi se pak setkame s tim, Ze se v homogennignetigkém poli oté& kolem své
osy rovinny zavit. KdyZ se atas uhlovou rychlosti, pak pro thel plati

a = wt (3)
a pro indukni tok

® = B.S.coswt (4)

V zavislosti na zrfnach indukniho toku se na zavitu indukuje rdp které je také
harmonické. Je vSak velmi malé, proto zvySeni iomdakého nafii docilime tak, Ze

pouzijeme rovinnou civku N zavity. Pak bude platit

® = N.B.S.coswt (5)

Velikost indukovaného n&f urcuje Faradafv zakon elektromagnetické indukce:
Zmeni-li se magneticky induni tok uzavenym vodéem za dobwit o 49, indukuje

se ve vodii elektromotorické nafii, jehoz stedni hodnota je

A®

Kde A4® je zmeéna indukniho toku adt zmenacasu.

V oblasti transformatdr vyuzivame rovéZ Lenziv zakon, kteryikd, Ze indukovany
elektricky proud v uzaeném obvodu ma takovy $mZe svym magnetickym poleniigobi

proti zméné magnetického indukiho toku, ktera je jehorginou.

Ve formulaci Faradayova zakona je Lémzakon zahrnut ve znaménku minus.

Pro indukovany proud plati

12
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2.2 Transformator

Transformator je netivy elektricky stroj. Je tviennegastji dvéma vinutimi (civkami)

primarni a sekundarni, které jsou uréigtna spoléném jade

It

Obr. 2: Schimaticka znaka transformatar a) bez odbiky, b) < odbakou

d

Primarni vinuti slouzi k i@vodu elektrické energie na magnetickPrivedenim
elektrického proudu na primarni straise vytvdi ve vinutimagneticky tok®. Tento tok je
veden magneticky obvodem (jadrem) sekundarnimu vinutiU¢elem magnetického obvor
vétSiny transformatdr je zajistit, aby co nejvice magnetickych &do prochazelo zarotie

primarni a sekundarni civke

Primarni Sekundarni
winuti vinuti
N, zavith N zawith
Prirnami — q ||'Idl.|kéni' Sekursdami
proud , tolk, i proud
— -—
+
Frimami
napeti
W, Sekundami

N Jidro
IRAnsformitory == ="

Obr. 3: Zakladni princip transformatoru
[http://upload.wikimedh.org/wikipedia/commons/thumb/0/0b/Transformer3d3ccs.svg/76 3f-
Transformer3d_col3_cs.svg.png]
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V sekundarni civce se podle principu Faradayovakémiho zakona, ktery jsme si
popsali vySe, indukuje elektrické rip Proto transformator pracuje jen ndiddvy nebo
pulsujici proud, protoZze u stejnosmeho proudu se nemi magneticky tok (tj. derivace
konstantniho toku je nulova) a na sekundarnim vinenznika zadné nap. ,Ma-Ili primarni
civka zanedbatelny odpor, ma indukovanéctiagtejnou hodnotu jako nép pripojeného
zdroje, ale m& opaou fazi. Pro porr efektivhich hodnot indukovanych @dpodtud

vyplyva rovnice transformatoru:

r=n=k ®)

v, N

Velicina k se nazyva transforriai poner transformatoru.“[1]
Prok mohou nastat tytoifpady:

a) k > 1- transformace nahoru - dochazi k ni v elektrarnactichZz se vyrobené né&p
transformuje ped grenosem na vysoké n&p

b) k < 1- transformace dél- pouZiva se v #stskych rozvodnach, v adaptérech mobilnich
telefom a podoba.

Transformatory jsouuzné a liSi se zrgaé¢ i ve sdlovaci technice. Zalezi na tvaru
a velikosti jadra, z kterého jsou zhotoveny, alkétaa sloZzeni materialu jadranlbzité je

rovnéZ umiséni civek na jate.

T

)}
?
g
D)
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78
)

{
!
P
E
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Igui

Obr. 4: Tvary jadra transformatoru a unagtvinuti, a) plaBovy transformator, b), c) jadrovy transformator [1]

14
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Obr. 5: Jadro transformatoru z feritového materjilu

a b
Obr. 6: Dvoudilné C-jadro z ohnutych transforméatgah plectii, a) tvar jadra, b) rozmisti vinuti [1]

Jadro niZze byt provedeno, co se tyka tvarwkolika riznymi zpsoby. Nejasgji se
setkdme s tzv. pl&8vym transforméatorem, viz obr. 4a, zvonkovy transfétor, jadrovy typ,
navic ma primarni i sekundarni vinuti na stejrévivjadra, viz obr. 4b. Pokud je jadro
vyrobeno ze Zeleznych matetigh to je ve ¥tSin¢ pripadi, nemize byt nikdy zhotoveno z
jednolitého kusu, ale musi byt z jednotlivych pliech to z dvoda ztrat, které jsou vice
rozebrany v dalStasti textu. Tyto transformatoroveé plechy se pakadé)i do kostry civky
vzdy v ukitém pdadi, jsou od sebe navzjem izolované a musi bymépstazené k sab
V nekterych gipadech je jadro z plnéhterného materidlu, ktery se nazyva ferit. Feritové
jadro tvai dva kusy, viz obr. 5. &teré transformatory pak maji jadro z ohnutych gevn
spojenych pleahn ve tvaru pismena C, takzvané C-jadro, viz obr.B¢ Gasti jadra maji
dosedaci plochy zabrouSené.

Rovnice transformatoru byla odvozena za zjednodideipodminek - neuvazovali

15
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jsme ztraty vznikajici f@menou elektrické energie na vimf energii vinuti a jadra
transforméatoru. Transformétor pracoval bez zatiZzewiprazdno - sekundarnim vinutim
neprochazel zadny proud (1=0). Odebirame-li ze sé&tniho vinuti proud, 2tSuje se také
proud primarniho vinuti. ile@stoZze jsou odpory civek malé, vznikaji ve vinataty, a proto
byva sekundarni n&p zatizeného transformatoru o 2 % az 10 % mered, adpovida
transform@nimu pongru. V transformatorech vznikaji ztraty zakanim vodéu civek,
vitivymi proudy a hysterezni ztraty.éliinost malych transformatbproto byva 90 % az 95
%, velkych az 98 %.

2.2.1 Ztraty nakratko

Ztraty nakratko jsou Zjsobeny ohmickym odporem vaei ktery tvai vinuti primarni

a sekundarni civky, proto jim také jindkame ztraty v redi. P prachodu elektrického
proudu timto vodiem dochazi k ifgmené ¢asti fenasSené energie na Jouleovo teplo, které je
vyz&eno v podob tepelné energie a #épobuje otepleni vinuti transformatoru. Ztraty
nakratko jsou progmlivé podle zatizeni transformatoru, tedy podleotghk velky vykon
transforméator penasi.

Ztraty nakratko se #ti pfi zkratovaném sekundarnim vinuti (zapojeni nakrétkao
zkratu) a pi napajeni transformatoru ndpm snizenym na takovou uraveaby proud
primarnim vinutim byl roven jmenovitému proudu.¢idnim transformatoru nakratko se
uréuje velikost ztraty ve vinuti z#iginénou cinnym odporem vinuti, které rostou se druhou
mocninou proudu.

Ps, = R.I? (9)

Zanedbavaji sefffom ztraty v magnetickém obvodu, které jsou komstaa se zatizenim se
nemeéni. Mé&enim zji§ujeme pondrné napti nakratko, jez se udava v procentech ze

jmenovitého nagti.

u = = [%] (10)
Cim wtsi je napti nakratko, tim mensi je proud nakratko a tim rhgedu i ztraty

ve vinuti transformatoru. Transformatory s velkykratovym naptim jsou ntkké zdroje

naggti, transformatory s malym zkratovym rééipn jsou tvrdé zdroje n&g.

16
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Obr. 7: Nahradni schéma obvodu transformatoru [5]

2.2.2 Ztraty naprdzdno

Ztraty na prazdno jsou ztratyquevSim v magnetickém obvodu transformatoru, psetpm
také jinakiika ztraty v Zeleze. Skladaji seéehto slozek: ztraty magnetiaa a ztraty
vitivymi proudy.

Magnetiz&ni ztraty jsou energii, ktera je zafmii k pFemagnetovavani
feromagnetického materialdiysterezi.

Vitivy proud vznika na principu Faradayova zakona tebekagnetické indukce.
Zde jde o parazitni jev,fipkterém dochazi k naindukovani g#pv Zelezném magnetickém
obvod transformatoru. Sem vitivého proudu je kolmy na sfn magnetického indukiho
toku. Z divodu sniZzeni &hto ztrat se magneticky obvod vyrdbi z navzajem
izolovanych plech. Vitivy proud je totiz pimo un®rny kvadratu plochy, na které se
indukuje. Rozdlime-li tuto plochu rozplechovdnim nmama 100 menSich obdélnikovych
oblasti, bude v kazdém takovém plechu 10 000x mzn&fa viivym proudem. Jelikoz je
plechi 100 jsou celkové ztraty 100x menSi neziipad magnetického obvodu z jednoho
kusu.

Ztraty napradzdno se zji§ji mérenim naprazdno.iPném je transforméator napajen
do primarniho vinuti jmenovitym n&pm a sodasré ma vSechny ostatni svorky rozpojeny =
bez z&ze (na prazdno)Cinny proud vstupniho vinuti je tedy spebovan na ztraty

naprazdno

17



Piehled vyrobg a parametf; audio transformataf Jan Rybar 2014

a mizeme je z & snadno spdtat. Z mefeni naprazdno tujeme: proud naprazdno, ztraty
naprazdno, fevod transformatoru &iinik.

Do tchto ztrat se zagftavaji i mér vyznamné &e jako je magnetostrikce, coz je
zména mechanickych roz¢mi magnetického obvodu ma magnetickému toku. Tyto
periodické zminy jsou pak doie slySitelné jako tichy ton o dvojnasobku frekvebadiciho
napiti. Dale sem paét ztraty viivymi proudy ve vinuti transformétoru. Pro jejichizeni se

i vinuti zhotovuje sloZenim z vice navzajem odizainych tetich vodii.

18
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3 Sdélovaci transformatory

»Audio transformatory pati do skupiny sélovacich transformatatr. Temi se oznéuji takove
transformatory, které f@naseji analogové informiai signaly. V soéasné dob se pouziva
vice neZz deset typickych matetjalkteré umozuji konstrukci &chto transformatai
v pot'ebném kmit¢tovém rozsahu 10 Hz az 30 MHzithost penosu elektrickych vykén
transformatofi v tomto rozsahu kmitb: dosahuje az 0,9. Ve spebni elektronice
v akustickém rozsahu kmitg, tedy 10 Hz az 20 kHz, mohou transformatofiggasobovat
impedanci 22 k impedanci na sekundarni steamaximal@ az na 0,3 M2, miniaturni typy
az k impedanci 1¥2. Neustala patba na zmenSovani vSech &msiek klade na gtbvaci
transformatory pozadavky na podstatné zmenSovact j@zmeri, coz vedeasto k omezeni
nekterych  vlastnosti. NejmenSi dnes pouzivané typyji mabjem giblizné
0,3 cm. Technologie vinuti je v takovychipadech velmi namna, protoZe se pouZivaji
vodice o pwmeéru 0,02 mm. Pro povrchovou montdZz se pouzivaji kvinerové
transformatory, u nichz je vinuti vyrobené tlussivou technologii detr¢ vytvareni
feritového magnetického obvody6]

Mikrominiaturizace, kterd sdruzuje jednotlivé prveipvodi ve funkéni celky, nardzi
u transformatar na potiZze, které se skryvaji v samotnych prindip&t&zhledem k tomu, Ze
velikost magnetické indukce u magnetickych matérélomezena, dzeme vysoké hodnoty
indukéniho toku, které je ptgéba dosahnout u vinuti s velkou indoksti, dosahovat jen
s vinutim o velkém ptiu zaviti. Samotnda technika vinuti a s ni spojené pajenodywsak
vede knizSi Zivotnosti a spolehlivosti. Ré#n samotné vinuti omezuje mozZnosti
automatizace vyroby a s tim spojené zvySovani tddty a snizovani ceny. Diky tomu
jsou sa@lovaci transformatory nakladnym prvkem elektrickyabvodi. ,Zpisob, jak snizit
tyto naklady, spgéiva v typizovani zakladnich paramgtrkteré by umoZznilo pracovat
s transformatorem podobnjako se pracuje s kondenzatorem a odpaofti@&h

Navrh sdlovaciho transformatu vychazi zeigpbu pouziti, poZzadavka p'enaSené
pasmo, na velikost/pnaSenych napi a proudi. Mel by také zahrnovat teplotniasovou,
klimatickou i mechanickou odolnost. Re¥nuvazuje konstrdki a hospodéska omezeni.
Technologie vyroby stbvacich transformatar musi spiovat pedpisy na jejich bezpey
provoz.” [6]

Nahradni schéma &dvaciho transformatoru vychazi ze zakladniho setém
idealniho transformatoru dogmého o kaskadnzapojeny skutay transformator. Protoze
u skuténych transformatdr secinitel vazby pohybuje mezi 0,98 az 1, obtize s nim péta
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a proto se zavadinitel rozptylua, ktery je i snad§i zméetitelny, definovany takto:
o=1-k? (11)

Déle jej také musime doplnit o odpory vinuti v pammi a sekundarni civck,; aR,,,
aby se schéma co nejvicéilghizilo fyzikalnim skuténostem, a také nahradni kapadZu

a ztratovy odpoR,, zpisobeny ztratami v jadru transformatoru.

Obr. 8: Nahradni schémagaolvaciho transformatoru

Toto nahradni schéma nevyfage stale jest Uplné vérné chovani transformatoru
v celém rozsahu kmittu. U redlného transformatoru se objevuji gestalsi parazitni
rezonance, nez které vyplyvaji z uvedeného schématmért vyhovuje praktickému pouziti
do prvni sériové rezonance, coZ igpé (Eel, protoZe tento rezonam kmitccet stejrd

prakticky omezuje f&nos a pouziti transformatoru.

3.1 zakladni Gtlum

Scklovaci transformator s ohledem na kniéb je charakterizovan utlumovym zkreslenim,
harmonickym zkreslenim a fazovym zkreslenim.

Jestlize porovnamei@nos nagti skut&ného transformatoru ggnosem idealniho
transformatoru f zatiZeni, zjistime, Zeipjinak stejnych porérech, tj. @i stejném zdroji,
stejné velikosti jeho vnihiho nagti a odporu, je napi na zatZovacim odporu ip pouziti
realného transformatoru nizsi nez u idealniho. Ttonrazdilu fikame vlozeny Utlum a je

definovan logaritmickou zavislosti zdanlivého vykoR; do transformatoruipdavaného

a zdanlivym vykonen®;, predanym transformatorem do &&¢.

20



Piehled vyrobg a parametf; audio transformataf Jan Rybar 2014

b, = 10log - [dB], 12)
j2

Zakladnim utlumem sdbvaciho transformatoru je téast jeho vloZzeného utlumu,
ktery je kmit@&tové nezavisly. Provozni Utlum porovnava zdanlivy vykdodany ze zdroje
o0 vnittni impedanci Z1 se zdanlivym vykonem dodanym ddispi@e o stejné impedancifip
jejich piimém propojeni, se zdanlivym vykonem, ktery je doda uvazovaného sgebice
pies uvazované obvody, riapres transformator. Je-litippifizpisobovani transformatorem
splrén pozadavek, Z&, = n?.R, , je provozni Gtlum vyja@n stejnymi Udaji jako Gtlum
vloZeny.

Patetrg se zjisti vloZzeny udtlum porovnanim rép na zakZzovacim odporu
u skuténého transformatoru a n&p na sekundarni stranidealniho transformatoru
pii stejném zatZzovacim odporu, stejném vimim odporu zdroje a shodnérfepodu. Protoze
poner dvou rozndrové shodnych uddj se vyjaduje v decibelech, ziska se vlozeny Gtlum

logaritmovanim tohoto po#nu. Pro zakladni Utlum se ziska

14522
b, = 20log |—%% (13)
ke

Vzhledem ktomu, Ze zakladni atlum je velmi maly, dobrych sdlovacich
transformatok nepgesahuje 3 dB, fZeme podle pravidel o nahrazovani logaritmickych
funkci psat, ze

b, ~ 5 (22 +22) [dB] (14)

Riz R

ProtoZe jsou odpory primarniho a sekundarniho Vipitiblizné v témz pondru jako
¢tverce zavit, jsou odpory primarniho a sekundarniho vinutitegneém pondru jako vstupni

odpor a zatZzovaci odpor transformatu. Tim se vztah zjednodasi
b, = 1022 [dB] (15)
Riz

Tento vzorec setppraktickych ulohdch pouziva kejst;ji.
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3.2 Utlum spodniho pasma

Abychom vyjadili atlum dolnich kmit@&ti, nemusime uvaZzovat rozptylovou indokst a
kapacitu vinuti, protozZe jejich impedance set§chto kmitatech neuplatni.
Za tchto podminek je vystupni n&p

U; =~ (16)

R1+R R
n( 1tR12, Ri )
R12  jwgli

Jmenovatel této rovnice obsahuje krditve zavisly ¢len, ktery s klesajicim
kmito¢tem vzistd, a tim zf;sobuje, ZeJ, klesa. Tento Gtlum je Agoben impedanci vinuti
transformatoru, jejiz hodnota je u dolnichepasSenych kmitdd srovnatelna s odporem
spotebice. Kmitatet, od kterého se tento Utlumcme uplatiovat, se nazyva dolni mezni

Uhlovy kmitatet a ziskdme ho z rovnice

— _RiRs2
L(R1+R12)

17)

w1

Vychazime z fedpokladu, Ze utlum dolnich kmdd budeb,; =3 dB, coz je pjatelna

hodnota pro signalové transformatory.[6]

3.3 Utlum horniho pasma

Horni oblast penaSenych kmitttu je ovlivnéna rozptylovou induénosti a kapacitou vinuti.
Impedance induknosti L; je pi téchto vysokych kmitdtech jiz tak velka, Ze v porovnani
s odporem R;, se neuplatni, zato ale se¢Bujicim se kmitétem vzihsta vliv rozptylovée
indukénosti. Odvodi se, Ze vloZeny utlum horniger@asenych kmittt, ozn&eny b, sphuje

rovnice

b
\/ 1070 — 1 = 2h%k (18)
Podobsr jako se uhlovy kmitéet w,, pii kterém nastal atlum 3 dB, ozfigjako dolni
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mezni kmit@et transformatoru, tak oz&iane jako horni mezni kmitet transformatoru

w,takovy kmita@et, @i kterém kmit@tove zavisly Utlum hornich kmitta je 3 dB. [6]

3.4 Harmonické zkresleni

Presné hodnoty zkresleni riipa proud, které jsou zfisobené magnetickym jadrem civky
a transformatoru v elektrickych obvodechijzame wit jen msienim.

Pfi magnetovani civky s magnetickym jaddrem proudemarsnonickym pitbéchem je
nej\tsi slozkou z nelinearnich produikia civce nai tieti harmonické. Neni-li magneticky
obvod gedmagnetovan stejnogsmym proudem, vznikaji pouze liché nasobky krtiiio
Z nichZ péata v oblasti nizkych intenzit magnetiakgiole je piblizn¢ sedmkrat mensi nez
tieti. Pokus& bylo zjiS€no, Ze pi libovolném usptddani civky s magnetickym jadrem
a zdrojem libovolného vrittiho odporu, pro kmitdy nizSi nez hragni kmitocet pouzitého
materialu jadra, zavisi zkresleni ®#ptreti harmonickou na civce jen na zkresleni¢hap
naprazdno a poénu impedance civky k odporu nebo impedaRgi ktery je vyslednym
odporem nebo impedancifgs kterou se uzaviraji proudieti harmonické. [6] V fpadct
transformatoru je odpor R, paralelni kombinace vitittho odporu zdroje
a pretransformovaného zgtovaciho odporu. Toto zkresleni se nazyva provoim@sleni iteti

harmonickou a je @ené vyrazem

ky = ky ———n (19)
30)L1)2
Re

14(

Pri zjiStovani provozniho zkreslenfeti harmonickou se vychazi egstavy, Ze
hysterezni smika i téZe vrcholové hodndtmagnetické indukce ma tyz tvar, a tow& je
buzena nafiim nebo proudem s harmonickym up¢them nebo buzenim smiSenym.
V polohach mezi krajnimi moznostmi buzeni vznikadisobky harmonickych kmitti jak
pro nagti, tak i pro proud. Vznika tak dodatey ztratovy vykon viivymi proudy. Uplatni-li
se tento ztratovy vykon v porovnani se ztratovynkongem hysterezi, #mi hysterezni
smytka swij tvar a téz zkresleni. dihek viiivych proudi tak zmikuje zkresleni. U jader
slozenych z pleah klesne zkresleni n&p naprazdno teti harmonickou na hrafmim
kmitoctu pri stejné magnetické indukci na jednu Sestinu hogdmbitesleni, které bylo zji&o
na nizkém kmitétu. Podobg tomu je i u feritovych jader, u kterych zkresleniostoucim
kmitoctem rovrez klesa, ale s migsi zavislosti. [6]
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4 Prehled vyrobc G a parametr G audio transforméator

Vzhledem k velmi specifickému pouZiti audio tramefétorfi nenajdeme na nasem trhu velké

mnozstvi vyrobg, kteri by tyto sodastky vyrakli nebo dovazeli. Jedna se o tyto firmy:

Experience electronics, Augsburg, Bmecko. Tento vyrobce se zaiiuje predevsim

na vyrobu elektronkovychipdzesilovan a zesilovaa pro Hi-Fi nadSence, jejichz cena se

pohybuje od cca 4 tisic az po &m0 tisic K. Pro tyto své vyrobky si vyrobce sam vyrabi

n¢které sodastky, jako nafiklad napajeci transformatory, filthai tlumivky, specialni filtry

a vstupni i vystupni transformatory. Na naSem fghzastoupena panem Janem Hroncem

v Jirkow, ale taktéZ najdeme vyrobky této firmy &kiterych internetovych obchodech.

V nasledujici tabulce jefehled audio transformatrkteré vyrabji. Pokud rkter4 hodnota

chybi, pak ji vyrobce neuvadi, ceny jsou platnéetvnu 2014. Kompletni katalogové

informace jsou v filozec. 1.

) Jmenovita impedancg Jmenovity odpor
Typ - Kmito¢tovy | Utlum Zkresleni primarni/sekundarni | primarni/sekundarn

ozna&eni rozsah Hz [dB] [ %] vinuti vinuti [Q] Cena K
EE1120 20-100 000 1,7 0,30 80/80 125
EE1420 20-39 000 1,58 0,25 80/1400 25
L1130C 30-30 000 0,5 0,13 1,21H /0,25 mH D06
L1130C1 18-50 000 1 16 H/3,3 mH 450/180+180 067
L1230C 30-30 000 0,5 0,14 0,97 H/0,236 mH 10/22+22 998
L1230C1 30-418 000 1 6,5 H/0,75 mH 90/142+142 21|0
L1330C 18-56 000 1 0,01 0,9 H/0,275 mH 12/35+35+35 1 209
L1430C 16-52 000 1 0,14 1 H/0,32 mH 12/52+52+52+52 1 330
E1220 12-66 000 0,2 0,12 85/250+270 1B90
E1420 20-20 000 0,2 0,27 100/800+880 1390
E11620 30-21 000 1 0,22 23/2000+2300 11390

Tab. 1. Audio transformatory firmy Experience étenics [7]
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Hammond manufacturing, Guelph, Ontario, Kanada Tato firma ma za sebou
opravdu dlouhou historii, protoZe byla zaloZzenarpku 1917 a od samotnéhocatku se
vénovala mimo jiné pray transformataim. Jeji vyroba byla v minulosti Uzce spjata
s rozvojem radiového vysilani a komurikéch technologii a éhem let se stala jednim z
hlavnich vyrobé ve svém oboru s pobkami v Kanad, USA, Evrog a na Tchaj-wanu. Na
nasem trhu je zastupovana oficialnim distributorermou S.O.S. electronic se sidlem
v Kosicich, ktera ma své poly kromg Slovenska aCeska také v Bmecku, Polsku,
Rakousku, Md@arsku a Rumunsku. Audio transformatory ve stélénikeevSak nemaji, proto
v tabulce nejsou ceny uvedeny. Kompletni katalogof@grmace jsou v filoze¢. 2.

) Jmenovita impedancg Jmenovity odpor
Typ - Kmito¢tovy | Utlum Prevodni primarni/sekundarni | primarni/sekundarn
ozna&eni rozsah[Hz] [dB] pomer vinuti vinuti [Q]

140 MEX 20 - 20 000 1 8:1 2100 H/34 H 100k/1,5k
140 NEX 20 - 20 000 1 1:547 326 mH/9,34 H 4/6D83k/79k
140 PEX 20 - 20 000 1 1:1/2/4 14,5 H/55 H 150/6600/2400
140 QEX 20 - 20 000 1 1:1 10,62 H/10,62 H 600/60
140 REX 20 - 20 000 1 2:1 3,62 H/0,88 H 600/150
140 TEX 20 - 20 000 1 1:1 7,2H/7,2H 1k/1k
140 UEX 20 - 20 000 1 1:1 36,5 H/36,5H 10k/10k

Tab. 2: Audio transformétory firmy Hammond manuteitg [8]
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Neutrik, Achaan, KniZectvi LichtenStejnska Spol€nost byla zalozena s mysSlenkou
inovativnich produkt s vyuZitim nejmodejSich poznatk v mechanice

a elektronice. Je znama spiSe diky svym velmi tnvai konektoim pro audio, pimysl

vytvareni

a automatizaci. Dnes ma dizg spolénosti v Nsmecku, USA, Francii, Japonskiing

a v Hongkongu a celogtovou st distributoi. Na naSem trhu najdeme vyrobky Neutrik snad

v kazdém kamenném i internetovém obchadelektronikouci hudebnimi néstroji. Audio
transformatory této firmy jsou dvojiho typu — smni konci kabel (NTE) a potom
zapouzdeny typ uteny k montazi imo na desku plosného spoje. Ceny jsotit qggatné

k ¢cervnu 2014. Kompletni katalogoveé informace jsouilopec. 3.

Jmenovity odpor
Typ - Prevodni| Impedagni | primarni/sekundarnf Max. vstupni Grovié @ 50 Hz, | Cena
oznaeni poner poner vinuti [Q] 1% THD [dBu] [K¢]

NTE 1 1:1 200 : 200 200/2k ; 600/10K -3 406
NTE 4 1:4 200: 3,2k 200/10k -7 242
NTE 10/3 1:3 200 : 1,8k 200/10k -7 263

1:10 200 : 20k 200/50k -6 253
NTL 1 1:1 10k : 10k 600/10k +19 1690
NTM 1 1:1 200 : 200 200/2k +7 1390
NTM 4 1:4 200 : 3,2k 200/10k +9 995

Tab. 3: Audio transformatory firmy Neutrik [9]
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Mimo c¢esky trh pak psobi dalSi firmy, ne vSechny vSak u¥pdspecifikace svych
vyrobki v katalogu nebo na svych internetovych strank@divykle se omezuji na &eéni, Ze
navrhnou a vyrobi audio transformatdgegré podle poZzadawkzakaznika. Mezi spaiaosti,
které tyto dlezité informace poskytuji, pgatnagiklad firma Vigortronix, Oxfordshire,
Velk& Britanie. Je to porérné mlada spolénost, byla zaloZzena v roce 2007, specializuje se
spiSe na malé azietirt velké zakazky. Ve vyrobnim sortimentu najdeme nané typy
transformatat, tak také napajeci zdroje, LED ovl&daa svazky kab@l V nasledujici tabulce
vidime nabidku audio transformaiobez cen, kalkulace provadi na pozadani v zavishast

velikosti objednavky. Kompletni informace jsou wdagovéem list v piiloze¢. 4.

Jmenovity odpor

Typ — Kmitoc¢tovy |  Max primarni/sekundarni
ozna&eni | rozsah [Hz]| THD [%] | Prevodni ponir vinuti [Q]
VTX-101-001| 30-35000 1 6,3+6,3:1+1 600/15
VTX-101-002| 30-35000 1 1+1:2+2 600/2400
VTX-101-003| 30-35000 1 1+1:6,45+6,45 600/25000
VTX-101-006| 30-35000 1 1+1:1+1 600/600
VTX-101-007| 30-35000 1 1+1:1+1 2400/2400

Tab. 4: Audio transformétory firmy Vigortronics [[LO

Dale je to firmaLundahl Transformers, Norrtalje, Svédsko. Jde o rodinnou firmu,
kterd vznikla jiz v roce 1958 v podstat garazi. Dnes je vyznamnym vyrobcetfegevsim
audio transformatdr ale také pedzesilovan a zesilovai. Kromeé audio aplikaci vyrabi téz
transformatory pro video aplikace (CCTV). V naslgcich dvou tabulkach jsou uvedeny
audio transformétory nefive pro mikrofonni aplikace, poté pro linkové. Cemgt nejsou
uvedeny, kalkulace jsou prowad/ v navaznosti na velikost objednavky. Kompletni

katalogové listy jsou vifloze 5.
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Jmenovity odpor
Typ - Kmito¢tovy | primarni/sekundarni Max. vstupni trovie @ 50 | Zkresleni
oznaeni | Prevodni pondr | rozsah [HZz] vinuti [Q] Hz, 1% THD [dBu] [%0]
LL1531 1+1:2 10-25 00( 600/8 000 +20 0,3
LL1540 1+1:1+1 5-50 000 600/22 000 +30 0,2
LL1544A| 1+1+1+1:2+2| 10-70 00( 600/6 700 +20 0,5
LL1545A| 1+1+1+1:2+2| 10-70 00( 600/6 700 +22 0,5
LL1592 1+1:1+1 10-50 00( 600/10 000 +31 1,0
LL1922 1+1:1+4 10-30 00( 600/47 000 +26 1,0
1+1+1+1:
LL7901 1+1+1+1 10-55 000 600/12 000 +34 0,5
1+1+1+1:
LL7902 1+1+1+1 10-100 000 600/5 000 +28 0,5
Tab. 5: Audio transformétory firmy Ludahl pro mikoani aplikace [11]
Jmenovity odpor
Typ - Prevodni | Kmito¢tovy | primarni/sekundarni Max. vstupni Grovie @ 50 | Zkresleni
oznaeni poner rozsah [HZ] vinuti [Q] Hz, 1% THD [dBu] [%]
LL1527 1+1:1+1 10-150 000 200/800 +16 0,2
LL1527XL| 1+1:1+1 10-150 00( 200/800 +19 0,3
LL1528 1+1:2,5+2,5 10-40 000 200/2 000 +10 0,3
LL1530 1+1:3,5+3,5 20-30 000 200/10 000 +10 0,3
LL1538 1+1:5 10-100 000 200/5 000 +10 0,3
LL1538XL 1+1:5 10-80 000 200/5 000 +13 0,3
1+1+1+1:
LL1550 4+4 10-70 000 200/3 200 +2 0,5
LL1570 1+1:1+1 10-200 000 200/200 ; 200/800 +10 50
1+1:
LL1571 1,7+1,75 10-100 00( 200/2 500 +10 0,5
LL1576 1+1:7 15-50 000 200/5 000 +10 0,5
LL1587 1+1:8 15-150 00( 200/3 200 +2 1,0

Tab. 6: Audio transformatory firmy Ludahl pro link®d aplikace [11]
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Mezi firmy, které konkrétni Udaje neuvgid pafi nagiklad Oxford Electrical
Products, Oxfordshire, Velk& Britanie. Ackoli tato firma sidli ve Velké Britanii, kde je
piedevSim vyvoj, $tSinu vyroby pesunula do Asie. Chlubi se nejen vice nez 30-tiulet
historii, ale pedevSim spolupraci s firmami jako jsou Sony, Satiyeujitsu. V sortimentu
opét najdeme transformatory, tlumivky a napajeci zelr@jale firmaMajestic Transformer
company, Dorset, Velk4 Britdnie zaloZend v roce 1942, ktera se Zane na vyrobu
transformatai, tlumivek a zdraj, podobr jako TMI transformer manufactures, Inc,
Norridge, llinois, USA neboZETA windings, Cambridge, Velka Britanie. VSechny tyto
firmy uvadji, Ze vyrakji malé a stedre velké transformatory, kil standardizované, nebo

specialni podle péeb zadkaznika.

29



Piehled vyrobg a parametf; audio transformataf Jan Rybar 2014

5 Vybeér audio transformator 0 pro linkové a mikrofonni
arovn &

ZvySe uvedenych kapitol iweme charakterizovat audio transformatory pouZzivané
v ozvuweovaci technice jako signalové transforméatory, f[githlavnim Ukolem je iedevSim
galvanické oddeni mezi mikrofonem, ijpadré nastrojemci jinym zdrojem signalu od
dalSiho stup& zvukovéhoretzce, coz jsou obvykle kurovnou mixazni pulty, vékterych
piipadech mikrofonnti linkové predzesilovée. Redejde se tim nejen zemnim sikgm,
které i veétSi rozséhlosti zvukoveé aparatury snadno vznikdgi také rusSivym brudm, které
vzniknou rozdilnym nafiim mezi zdrojem signalu a dalSim stapnaparatury, typicky u
vystupa z komba elektrickych kytar a baskytar nebo klavgseb nastroj, které byvaji
zapojeny pimo do mixazniho pultu.

Dale ndm audio transformatory slouzi kimpegmu Fizpisobeni. Obvykla
impedance mikrofain se pohybuje zhruba v ro#p od 350 ohm (nagiklad legendarni
mikrofon Shure SM58), fes obvyklych 150-200 ohin (vétSina dynamickych
i kondenzatorovych mikrofanprakticky vSech znmk) az po nezvyklych 50 ohn{studiove
kondenzatorové mikrofony Neumann). Naproti tomwpsf impedance u mixaznich pult
uréenych pro ,zivé* ozvtiovani pro mikrofonni signal je obvykle 2k u mikrofonnich
piedzesilovai pak byva i vyssi (vyrobky DBX 4,2 k), naproti tomwyrobki urcenych pro
studiovou préaci, jako jsou mikrofonnitgaizesilovée s digitalnim vystupem profipojeni
k ptitaci, se setkame s nizSi impedanci (lampowgdgesilova DBX 386 s digitalnim
vystupem ma vstupni impedanci 330 ahmLinkové Urovi signati predevSim z nastrdj
jako jsou elektroakustické kytar§i klavesy, mohou dosahovat impedan@eow az v
desitkach R, linkové vstupy jsou ve vySe ziivanych pistrojich standardnnastaveny na
10k. Z &chto divoda jsou audio transformatory vyréty s fiznym impedadnim pongrem,
pro mikrofonni aplikace se pohybuje od 1:2 po ct Ihebo i vysSim, pro linkové Groyn
naopak se snizujicim panem.

Déle je pro nasidezité velmi malé harmonické zkresleni, kteréhagsazeno vyssi
indukénosti vinuti tim, Ze pkvycéerpame dovoleny Utlum na nejvysSimipbném kmitétu
a potom také nizké kmitty budou penédsSeny bez zkresleni. Zaravisme vSak zpravidla
omezeni kapacitou vinuti, ktera tgmbuje Utlum horniho kmittového pasma. K jejimu
omezeni fispiva gedevSim zmenSeni n&jpveho rozdilu mezi vrstvami vinuti nebo

zmenSenim vzajemné kapacitghito vrstev jejich odgdenim.

30



Piehled vyrobg a parametf; audio transformataf Jan Rybar 2014

Audio transformatory, které zamysSlime pouZzit v aoxaci technice, by #ty sphovat vySe
popsana kriteria v kmitdovém rozsahu 10 Hz az 20 kHz, v praxi se v3akasétke s tim, ze
vyrobci uvadji spodni hranici vyssi a to 20¢kteri dokonce 30 Hz. Na prvni pohled se to
zda byt v peadku, gedevsim proto, Ze lidské ucho frekvence pod 20iH#EEf nevnima.
Nicmére tim, Ze vyrobci uvagi jako spodni hranici pr&zmirgnych 20 Hz, vyraz&isi tim
~-pomahaji“ k tomu, aby v katalogu vySlo nizké zlees, které by g vysSi frekvenci bylo
vétsSi. Je proto podle meho nazoru spravne, kdyz wgalvede zkreslenitipmaximalni
arovni signalu u vice hodnot ve spodnim pasmuiikiga 10 Hz, 20 Hz, 30 Hz, abychom si
katalogovy list o graf, na kterém je zraiy prabeh vidét.

Z audio transformatdr dostupnych na nasem trhu bylo vybrano pro mikmofon
aplikace jako nejvhodigi model E1420 od firmy Experience electronicgrktma vyborné
hodnoty jak v Gtlumu, tak ve zkresleni, navic jezmm zvolit takovy pevodni pondr, jaky
bude vyZadovatifpadné konkrétni aplikace. Zn¢ima firma navic sama tyto vyrobky pouZziva
ve svych z#&zenich, jako jsou elektronkové Hi-Freulzesilovaée a zesilovée, tudiz se da
ocekavat vysoka kvalita provedeni a dodrZzeni hodmetlenych v katalogovych listech. Zde
navic napiklad vidime uvedeny dvoji hodnoty pro Utlum — nien&mitoctovém pasmu 20
Hz — 20 KHz a potom od&eo WwtSi v pAsmu 10 Hz — 45 kHz. | tak aléstava atlum na
piijatelnych 0,5 dB.

Pro linkovou aplikaci byl vybran model L1430C ockjeg firmy. Ogt ma nizké
hodnoty Utlumu i zkresleni a &pdava moznost zvolitipvodni pondr. Bez zajimavosti ale
neni také model NTE 1 od firmy Neutrik, ktera, jak bylofeteno, se snazifimaSet stalé
inovace ve svém oboru. Tento model ma totiz moZmaktidovani fimo do konektorového
nastavce typu XLR. TimZ dostdvame moZznost pouzdicawransformator bez nutnosti
montaze bd uvnitt pristroje, nebo do specialniho boxu, pouhym zapojetdkového
specialniho stupn pfimo ke konektoru. Navic ztlka Neutrik je tradiné spojovana
s vysokou kvalitou vSech svych proditktoZz mohu sam ze své zkuSenosti potvrdit.

Ze zahraninich zdrofi bych pro mikrofonni aplikace zvolil model LL1527Xad
firmy Ludahl pro jeho vyborné hodnoty zkresleniaké& pro jeho velky frekveni rozsah,
nezanedbatelna je i maximalni vstupni Utgvietera se blizi k hodnotdm widych spiSe u
linkovych audio transformatar

Pro linkové arova bych vybral opt od firmy Ludahl, a sice model LL1592, ktery

opét vynika vysokého hodnotou maximalni mozné Ggovstupu pi nizkém zkresleni.
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6 Zaver

Audio transformétory jsou specidlnim druhem sigmabh transforméatdr pouzivanych
piedevSim v ozwiovaci technice. Slouzi kimpedamimu gizptisobeni a také ke
galvanickému od#leni zdroje signalu od dalSicltigtroja ve zvukovény¥etzci. Diky €mto
svym vlastnostem jsou audio transformatory vhodr#pisobem k Upray a predevsim
ochrart signalu ve vSech aplikacich v profesionélni @owaci technice, arpsto jich nejen
na nasSem trhu, ale ani ve¢gy neni zrovna velky vyy. Mam za to, Ze tento stav jet®mben
piedevSimdmito dwma divody.

Vyrobky urtené pro profesionalni pouZziti v nahravacich sthdibvykle disponuji
vstupy, které jsou jiz audio transformétory vybaweRi Zivém ozviovani nejsou kladeny
tak vysoké naroky naistotu signalu, jako je tomu v nahravacich studiiktte se dba na
maximalni kvalitu. Je to Zysobeno tim, zeipzivé produkci je vysledny zvuk daleko vice
ovlivnén jednak ozviovacim systémem, jeho nastavenim a prostorem evérktje pouzivan
a jednak délkou pouzitych kalielprotoZze uz zhrubaip metru signalového kabelu vytkio
kapacitu cca 100pF.

Druhym divodem pak je skut@ost, Ze pokud uz dojde k nutnostidat do zvukove
cesty audio transforméator, je zddippaveno pro mnohé jednoduS&Seni, nez vyréh
specialni box s jednou stastkouci zasahovat ¥fmo do zapojenigkterého pistroje, a tim je
DI-Box (z anglickéhadirect injection box Toto zdizeni slouzi ke galvanickému adieni,
ale umouje téZz nastavit vhodny utlum signalu na vstup& coenime v fipact piipojeni
nagiklad baskytary s aktivni elektronikou nebo vyvedgmeniho vystupu” signalu pro jeho
dalSi zpracovani na podiu, rédgad pro kytaristovo kombo. Pak také obsahuje wyyst
symetricky zesilova a samoejm¢ opst umi impedatiné prizpasobit signal od zdroje
k mixaznimu pultu. Jde o aktivniizzeni a tak pdgebuje ke svému fungovani napajeni, které
je zajistno bu’ bateriovymélankem, nebo riveme vyuzit phantomové napéjeni.

V tomto ohledu jednoduchosti se jevi jako zajim#e&eni audio transformator skryty
rovnou Vv konektoru od firmy Neutrik. Pokud nam cstgpouze galvanické odteni a
impedarini prizpisobeni a obejdeme se bez moznostazeni Gtlumui zesileni signalu,
muzeme ho zapojit prakticky okamitv piipact potreby, na rozdil od DI-Boxu vSak

nevyzaduje napajeni, proto je jeho pouziti oprasmdné.
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-EXPERIENCE electronics- Ubertrager-Datenblatt EE-1120

Eingangsubertrager fiir Linepegel ohne magnetische Schirmung. Die Primarwicklung hat eine
Mittenanzapfung. Diese kann kann bei Bedarf beschaltet oder offen gelassen werden.

Ubersetzung

Frequenzgang

Einfliigedampfung

Klirrfaktor

1:1

20 Hz....100 kHz (-0.3 dB) Quelle 50 Ohm, Last 1k
20 Hz (-0.5 dB)....100 kHz (+1 dB) Quelle 50 Ohm, Last 10 k

1.7 dB Quelle 50 Ohm, Last 1k

0.3 % bei 40 Hz

Frequenzgang und Klirrfaktor gemessen bei den angegebenen Quell- und Lastwiderstdnden und einem
Pegel von +6 dBu an der Primarwicklung.

Streuinduktivitat

Wicklungswiderstand

Isolationsfestigkeit

KerngréBBe

MaBe

Gewicht

Befestigung

-EXPERIENCE electronics-

1,3 mH
prim. ca. 80 Ohm
sek. ca. 80 Ohm

500 V zwischen prim. und sek.

EE 20/6
Lange 20 mm
Breite 14 mm
Hohe Gber Spulenkérper 20 mm
Hohe Uber Lotpins 25 mm
ca.20g

Printmontage RM 5, 10 x 10 mm2 EckmaBe

Kastanienweg 12  D-86169 Augsburg



-EXPERIENCE electronics- Ubertrager-Datenblatt EE-1420

Eingangsubertrager fiir Linepegel ohne magnetische Schirmung. Die Primarwicklung hat eine
Mittenanzapfung. Diese kann kann bei Bedarf beschaltet oder offen gelassen werden.

Ubersetzung

Frequenzgang

Einfliigedampfung

Klirrfaktor

1:4

20 Hz (-1 dB)..... 39 kHz (+1 dB) Quelle 50 Ohm, Last 20 k
20 Hz (-1 dB)....100 kHz (+1.1 dB)

1.58 dB Quelle 50 Ohm, Last 20 k

0.25 % bei 40 Hz

Frequenzgang und Klirrfaktor gemessen bei den angegebenen Quell- und Lastwiderstdnden und einem
Pegel von +6 dBu an der Primarwicklung.

Streuinduktivitat

Wicklungswiderstand

Isolationsfestigkeit

KerngréBBe

MaBe

Gewicht

Befestigung

-EXPERIENCE electronics-

1,4 mH
prim. ca. 80 Ohm
sek. ca. 1.4k

500 V zwischen prim. und sek.

EE 20/6
Lange 20 mm
Breite 14 mm
Hohe Gber Spulenkérper 20 mm
Hohe Uber Lotpins 25 mm
ca.20g

Printmontage RM 5, 10 x 10 mm2 EckmaBe

Kastanienweg 12  D-86169 Augsburg



-EXPERIENCE electronics-

Ubertrager-Datenblatt L-1130 C

Der Ubertrager L-1130 C ist ein spannungsangepafter 1:1-Line-Ubertrager. Durch die
Hochspannungsfestigkeit kann er auch als Trennlibertrager eingesetzt werden. Hohe Pegelfestigkeit, weiter
Frequenzbereich und niedriger Klirrfaktor bei kompakter Bauform ermoglichen einen weiten
Anwendungsbereich. Durch sehr geringen Kupferwiderstand der Wicklungen bleiben die Verluste niedrig,
so daB auch niederohmige Lasten ohne wesentliche Pegelverluste angeschlossen werden kdnnen.

Ubersetzung

Frequenzgang

Klirrfaktor

Maximalpegel
Priméarinduktivitat
Streuinduktivitat

Wicklungswiderstand

Anpassung
Isolationsfestigkeit
KerngroRe

Malte

Gewicht

Befestigung

1:1

30 Hz...30 kHz +0.5 dB
15 Hz....50 kHz -3 dB

<0.1 % bei 40 Hz an 150 W und +9 dBm
0.13 % bei 30 Hz an 150 W und +9 dBm
0.3 % bei 20 Hz an 150 W und +9 dBm

+ 22 dBm bei 40 Hz
121 HbeilV

0.25 mH

prim.ca. 10 W

sek. ca. 11 W
Spannungsanpassung

2.5 kV zwischen prim. und sek.

El 30

Lange 30 mm
Breite 26 mm
Hohe Uber Spulenkdrper 28 mm
Hoéhe Gber Létpins 34 mm
ca.110g

Printmontage RM 5, 20 x 20 mm2 EckmaRe

Anschlisse auf die Pins gesehen

25

® PRIM SEK -

30

> e

20

Nachdruck und Vervielfaltigung sind auch auszugsweise verboten.

-EXPERIENCE electronics-

WeststraBe 1 89542 Herbrechtingen



-EXPERIENCE electronics- Studio Transformer Data Sheet L-1130 C1

The transformer type L-1130 C 1 is voltage matched with a transfer ratio of 1:0.5+0.5 for line levels. In order
to avoid ground loops it can be used as a split transformer for all kinds of audio systems.The transformer is
constructed in a way enabling connection with higher impedance signal sources. Capable to handle high
tensions the separation of different circuits is also possible.High audio levels, wide frequency range and low
harmonic distortion with compact construction enable a comprehensive field of application.The figures in the
data sheet refer to a source resistance of 600 Wand a load of 10 kWat each secondary coil.

Transfer ratio

Frequency response

Maximum level
Primary inductivity
Stray inductivity

DC resistance

Test voltage
Core type

Dimensions

Weight

Mounting

1:0.5+0.5
The two separate secondary coils can be used in parallel or in series. Also
the L-1130 C1 can be used as split transformer.

18 Hz (-1 dB)....50 kHz (0 dB)

8.0 Veff (20 dBm) @ 20 Hz
16 H bei 1 Veff @ 50 Hz
3.3 mH

prim. ca . 450 W

sec. ca. 180 W+ 180 W

500 V between prim. und sec.

El 30

Length 30 mm
Width 26 mm
Height accross bobbin 28 mm
Height accross solder pins 34 mm
ca.110g

PC board mounting RM 5, 20 mm x 20 mm

Pin view

25
e PRM  SEK e
B A
30 |e Al 120
A
|
| 8
i
20

www.experience-electronics.de Tel. +49/7324/5318 FAX +49/7324/2553 info@experience-electronics.de




-EXPERIENCE electronics- Studio Transformer Data Sheet L-1230C

Studio line audio transformer for multiple applications. Remarkable are high level handling, low DC
resistances, low distortion and low losses. For best perfomance a very low source impedance close to 0 Wis

recommended.

Tranfer ratio

Frequency response

Harmonic distortion

Maximum level
Primary inductivity
Stray inductivity

DC resistance

Test voltage
Core type

Dimensions

Weight

Mounting

1:1+1

The two separate secondary coils can be used in parallel or in series which
increase the output level by 6 dB. Also the L-1230 C can be used as split
transformer.

30 Hz....30 kHz +0.5 dB

20 Hz....75 kHz -3 dB

<0.14% @ 40Hz
0.01 % over 40 Hz

+22 dBm @ 40 Hz
0O97TH@ 1V
0.236 mH

prim. ca. 10 W

sec. ca.22 W+ 22 W

2.5 kV between prim. and sec.

El 30

Length 30 mm
Width 26 mm
Height accross bobbin 28 mm
Height accross solder pins 34 mm
ca.110g

PC board mounting RM 5, 20 x 20 mm?2

Pin view

25
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-EXPERIENCE electronics- Studio Transformer Data Sheet L-1230 C1

The transformer type L-1230 C 1 is voltage matched with a transfer ratio of 1:1+1 for line levels. In order to
avoid ground loops it can be used as a split transformer for all kinds of audio systems.The transformer is
constructed in a way enabling connection with higher impedance signal sources. Capable to handle high
tensions the separation of different circuits is also possible.High audio levels, wide frequency range and low
harmonic distortion with compact construction enable a comprehensive field of application.The figures in the
data sheet refer to a source resistance of 400 Wand a load of 10 kW at each secondary coil.

Transfer ratio 1:1+1
The two separate secondary coils can be used in parallel or in series. Also
the L-1230 C1 can be used as split transformer.

Frequency response 30 Hz....418 kHz -1 dB

10 Hz.....437 kHz -3 dB

Maximum level 4.0 Veff (14 dBm) @ 20 Hz
6.1 Veff (18dBm) @ 1kHz

Primary inductivity 6.5H @ 1 Veff

Stray inductivity 0.75 mH

DC resistance prim.ca.90 W

sec. ca. 142 W+ 142 W

Test voltage 500 V between prim. and sec.

Core type El 30

Dimensions Length 30 mm
Width 26 mm
Heigth across bobbin 28 mm
Height accross solder pins 34 mm

Weight ca.110g

Mounting PC board mounting RM 5, 20 x 20 mm?2
Pin view

25
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-EXPERIENCE electronics- Studio Transformer Data Sheet L-1330C

Studio line audio transformer for multiple applications. Remarkable are high level handling, low DC

resistances, low distortion and low losses. For best perfomance a very low source impedance close to 0 Wis
recommended.

Transfer ratio 1:1+1+1
The three separate secondary coils can be used in parallel or in
series which increase the output level. Also the L-1330 C can be
used as split transformer.

Frequency response 18 Hz....56 kHz -1 dB

Harmonic distortion <0.14% @ 40Hz
0.01 % over 40 Hz

Maximum level +22 dBm @ 40 Hz

Primary inductivity OOH@1V

Stray inductivity 0.275 mH

DC resistance prim. ca. 12 W

sec. ca.35W+35W+35W

Test voltage 2.5 kV between prim. and sec.
Core type El 30
Dimensions Length 30 mm
Width 26 mm
Height accross bobbin 28 mm
Height accross solder pins 34 mm
Weight ca.110g
Mounting PC board mounting RM 5, 20 x 20 mm?2
Pin view
25
O
B A
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A
|
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-EXPERIENCE electronics-

Studio Transformer Data Sheet L-1430C

Studio line audio transformer for multiple applications. Remarkable are high level handling, low DC
resistances, low distortion and low losses. For best perfomance a very low source impedance close to 0 Wis

recommended.

Transfer ratio

Frequency response

Harmonic distortion

Maximum level
Primary inductivity
Stray inductivity

DC resistance

Test voltage
Core type

Dimensions

Weight

Mounting

1:1+1+1+1

The four separate secondary coils can be used in parallel or in
series which increase the output level. Also the L-1430 C can be
used as split transformer.

16 Hz...52 kHz -1 dB

<0.14% @ 40 Hz
0.01 % over 40 Hz

+22 dBm @ 40 Hz
l1H@ 1V
0.32mH

prim. ca. 12 W

sec.ca. 52 W+ 52 W+ 52 W+ 52 W

2.5 kV between prim. and sec.

El 30

Length 30 mm
Width 26 mm
Height accross bobbin 28 mm
Height accross solder pins 34 mm
ca.110g

PC board mounting RM 5, 20 x 20 mm?2

Pin view

25
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-EXPERIENCE electronics- Transformer Data Sheet E-1220

Studio input audio transformer for multiple applications. Remarkable are high level handling, low DC resistances,
low distortion and low losses. Complete MU metal shielded case avoids pick-up of hum. Wide frequency range,
low distortion and compact construction enable a wide range of applications by the use of microphone preamps,
split boxes, buffer amplifiers avoiding ground loops and much more.

Transfer ratio 1:1+1

Frequency response <10 Hz....82 kHz -+1 dB
12 Hz....66 kHz *0.2 dB

Harmonic distortion <0.001 %

<0.08 % bei 40 Hz

<0.12 % bei 30 Hz

<0.24 % bei 20 Hz
Maximum primary level + 8 dBu @ 40 Hz (ca. 2 Veff)
Data measured with a secondary load of 2 kW and level +6 dBu.
Primary coil resistance prim. ca. 85 W

sek. ca. 250 W + 270 W

Matching voltage matching

Testing voltage 1500 V between primary and secondary
and from coils to shield and case

Core type E 20
Dimensions Length 28 mm
Width 24 mm
Height 17 mm
Height accross pins 22 mm
Weight ca. 8049
Mounting PC board mounting, pin distance 5 mm

Pinning bottom view, S = Shield.

29
Se A
2 B 15
B
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-EXPERIENCE electronics-

Transformer Data Sheet

E-1420

Studio input audio transformer for multiple applications. Remarkable are high level handling, low DC
resistances, low distortion and low losses. Complete MU metal shielded case avoids pick-up of hum.
Wide frequency range, low distortion and compact construction enable a wide range of applications by
the use of microphone preamps, buffer amplifiers avoiding ground loops and much more.

Transfer ratio

Frequency response

Harmonic distortion

Maximum level

1:2+2

<10 Hz....45kHz -0.5 dB
20 Hz....20 kHz +0.2 dB

<0.01 %

<0.05% @ 40 Hz
<0.08 % @ 30 Hz
<0.27% @ 20 Hz

+ 8 dBu @ 40 Hz (ca. 2 Veff)

Data measured with a secondary load of 30 kW and level +6 dBu.

Primary coil resistance

Matching

Testing voltage

Core type

Dimensions

Weight

Mounting

prim. ca. 100 W
sek. ca. 800 W + 880 W
voltage matching

1500 V between primary and secondary
and from coils to shield and case

E 20
Length 28 mm
Width 24 mm
Height 17 mm
Height accross pins 22 mm
ca.80g

PC board mounting, pin distance 5 mm

Pinning bottom view, S = Shield

15

29
B o
Se s
24 B
B
A p—=
iPRIM SEK |
15

www.experience-electronics.de Tel. +49/7324/531 FAX +49/7324/2553 info@experience-electronics.de



-EXPERIENCE electronics- Transformer Data Sheet E-11620

Special input audio transformer for microphone preamps in tube technology. Complete MU metal
shielded case avoids pick-up of hum.
Transfer ratio 1:8+8
Frequency response 37 Hz...16 kHz -0.5 dB

30 Hz....17.5kHz -1dB

23 Hz...21kHz -3dB
Harmonic distortion 0.09% @ 100 Hz

0.15% @ 50Hz

0.18% @ 40Hz

022% @ 30Hz

0.34% @ 20Hz
Maximum level ca. 800 mVeff @ 40 Hz (> 0 dBu)

Data measured with a secondary load of 30 kW, transfer ratio 1 : 16 and level 800mVeff.

Primary coil resistance prim. ca. 23 W

sec. ca. 2 kW + 2.3 kW

Matching voltage matching

Core type E 20

Dimensions Length 28 mm
Width 24 mm
Height 17 mm
Height accross pins 20 mm

Weight ca.80¢g

Mounting PC board mounting , pin distance 5 mm

Pinning bottom view, S = Shield



HAMMOND
MANUFACTURING..

Hammond Mfg. Co. Ltd., Electronics Division

www.hammondmfg.com

4

140MEX i

CHASSIS MOUNT — SHIELDED I
IMPEDANCE MATCHING TRANSFORMER 0186

0.188 (LEAD HOLES)

|
0.510 0.688 1.330

0.282 —=

This transformer operates in the 20 Hz to 20 KHz range.
The metal can provides excellent shielding from a broad 1450
range of external sources. The nickel core provides high

1.000 @))

permeability combined with low losses.

Typical applications Input/output Isolation, Line Matching,
Driver, Hybrid applications.

ELECTRICAL SPECIFICATIONS

Frequency Response

+1db from 20 Hz to 20KHz

| 1875 |

‘ 2.320 ‘

Characteristic Typical
Input Impedance 100,000 Q
Output Impedance 1500 O
Output Power 10.0 dbm
oCR M 140MEX
Primary 5430 O 5mW 20Hz - 20kHz
Secondary 159 Q RGEFIQDN_ Y llazll__ulggggc()lg
Inductance @ 1.0kHz,1.0V OC MADE IN CANADA
Primary 2100 H
Secondary 34H
Impedance @ 1.0kHz,1.0Vv OC
Primary 13.7 kQ
Secondary 810 k& SCHEMATIC DIAGRAM

PRIMARY  SECONDARY

Turns ratio 8.13:1 RED . . GREEN
Insertion Loss <1.2db
Return Loss 30.0db
Longitudinal balance -70 db
Dielectric Strength 500 Vrms 100000 £2 1500©

YELLOW BLUE



140MEX Rs=100000 RI=1500 Frequency Response
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Measurement instruments
Hp4192a impedance analyzer
Hp3456a DVM

Keithley 2002 DVM

D scope series iii audio analyzer

Ry

This drawing and the information in it is the property of Hammond Manufacturing. It may not be reproduced, transmitted or used in any manner whatsoever without the written permission of
Hammond Manufacturing. Data subject to change without notice.



HAMMOND
MANUFACTURING..

Hammond Mfg. Co. Ltd., Electronics Division

www.hammondmfg.com

4

140NEX i

CHASSIS MOUNT — SHIELDED | I
IMPEDANCE MATCHING TRANSFORMER 0186

0.188 (LEAD HOLES)

!
0.510 0.688 1.330

0.282 —=

This transformer operates in the 20 Hz to 20 KHz range.
The metal can provides excellent shielding from a broad 1450
range of external sources. The nickel core provides high
permeability combined with low losses.

Typical applications Input/output Isolation, Line Matching,
Driver, Hybrid applications. 1.000 /)

| 1875 |
\ ‘ \
ELECTRICAL SPECIFICATIONS 2320 |
Characteristic Typical
Input Impedance 40
Output Impedance 60,000 O
Output Power 10.0 dbm M
o M 140NEX
Primary 5.30 Q SGmRVI:l/ ZSLHS égl;)Hz
Secondary 116.5Q RED - YEL 1500 Q
Inductance @ 1.0kHz,1.0V _OC MADE IN CANADA
Primary 326 mH
Secondary 9.30 H
Impedance @ 1.0kHz,1.0V OC
Primary 2.83 kQ PRIMARY ~ SECONDARY
Secondary 79.0 kQ BLU-D 00 150;)%&
Frequency Response | +1db from 20 Hz to 20KHz
Turns ratio 1:5.47
Insertion Loss <0.9db
Return Loss 28.0db
Longitudinal balance -70 db
Dielectric Strength 500 Vrms GRN.C A-RED




140NEX Rs=50, RI=1500 Frequency Response
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Measurement instruments
Hp4192a impedance analyzer
Hp3456a DVM

Keithley 2002 DVM

D scope series iii audio analyzer
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This drawing and the information in it is the property of Hammond Manufacturing. It may not be reproduced, transmitted or used in any manner whatsoever without the written permission of
Hammond Manufacturing. Data subject to change without notice.



HAMMOND
MANUFACTURING..

Hammond Mfg. Co. Ltd., Electronics Division

www.hammondmfg.com

4

140PEX i

CHASSIS MOUNT — SHIELDED I
IMPEDANCE MATCHING TRANSFORMER 0186

0.188 (LEAD HOLES)

|
0.510 0.688 1.330

0.282 —=

This transformer operates in the 20 Hz to 20 KHz range.
The metal can provides excellent shielding from a broad 1450
range of external sources. While the nickel core provides

high permeability combined with low losses.

Typical applications Input/output Isolation, Line Matching,

Driver, Hybrid applications.

ELECTRICAL SPECIFICATIONS

1 |

T

| 1875 |

‘ 2.320 ‘

Characteristic Typical
Input Impedance 150/600 Q
Output Impedance 600/2400 O
Output Power 10.0 dbm
DCR M 140PEX
Primary 58.00Q 4 5mW 20Hz - 20kHz
BRN-RED & ORG-YEL: 150/600 Q2
BRN — RED 29.0Q GRN-BLY & VIO-GRY: 600/2400Q2
ORG - YEL 29.00Q MADE IN CANADA
Secondary 190.0Q
GRN - BLU 95.0Q
VIO - GRY 95.0Q
Inductance @ 1.0kHz, 1.0V OC SCHEMATIC DIAGRAM
Primary 145H PRIMARY SECONDARY
Secondary 55.0H 150/600Q2 600/2400Q
Impedance @ 1.0kHz, 1.0V OC BROWN . . GREEN
Primary 7.0 kQ
Secondary 26.0 kQ
Frequency Response | +1db from 20 Hz to 20KHz
Turns ratio 1:1,1:2,1:4
RED BLUE
Insertion Loss <0.8db ORANGE ¢ * VIOLET
Return Loss 30db
Longitudinal balance -70 db
Dielectric Strength 500 Vrms
YELLOW GRAY




140PEX Rs=600, RI=2400 Frequency Response
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Measurement instruments
Hp4192a impedance analyzer
Hp3456a DVM

Keithley 2002 DVM

D scope series iii audio analyzer

This drawing and the information in it is the property of Hammond Manufacturing. It may not be reproduced, transmitted or used in any manner whatsoever without the written permission of
Hammond Manufacturing. Data subject to change without notice.
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140QEX i

CHASSIS MOUNT — SHIELDED I
IMPEDANCE MATCHING TRANSFORMER 0186

0.188 (LEAD HOLES)

|
0.510 0.688 1.330

0.282 —=

This transformer operates in the 20 Hz to 20 KHz range.

The metal can provides excellent shielding from a broad 1450
range of external sources. While the nickel core provides 1250
high permeability combined with low losses.
[ ]
Typical applications Input/output Isolation, Line Matching, {
Driver, Hybrid applications. 1.000 /)
\ \
ELECTRICAL SPECIFICATIONS | 1473 |
‘ 2.320 ‘
Characteristic Typical
Input Impedance 600 QCT
Output Impedance 600 QCT
Output Power 10.0 dbm
DCR .|
Primary 724 Q (T 14OQ EX
RED — BRN 36.2Q RED-BSI?I\\IA{ 32{';1 E%J%kgéT
BRN _ YEL 362 Q GRN - BLK - BLU: 600 QCT
Secondary 72 4 Q MADE IN CANADA DATE
GRN — BLK 36.20
BLK —BLU 36.20
Inductance @ 1.0kHz,1.0Vv OC
Primary 10.62 H
Secondary 10.62 H
Impedance @ 1.0kHz,1.0Vv OC
Primary 64.5kQ
Secondary 64.5kQ SCHEMATIC DIAGRAM
PRIMARY SECONDARY
Frequency Response | +1db from 20 Hz to 20KHz RED —¢ o« GREEN
Turns ratio 1:1
Insertion Loss <1.1db
Return Loss 20 db 600 QCT 600 QCT
Longitudinal balance -65 db BROWN BLACK

Dielectric Strength 500 Vrms % %
YELLOW BLUE




140QEX Rs=600, RI=600 Frequency Response
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This drawing and the information in it is the property of Hammond Manufacturing. It may not be reproduced, transmitted or used in any manner whatsoever without the written permission of
Hammond Manufacturing. Data subject to change without notice.
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140REX

CHASSIS MOUNT — SHIELDED
IMPEDANCE MATCHING TRANSFORMER

This transformer operates in the 20 Hz to 20 KHz range.
The metal can provides excellent shielding from a broad
range of external sources. While the nickel core provides
high permeability combined with low losses.

Typical applications Input/output Isolation, Line Matching,
Driver, Hybrid applications.

ELECTRICAL SPECIFICATIONS

Characteristic Typical
Input Impedance 600CT Q
Output Impedance 150 O
Output Power 10.0 dbm
DCR
Primary 724 Q
RED — BRN 36.20Q
BRN — YEL 36.20Q
Secondary 18.2 0
Inductance @ 1.0kHz,1.0Vv OC
Primary 3.62H
Secondary 0.88 H
Impedance @ 1.0kHz,1.0V OC
Primary 61.5 kQ
Secondary 15.6 kQ

Frequency Response | +1db from 20 Hz to 20KHz

Turns ratio 2:1
Insertion Loss <1.0db
Return Loss 22.5db
Longitudinal balance -65 db
Dielectric Strength 500 Vrms

Hammond Mfg. Co. Ltd., Electronics Division

www.hammondmfg.com

0.188 (LEAD HOLES)

0.186 J i

0.282 —=

|
0.510 0.688 1.330

1.000

| 1875

‘ 2.320

M
hV14OREX

5mW 20Hz - 20kHz
RED - BRN - YEL: 600QCT
GRN - BLU: 150Q

MADE IN CANADA DATE

SCHEMATIC DIAGRAM

PRIMARY

RED —¢

600 QCT
BROWN

YELLOW j

SECONDARY
¢ GREEN
1500

é BLUE



140REX Rs=600, RI=150 Frequency Response
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Measurement instruments
Hp4192a impedance analyzer
Hp3456a DVM

Keithley 2002 DVM

D scope series iii audio analyzer

This drawing and the information in it is the property of Hammond Manufacturing. It may not be reproduced, transmitted or used in any manner whatsoever without the written permission of

Hammond Manufacturing. Data subject to change without notice.
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140TEX

CHASSIS MOUNT — SHIELDED
IMPEDANCE MATCHING TRANSFORMER

This transformer operates in the 20 Hz to 20 KHz range.
The metal can provides excellent shielding from a broad
range of external sources. While the nickel core provides
high permeability combined with low losses.

Typical applications Input/output Isolation, Line Matching,
Driver, Hybrid applications.

ELECTRICAL SPECIFICATIONS

Characteristic Typical
Input Impedance 1,000 O
Output Impedance 1,000 O
Output Power 10.0 dbm
DCR
Primary 89.7Q
Secondary 89.7Q
Inductance @ 1.0kHz,1.0V OC
Primary 7.20H
Secondary 7.20H
Impedance @ 1.0kHz,1.0Vv OC
Primary 62.7kQ
Secondary 62.7kQ

Frequency Response | +1db from 20 Hz to 20KHz

Turns ratio 1:1
Insertion Loss <1.0db
Return Loss 20 db
Longitudinal balance -65 db
Dielectric Strength 500 Vrms

Hammond Mfg. Co. Ltd., Electronics Division

www.hammondmfg.com

0.188 (LEAD HOLES)

0.186 J i

0.282 —=

|
0.510 0.688 1.330

1.000

1875

‘ 2.320

M1 40TEX

5mW 20Hz - 20kHz
RED - YEL: 1000
GRN - BLU: 1000Q

MADE IN CANADA DATE

SCHEMATIC DIAGRAM

PRIMARY

RED —g

1000 Q

"

YELLOW

SECONDARY
¢ GREEN
1000 Q

é BLUE



140TEX Rs=1000, RI=1000 Frequency Response
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This drawing and the information in it is the property of Hammond Manufacturing. It may not be reproduced, transmitted or used in any manner whatsoever without the written permission of
Hammond Manufacturing. Data subject to change without notice.
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140UEX

CHASSIS MOUNT — SHIELDED
IMPEDANCE MATCHING TRANSFORMER

This transformer operates in the 20 Hz to 20 KHz range.
The metal can provides excellent shielding from a broad
range of external sources. The nickel core provides high
permeability combined with low losses.

Typical applications Input/output Isolation, Line Matching,
Driver, Hybrid applications.

ELECTRICAL SPECIFICATIONS

Characteristic Typical
Input Impedance 10,000 O
Output Impedance 10,000 O
Output Power 10.0 dbm
DCR
Primary 886.0 O
Secondary 903.5Q
Inductance @ 1.0kHz,1.0V OC
Primary 36.5H
Secondary 36.5H
Impedance @ 1.0kHz,1.0Vv OC
Primary 882kQ
Secondary 882kQ

Frequency Response | +1db from 20 Hz to 20KHz
Turns ratio 1:1

Insertion Loss <1.0db
Return Loss 20.0db
Longitudinal balance -50.0db

Dielectric Strength 500 Vrms

Hammond Mfg. Co. Ltd., Electronics Division

www.hammondmfg.com

0.188 (LEAD HOLES)

0.186 J i
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M1 40UEX

5mW 20Hz - 20kHz
RED - YEL: 10000 Q
GRN - BLU: 10000Q

MADE IN CANADA DATE

SCHEMATIC DIAGRAM
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140UEX Rs=10K, RI=10K Frequency Response
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This drawing and the information in it is the property of Hammond Manufacturing. It may not be reproduced, transmitted or used in any manner whatsoever without the written permission of
Hammond Manufacturing. Data subject to change without notice.
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3 pole plug SM2/2 switch

VM housing

Modules & Audio Transformers

dio Transformer

NM3EXI

NM3P

o o ¢h

KMX SM2/2 NM3FD-B

e Multifunctional modules allow to design customized adapters to suit specific needs

e Based on the X and D Series connector system

e NTE transformers and switch can be built in

e Professional look, rugged diecast shell

Audio Transformer

» Professional audio transformers for multiple applications, as e.g.

microphone or line inputs

e Very low distortion, excellent frequency response

e Cost effective cable version for free wiring

e Fully permalloy-shielded studio versions

/4

NTE10-3 NTL1

Audio Transformer selection Guide

NTE1 1:1 200:
NTE4 1:4 200:
NTE10/3 1:3 200:

1:10 200:
NTL1 1:1 10k :
NTM1 1:1 200:
NTM4 1:4 200:

200
3.2k
1.8k
20k

10k
200
3.2k

200/ 2k, (600/ 10k)
200/10K
200/10K
200/50 K

600/ 10k
200/2k
200/ 10k

* : measured with typical source / load impedances
Wiring: NTE*: free wires, NTL / NTM*... PCB mount, shielded;

-7 General purpose mic input step-up
-6

-3 General purpose, splitting, XLR inline EIME §
-7 Mic input step-up | E

1036 £49°1

+19 Line input J8 .
+7 Mic input, splitting % §L -
+9 Mic input step-up M

I
30 L18°1| 120 [472°] 4x2.54 [4x0.1°)

Find detailed specifications on www.neutrik.com

www.neutrik.com

160 £7097 |



@ NEUTRIK

CONNECTING THE WORLD

SPECIFICATIONS

Title: PRO AUDIO TRANSFORMERS NTL1/NTM1/NTM4

General Description

NTL1 is a line transformer intended to balance amplifier outputs for line driving up to

+24 dBm.

NTM1 and NTM4 are input transformers intended to match mic-level lines to active mic-
input amplifiers. Existing center tap for phantom powering.

All types are designed for direct PCB mounting and are featuring electrostatic shielding
between windings and heavy Mu-metal shielding/housing.

Electrical Data

Parameter Unit NTL1 NTM1 NTM4
Turns ratio (prim:sec) 1:1+5% [ 1:1+£10% | 1:4+10%
Winding D.C. resistance Q
- primary 1100 + 5% 85+ 3% 105 + 3%
- secondary 1350 + 5% 105 + 5% 1250 + 5%
Primary inductance at 30 Hz H > 150 >8 >8
Typical source impedance Q 600 200 200
Max. input voltage for 1% THD at 30 Hz V rms
- with load 600 Q: 6 1.2
- with load 2 kQ: 5 0.9
- with load 10 kQ: 1.2
- with load 50 kQ: 0.8
Frequency response 20 Hz — 20 kHz ref. dB +-1 +-1 +-1
1kHz
Electric strength test voltage * V ac 500 500 500

*. between windings (W1-W2) and between windings and shielding/housing (W1,W2-SH)

Date/Author: 06.06 /MN rev.1

NTL-M_spec.DOC

Page 1 of 1




VTX A-Series Audio Range

SN L
Features:
= NS

» High Quality Audio Transformers

* Encapsulated PCB mounting

* Optional MU-metal can with Lid to minimise
external noise.

* Lessthan 1% T.H.D

* 30Hz ~ 35KHz Freq. Range

* ULVO0-94 rated materials

* RoOHS Compliant

P 27.50 | I 23.00 i . 27.50 i
e = kil & 20.32
15.24
1D 01 P, I
254
Pin Dia. i 1 2 3 4 ) Iy
0.7mm B o o o o —
5o G- foScreemPn ] -3 8
A o o o (=] -
v Pinview (% 3 % ——:) v
B4 O = 1 < 0 A1
I Wit MU-metal Can VTX-102-000
Secondary 2 | Primary 2 \
| >
aagy‘( | % A2 External | Internal
B2 = I - A3 (mm) {mm)
I 23.75 23.20
Secondary 1 1 30.00 | 28.20
1 Primary 1 25.50 23.60
I
B10O | o A4
Screen /
5 p. P D e P e ola
D 0, e <10
=F 0 Ratio erie erie DCR DCR = 0
alnge
0% oltage
VTX-101-001 6.3+6.3:1+1 | 150 + 150 | 3.75 +3.75 600 5 10+ 10 | 0.36+0.36 | 30~ 30KHz
VTX-101-002 1+1:2+2 150 + 150 | 600 + 600 600 2.4k 10 +10 55+ 55 30~ 35KHz
VTX-101-003 | 1+1:6.45+6.45 | 150 + 150 | 6.25k +6.25k 600 25k 9.6 +9.6 535+605 30~ 25KHz
1KVac
VTX-101-006 1+1:1+1 150 + 150 | 150 + 150 600 600 15+ 15 20+ 20 30~ 30KHz
VTX-101-007 1+1:1+1 600 + 600 | 600 + 600 2.4k 2.4k 42 + 42 58 + 58 30~ 35KHz
VTX-102-000 Mu-metal screening can + Lid
VTX-102-001 VTX-101-001 fitted with VTX-102-000
VTX-102-002 VTX-101-002 fitted with VTX-102-000
VTX-102-003 VTX-101-003 fitted with VTX-102-000
VTX-102-006 VTX-101-006 fitted with VTX-102-000
VTX-102-007 VTX-101-007 fitted with VTX-102-000

Please contact Vigortronix for any enquiries. Products can be altered to suit custom requirements.
The information contained in this document is subject to change without notice.

Vigortronix, 16 De Havilland Way, Witney, Oxfordshire, 0X29 0YG, UK Vi gortron ix.com
Tel. +44 (0)1993 777570 Fax. +44 (0)1993 777580 Web. www.vigortronix.com E-mail: sales@vigortronix.com

DO0011 Issue 1



Tibeliusgatan 7 International Domestic
I_U N DA H I_ S-761 50 NORRTALJE Phone  +46-176 13930 0176-13930
— TRANSFORMERS - SWEDEN Fax +46 - 176 13935  0176-13935

|nput Transformers
LL1531 and LL 1532

LL1531 isasmall size, high impedance line input transformer.

LL 1532 isasmall size medium impedance mic/line input transformer.

The transformers consists of two coils each with one primary and one secondary winding separated by a
electrostatic shield. The secondaries are serially connected internally. The coreis a high permeability mu-metal
core.

Being a high impedance transformer, the LL 1531 should normally be used with primaries connected in series.
The LL 1532 can be used with primariesin series or in paralldl.

The transformers are magnetically shielded by a mu-metal case.

1+1:2
28x17x 15

Turnsratio:
Dims (Length x Width x Height above PCB (mm)):
Pin layout (viewed from component side) and winding schematics:

+
1 H
§ Lt s
o3 2
LL1531 + g
% 6

° 2 (top view) 4
L o5

o4 8o

ol 50

3

Spacing between pins:
Spacing between rows of pins:

3.81 mm (0.15")
20.32 mm (0.8")

Weight: 259
Rec. PCB hole diameter: 1.5mm
LL1531 LL1532

Static resistance of each primary: 500Q 70Q
Static resistance of secondary: 1.3kQ 180Q
Distortion (primaries connected in series, + 10 dBU primary level, 50 Hz: + 0 dBU primary level, 50 Hz:
source impedance 600Q ): 0.2% 0.2%

+ 20 dBU primary level, 50 Hz: + 10 dBU primary level, 50 Hz:

1% 1%

Self resonance point : >80 kHz > 200 kHz
Optimum termination for best square-wave 8 kQ in serieswith 1.2 nF 2kQ in serieswith 1.6 nF
response (source imp. 600Q ) :
Frequency response 10Hz - 25kHz +/- 0.3 dB 10 Hz - 50 kHz +/- 0.3 dB
(source and load as above)

I solation between windings/ between windings and shield: 3kV/15kV

R980618
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Linelnput Transformer
LL 1540

LL 1540 is a high impedance, high level line input transformer.

The transformer consists of two coils, each with one primary and one secondary part separated by a electrostatic
shield. The core is a high permeability mu-meta core, and the transformer is housed in a mu-metal can.
Being a high impedance transformer, the LL 1540 should normally be used in a series-series connection.

Turnsratio: 1+1:1+1
Dims (Length x Width x Height above PCB (mm)): 38x24x17
Pin layout (viewed from component side) and winding schematics:
+ +
04 8o lo °5
3 : 3 ¢
° LL1540 Eo ° 20 06
0?2 (top view) 6 o 4o + + o8
S 3l
3o o7
—ee O E

Spacing between pins;

Spacing between rows of pins:

Offset of earth pin from adjacent row:
Weight:

Rec. PCB hole diameter:

Static resistance of each primary:
Static resistance of each secondary:
Distortion (source impedance 600Q ):

Self resonance point :
Recommended load for best squar e-wave respon
Frequency response (source 600Q, load 15k Q)

SE!

5.08 mm (0.2")
27.94 mm (1.1")
2.54 mm (0.1")
479

1.5 mm

610Q

800Q

+20dBU < 0.1% @ 50 Hz
+30dBU <1 % @50Hz
> 60 kHz

22 kQ in serieswith 1nF
5Hz-- 50 kHz +/- 0.2 dB

Lossacrosstransformer (at 1 kHz with above termination): 0.5dB
I solation between windings/ between windings and shield: 4kV /2kV
Suggested connections:
+ +
° o o AN
4 8 0R2 55, o4 8 N
—° 3 LL1540 7 ¢ 3 LL1540 7 ¢
E o T 1nF E
o 2 6 —> o 2 6
+ 0 |re2 + 0 [re
>—7te1 5 < >—Te1 5 $

Suggested connection for symmetric input
amplifier (recommended for very high CMRR).
Select R for desired input impedance.

With R < 25 k, RC network can be omitted.

Suggested connection for asymmetric input amplifier.
2 x 12 k resistors required for > 60 dB CMRR.

R980616
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Audio Transformer LL 1544A

LL1544A isalineinput / general purpose audio transformer which can be used in many different applications
ranging from bridging input to microphone input applications. The transformer is built up from two three-
section coils with interleaved Faraday shields. The core is a two-component amorphous strip core. This core
type combines a high sensitivity for very low signal levels with excellent high-level capabilities. In addition, as
this type of core does not store energy (unlike conventional mu-metal cores), at low frequencies phase response
is excellent and resonance with a series capacitor is practicaly eliminated.

The LL1544A replaces previoustypes LL 1544 and L L 1554.

Turnsratio: 1+1+1+1:2+2
Dims: (Length x Width x Height above PCB (mm)) 30x225x 145
Pin Layout (viewed from pins side) and Windings Schematics:
lo—t
NEE
3 C 10
ol 9o
4
o2 06 — o 11,13, 14
o4 ° + can + core
05 13 o 8 o——
6 14
°7 150 7ot + o 16
08 16 o § § g
6o o 15
50—
Spacing between pins: 254 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 279
Rec. PCB hole diameter: 1.5mm
Static resistance of each primary (average): 130 W
Static resistance of_each secondary (average): 260 W
Self resonance point: > 220 kHz
Recommended load for best squar e-wave response 6.7 KW+ 470 pF
(Termination alternative A below):
Frequency response (source 600W , 10 Hz-70kHz +/- 0.5dB @ 0 dBU
load (6.7 kW+ 470 pF) in parallel with 56 kW):
Loss acrosstransformer (at 1kHz with termination as above): 0.2dB
I solation between windings / between windings and shields: 3kV/15kV
Data at different termination alter natives, showed on the following page:
Termination Alternative | Turns | Copper Idleimpedance | Suggested Use | THD < 0.5%@50 Hz
ratio | Resistance @40 Hz, 0dBU primary level / real
Prim/sec source impedance

R4B/R4U : L4B/L4U |11 520W/ 520W 80kW/ 80kW 10 kW/ 10 kw | 20 dBU / 600W
R2B/R2U: L2B/L2U |11 130W/ 130W 20kW/ 20kW 600W/ 600W |14 dBU / 150W
R2B/R2U: L4B/L4U | 1.2 130W/ 520W 20kW/ 80kW 600W/ 2.5 kW | 14 dbU / 150W

R4B/R4U: L2B/L2U |21 520W/ 130W 5kW/ 20kW 10 kW/25kW |22 dBU / 37.5W
R4B/R4U: L1 4:1 520W/ 65W 80kW/ 5kwW 10 kW/ 600W |22 dBU / 37.5W

R030220
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Connection alternatives for LL1544A B — %
Component side view o &
Bt I
Component side view
Connection: R4B Connection: R4U Connection: R2B
Balanced source Unbalanced source Balanced source
%—- 9 L—o 9 — - 9
— 10 — 10 10
—e 11 —e 11 —e 11
+— 13 —e 13 —e 13
+— 14 +— 14 — 14
15 15 - 15
16 i 16 ® .16
) Grour:ded at ) -
source
Connection R2U Connection L4B Connection L4U
Unbalanced source Balanced load Unbalanced load
—— 9 o ® . ®
10 2 — 2e——
—e 11 3 0—9— 3 ~—1
4 4
» 15 7
[ = =
Grouﬁded at @
source
Connection L2U Connection L2B Connection L1
Unbalanced load Balanced load
®
. @ 1 . . ®
2 — 2 2 —e
8 3 3 —
4 l 4 4
5e— — 5 5
6° 6 6
7 — 7 7 —¢
Turns | Application Transformer Transformer
ratio Input (primary) Output
(secondary)
11 Line input to unbalanced circuits R4B / R4U L4U
1:2 Line input to unbalanced circuits R2B / R2U L4U
2:1 Line input to unbalanced circuits R4B / R4U L2U
1:1 Low impedance line input to unbalanced circuits R2B / R2U L2U
1:1 Line input to balanced circuits R4B / R4U L4B
1:2 Line input to balanced circuits R2B / R2U L4B
2:1 Line input to balanced circuits R4B / R4U L2B
11 Low impedance line input to balanced circuits R2B / R2U L2B
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Audio Transfor mer
L L 1545A

LL1545A is a genera-purpose audio transformer with a variety of connection aternatives. The transformer is
built up from two coils, each with a secondary winding surrounded by shields and two primary windings. This
structure results in an excellent frequency response. The transformer can be used in many different applications
such as a high impedance line input transformer (accepting signal levels of 22 dBU @ 40 Hz with primariesin
series), for splitting or as a microphone input transformer.

The LL1545A is made with amu-metal core and is housed in a mu-metal can.

Refer to page 2 of this sheet for termination alternatives.

Turnsratio: 1+1+1+1:2+2
Dims: (Length x Width x Height above PCB (mm)) 37x225x%x 145
Pin Layout (viewed from component side) and windings schematics:

1 +
o8 16 o 2 + ,+ 9
o7 150 ; r
o6 14 o 3 {e— 10
4 1 i +
o e o — |l ¢
02 10 o 7 sl I 16
ol 9o 6 _: _: f‘:
: [ {— 15
Can + Core 13
Spacing between pins: 254 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 46 ¢
Rec. PCB hole diameter 1.5mm
Static resistance of windings. 2-3 or 6-7 122W
1-40r 58 182w
9-10 or 15-16 305 W
Self resonance point: > 220 kHz
Recommended load for best squar e-wave response
(Termination alternative R4B:L4B over): 6.7 KW+ 470 pF

Frequency response (source 600W, 10 Hz-70kHz +/- 0.5dB @ 0 dBU

load (6.7 kW+ 470 pF) in parallel with 56 kW):

Loss acrosstransformer (at 1 kHz with termination as above): 0.3dB
Core Mu-metal
I solation between windings / between windings and shields: 3kV/15kV

Data at different termination alter natives, showed on page 2 of this data sheet.

Termination Alternatives| Turns |Copper Resistance |ldleimpedance |Suggested Use [THD < 0.2%@40 Hz
ratio | Prim/sec @40 Hz, 0dBU primary level /
real source impedance

R4B/R4U: L4B/L4U| 1:1 |610W/610W 80 kW/ 80 kW |10 kW/ 10 kW |22 dBU /600 W
R2B/R2U:L2B/L2U| 1:1 |150 W/ 150 W 20 kW/ 20 kW 1600 W/ 600 W |16 dBU / 150 W
R2B/R2U: L4B/L4U| 1:2 |150 W/610W 20 kW/ 80 kW |600 W/ 2.5 kwW|16 dbU / 150 W
R4B/R4U: L2B/L2U| 21 |610W/150W 80 kW/20 kW |10kW/2.5kW|22dBU/37.5W
R4B/R4U: L1 41 |610W/75W 80kW/5kW |10kW/600W |22dBU/37.5W

LL1545A , page 1
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Connection alternatives for LL 1545A

Component side view

e 9 1e

*10 2e
11 3e

L TALE:
*13 5e
14 6e
e15 7e
*16 8e

Component side view

Connection: R4B Connection: R4U Connection: R2B
Balanced source Unbalanced source Balanced source
L—. 9 L—- 9 — - 9
— 10 — 10 10
—e 11 —e 11 —e 11
+— 13 —e 13 —e 13
+— 14 +— 14 —e 14
15 15 - 15
16 i 16 ® .16
) Grour:ded at ) -
source
Connection R2U Connection L4B Connection L4U
Unbalanced source Balanced load Unbalanced load
—— 9 o ® . ®
10 2 — 2e——
—e 11 3 0—9— 3 ~—1
4 4
» 15 7
[t - =
Grouﬁded at @
source
Connection L2U Connection L2B Connection L1
Unbalanced load Balanced load
®
1 %i 1 = 1 .—_.9i
2 — 2 2 —e
8 3 3 —
4 l 4 4
5e— = Shen 5
6° 6 6
7 — 77— 7e—4
8« 8 8 e——
Turns | Application Transformer Transformer
ratio Input (primary) Output
(secondary)
11 Line input to unbalanced circuits R4B / R4U L4U
1:2 Line input to unbalanced circuits R2B / R2U L4U
2:1 Line input to unbalanced circuits R4B / R4U L2U
1:1 Low impedance line input to unbalanced circuits R2B / R2U L2U
1:1 Line input to balanced circuits R4B / R4U L4B
1:2 Line input to balanced circuits R2B / R2U L4B
2:1 Line input to balanced circuits R4B / R4U L2B
11 Low impedance line input to balanced circuits R2B / R2U L2B
R030206

LL1545A , page 2
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High Level Linelnput Transformer
L L1592

LL1592 isahigh-level lineinput transformer with a mu metal lamination core. The transformer is designed for high end
pro audio line input applications with or without phase splitting. The windings are arranged to give a high degree of
symmetry if the transformer is used for phase splitting. The dual-coil structure also greatly improves immunity to
external magnetic fields from e.g. power supplies and motors. Primary and secondary windings are separated by
electrostatic shields.. The transformer is housed in a mu-metal can.

Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
+ +
1 10
05 10 o % g
o4 LL1592 e 2 !
Top view 8o 5 :3-‘- C-l- 6
o2 7 o
ol 6 o 4 9
Q) 8
Dimensions (L x W x H above PCB, in mm) 47 x28x 20
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 35.56 mm (1.4")
Rec. PCB hole diameter: 1.5mm
Weight: 8349
Static resistance of each primary: 270 Q
Static resistance of each secondary: 270Q

Distortion (primaries connected in series,
source impedance 600Q ):

Self resonance point:

Suggested termination for best square wave response,

serial-serial connection.

Frequency response (seria connection , source 600 Q,

load 20 kQ , no terminating network

Frequency response (seria connection , source 600 Q,

load 100 kQ in parallel with 7k + 400pF):

Phase splitting balance (connection 2:1+1. Source 1kQ,

+23dBU 0.1% @ 40 Hz
+29dBU <1 % @40Hz
> 120 kHz

7k + 400pF

10 Hz -- 50 kHz +/- 1.0 dB
10Hz -- 100 kHz +/- 1.0 dB

>46 dB, 10Hz — 50kHz

load (20kQ +20kQ) in parallel with 7k + 400pF):,

Phase response (deviation from linear phase)

(source 600 ohm, load 10k (Audio Precision))
I solation between windings/ between windings and shield:

10 Hz — 20kHz, < 2°

3kv/15kV

Connection alternatives and suggested applications:

Serial-serial connection (1 : 1) for high level lineinput Phase splitting for 2 : 1+1 input
I 10 o— +
] Centertap —=>—T°5 10
4 9 o o 4 9o
LL1592 LL1592
Top view 8 Top view 8o
—o 2 7 o L o > 70
! 6 + —o 1 6o +
5 10
C. 1= 4 9o < #
Phase splitting for LL1592 oo
1:1+1input Top view
2 To4— >
+ B ° R060127
1 6 o—ﬁi‘-
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High Level Stepup Linelnput Transformer

LL 1922

LL1922 isahigh-level input transformer similar to the UTC LS-10. Thusit is designed for step-up input from 600
ohm sources. To reach the LS-10 freg. response in 1:8 applications with nondifferential amplifier input, the internal
Faraday shield must be tied to one of the source lines (the UTC LS-10 does not have any Faraday shield).

The two coils structure results in a high immunity to external magnetic fields from e.g. power supplies and motors.
Primary and secondary windings are separated by electrostatic shields. The coreis a high permeability mu metal core.

The transformer is housed in a mu-metal can.

1+1:4+4

Turnsratio:
Pin layout (viewed from component side) and winding schematics:
1 +
o5 10 o ;
o4 9o 2
LL1922 +

Top view 8o 5 :3
o2 7 o
ol 6o 4

+

L
9

+

E

_08

Dimensions (L x W x H above PCB, in mm)
Spacing between pins

Spacing between rows of pins

Rec. PCB hole diameter:

Weight:

Static resistance of each primary:

Static resistance of each secondary:

Distortion (primaries connected in series, source
impedance 600W, load 47k. Primary signal level)):

Distortion (primaries connected in parallel source
impedance 600W, load 47k. Primary signal level))::

Frequency response (source 600W, load 47 kW,
Connected 1:4 (fig 3), primary level +10dBU
Connected 1:8 (fig 4), primary level +10dBU
Connected 1:8 (fig 5), primary level +10dBU

I solation between windings/ between windings and shield:

47 x28x 24

5.08 mm (0.2")

35.56 mm (1.4")

1.5 mm

1159

60W

730W

+21dBU 0.1% @ 50 Hz
+26dBU <1 % @50Hz

+11dBU 0.1% @ 50 Hz
+19dBU <1 % @50Hz

10 Hz-50 kHz +/- 1.0 dB
10 Hz-30 kHz +/- 1.0 dB
10 Hz-30 kHz +/- 1.0 dB
4kV /2kv

Connection alternatives and suggested applications:

1:4line i_nput stepup 1:8 line input stepup
+ (fig 3) (fig4)
- 1.5 10 o—st 10 —sF
o 4 9 o— o diff ’ 9 e—  to diff
LL1922 LL1922
Top view 8 amp L Top view 8 amp
o 2 7 —o 2 7
+
—o 1 6 o— 1 6 o—H
10 o— ¥
ol to non-
1:8 Img input stepup LL1922 91 ifferential
to non-differential amp Top view 8 amp
(UTC LS-10 style, not using the oo ;
internal Faraday shield for CMR) +
(fig 5) °1 ke 7

R031024
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Linelnput / General Purpose Transformers
L L7901 and L L7902

LL7901 and LL7902 are large size, high level, high performance audio transformers, made for extraordinary
requirements. The LL7901 has an extreme level capability ( + 34 dBU @ 50 Hz) while the LL7902 combines
high level capability (+28 dBU @ 50 Hz) with low copper resistance.

The transformer consists of two coils each with two primary and two secondary windings separated by
electrostatic shields. The core is a high permeability mu metal lamination core.

The transformers are magnetically shielded by a mu metal case.

1+1+1+1:1+1+1+1
66x 32x 21

Turnsratio:
Dims (Length x Width x Height above PCB (mm)):
Pin layout (viewed from pins side) and winding schematics:

T e 14
§ 15 Cail 1
8
lo o7 130 o019 1 _ 13+ Core& Can
20 o038 140 o020 2 3 g: 20
150 o21 21
16 o o 22 . 24
50 o1l 170 o23 6 35: 23
60 o 12 180 o024 125 _ 1 Coil 2
11 3 , 18
E: 17
Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 5.08/45.72mm (0.2/1.8")
Weight: 155¢

Rec. PCB hole diameter: 1.5mm

LL7901 LL7902
Static resistance of each primary (average): 120W 28W
Static resistance of each secondary 125W 28W

(average):

Distortion (primaries connected in series,
source impedance 600W):

+ 20 dBU primary level, 50 Hz:
0.1%

+ 10 dBU primary level, 50 Hz:
0.1%

+ 34 dBU primary level, 50 Hz: 1
%

+ 28 dBU primary level, 50 Hz: 1
%

Self resonance point :

> 80 kHz

> 150 kHz

Optimum termination for best square-
wave response
(source imp. 600W) :

12 kWin serieswith 1.7 nF

5kWin serieswith 1.3 nF

Frequency response
(source and load as above)

10 Hz - 55 kHz +/- 0.5 dB

10 Hz - 100 kHz +/- 0.5 dB

| solation between primary and secondary windings between windings and shield: 4kV / 2 kV

R030218
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Connection alter natives, LL 7901 and LL 7902
NOTE! Pin side view

L eft side connections

+ o
1e b7 + ; / 7 BT
__;‘.> 8 2 / 8 2 I I 8
6/ } 6:/7‘ 12 6p 912
L4 L2 L1
Right side connections NOTE! Pin side view
—1'3-I e 19 + —43—o o 19 + 130 o 19
“ rzo 14y20 14§ T2
o 15 21 15 21
16— [0 22 o6 o 22 o 22
v 23 17 ? 23 175823
18 24 18 s 18y 24
R4. Center tap at 17 R2. Center tap at 20+23 R1
Suggested applicationsusing LL 7901 and L L 7902
Application Max primary level, | Transformer Connections
<1% THD@50 Hz
Very high level input stage 1:1 +34 dBU LL7901 L4-R4
Very high level input stage 1:2 +28 dBU LL7901 L2-R4
Very high level input stage 2:1 +34 dBU LL7901 L4-R2
High level isolation unit 1:1 +28 dBU LL7902 L4-R4
High level isolation unit 1:1 +22 dBU LL7902 L2-R2
Reduced copper resistance
Low resistance isolation unit 1:1 +16 dBU LL7902 L1-R1
(Transformer copper resistance 14 ohms)
Microphone/ lineinput 1:2 +22 dBU LL7902 L2-R4
Microphone / lineinput 1:4 +16 dBU LL7902 L1-R4
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General Purpose Transformers
LL1527 and LL1527XL

LL1527 isa truly general purpose transformer for microphone or line input, for output and for galvanic isolation of
units. LL1527 has been generally accepted by the audio industry asthe general purpose audio transformer.

The LL1527 is built-up from two coils, each with one primary and one secondary winding separated by an electrostatic
shield. The coreis ahigh permeability mu metal core. The transformer is housed in a mu-metal can.

Inthe LL1527XL, the core is about 45% larger than in the LL1527, resulting in alarger level capability.

Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
+ +
lo o 5
T || ¢
o3 70 20 o 6
LL1527 E
o2 (top view) :3 ° 40 % g- 08
ol 50 30 07
D ——] E

Spacing between pins Spacing between rows of pins Offset of earth pin from adjacent row:

5.08 mm (0.2") 27.94 mm (1.1") 2.54 mm (0.1")
LL1527 LL1527XL
Dimensions (L x W x H above PCB, in mm) 38x24x 17 38x 24 x20.5
Weight: 48 g 659
Rec. PCB hole diameter: 1.5mm 1.5mm
Static resistance of each primary: 43Q 54Q
Static resistance of each secondary: 56Q 67Q

+ 6dBU 0.1% @50 Hz

+ 9dBU 0.1% @ 50 Hz

Distortion (primaries connected in series, source

impedance 800Q ):

+16dBU <1 % @50 Hz +19dBU <1 % @50 Hz
Self resonance point : > 200 kHz > 200 kHz
Optimum load for best square-waveresponse  3-4kQ 3-4kQ

(sec. in series):
Frequency response (source 800Q |, load 4 kQ
serial connection):

10Hz-- 150 kHz +/-0.2dB 10 Hz -- 150 kHz +/- 0.2 dB

Loss acrosstransformer (at midband, with 0.4dB 0.5dB
above termination):
I solation between windings/ between windings 4 kV / 2kV 4kV [2kV
and shield:
Connection alternatives and suggested applications:
Serial-serial connection (1: 1) Parallel-parallel connection (1: 1)
+ for line input (e.g. mic input)
4 8T 4 8
ro3 7o
E o 3 7
ro 2 6 o™ I__o 2 E 6 o—H
o 1 5o T - 01 5 +
/7777 /7777
Parallel-serial connection (1: 2) Parallel-split connection
(e.g. mic. input) 1:1+1)
4 8 o—— 4 3 o +
o 3 7 o1 3 Job T
[ ; [ i
© 1 5 o~ 1 5
+ + +
/7777 /7777 R980616
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Microphone Input Transformer

LL 1528

LL 1528 is a microphone input transformers built up from two coils, each with one primary and one secondary
section separated by a electrostatic shield. The core is a high permeability mu-metal core, and the transformer is
housed in amu-metal can.

Turnsratio:

Dimensions (Length x Width x Height above PCB (mm)):
Pin layout (viewed from component side) and winding schematics:

1+1:25+25
38x24x17

o4
o3

LL1528
°2 (top view)
o1l

1

4

3

=
3

+

+

E
L

h—oE

Spacing between rows of pins:
Offset of earth pin from adjacent row:

Weight:
Rec. PCB hole diamet

er:

Static resistance of each primary:

Static resistance of each secondary:

Distortion (primaries connected in paralle,
source impedance 200 Q ):

Self resonance point :

Optimum termination for best squar e-wave response
(Connection 1:5, source imp. 200Q ) :

Frequency response (source and load as above):

I solation between windings/ between windings and shield:

27.94 mm (1.1")
2.54 mm (0.1")
46 9

1.5mm

42Q

450 Q

+ 0 dBU primary level, 50 Hz: 0.2 %
+ 10 dBU primary level, 50 Hz: 1 %

>80 kHz
9kQ in serieswith 3 nF

10 Hz- 40 kHz +/- 0.3 dB
4kV [2kV

Connection alter natives

o 4

=0 3
----[;-uo 2
o 1

7
LL1528 E
6

51\

1 2.5

+
4 8
=0 3 7
|- LL1528 Eeo
_ 2 6
1 5 a +
1:5

R980622



Tibeliusgatan 7 International Domestic
I_U N DA H I_ S-761 50 NORRTALJE Phone  +46-176 13930 0176-13930
— TRANSFORMERS - SWEDEN Fax +46 - 176 13935  0176-13935

Microphone Transformer / D-1 Box Transformer
LL 1530

LL 1530 isamicrophone input transformer used for matching a 200 or 800 Q microphone to 10 kQ or for
matching a high impedance source to a microphone input.

The transformer consists of two coils, each with one primary and one secondary winding separated by an
electrostatic shield, and a high permeability mu-metal core. The transformer is encapsulated in amu-metal case
for magnetic shielding.

For best performance, the high impedance side of the transformer (3.5 + 3.5) should be connected in series.

Turnsratio: 1+1:35+35
Dims (Length x Width x Height above PCB (mm)): 38x23x 16
Pin layout (viewed from component side) and winding schematics:
+ +
lo o 5
5 ’ 3| €
** lLs3g e 2© °0
E
o2  (top view) :‘) ° 40 *+ r . 8
S 3 6
3o o7
 —— ] E
Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 27.94mm (1.1")
Offset of earth pin from adjacent row: 254 mm (0.1")
Weight: 469
Rec. PCB hole diameter: 1.5mm
Static resistance of each primary: 42Q
Static resistance of each secondary: 790Q

Distortion (primaries connected in series, source impedance 800Q ): + 6 dBU (primary level) 0.1% @ 50 Hz
+16 dBU (primary level) < 1% @ 50 Hz

Self resonance point : > 100 kHz

Recommended termination for best square-wave response;
connection 1:3.5 10kQ in serieswith 220 pF
connection 3.5:1 2kQ inserieswith 2.2 nF
connection 7:1 1kQ

Frequency response

(1:3.5, source 800Q , load 10kQ in serieswith 220 pF): 20Hz -- 30 kHz +/- 0.3 dB
I solation between windings/ between windings and shield: 4kV [ 2kV
Connection alter natives (Component side view):

L0 4 8 aud

b0 3 7 O
LL1530 Ee

Lo 2 6

1 5 ot 1 5 o=t

o 4 8 o=

o 3 7 o=

LL1530 Eeo

J
h —
N
()

R980622
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Microphone lnput Transformers

LL1538 and L L 1538XL

The LL1538 and the LL1538XL are high performance microphone input transformers, each with a high permeability
mu-metal core and two three-section coils.
Inthe LL1538XL the coreisabout 45% larger than in the LL1538, resulting in alarger level capability. In both types,
primary and secondary windings are separated by electrostatic shields. The three-section winding structure of the
transformers resultsin a very low leakage inductance and thus an excellent frequency response.

The transformers are encapsulated in mu-metal cases for magnetic shielding.

Turnsratio: 1+1:5
Pin layout (viewed from component side) and winding schematics:
+
o4 8 o 1 H
o3 2 + 6
LL 1538 %
©2  (top view) 6o 4 +
§ 5
o]l 50
3 —o 3
LL1538 LL21538XL
Dimensions (Max. Length x Width x Height above 38 x 24 x 17 38x24x20.5
PCB (mm))
Spacing between pins 5.08 mm (0.2") 5.08 mm (0.2")
Spacing between rows of pins 27.94mm (1.1") 27.94mm (1.1")
Weight 469 659
Rec. PCB hole diameter 1.5mm 1.5mm
Static resistance of each primary 240 61Q
Static resistance of each secondary 880 Q 975 Q

Distortion (primaries connected in paralléel,
source impedance 200Q )

Self resonance point

Optimum termination for best square-wave
response (Connection 1:5, sourceimp. 200Q )
Frequency response (source 200 Q, no termination)
I solation between windings/ between windings and

0.2% @ 0dBU (0.775V
rms) primary level, 50 Hz

1% @+10dBU (25V
rms) primary level, 50 Hz

> 120 kHz
No termination necessary

10Hz - 100 kHz +/- 0.3 dB
4kV [ 2kV

0.2% @+ 3dBU (1.1V
rms) primary level, 50 Hz

1% @ + 13dBU (3.5V rms)
primary level, 50 Hz

> 120 kHz
No termination necessary

10Hz - 80 kHz +/- 0.3 dB
4kV /2kV

shield
Connection alternatives
o 4 8 o * 4 8
0 (o=
=0 3 :I: =0 3 1
+ ]- -+
o 2 6 o= —{—o 2 6 o=
+
Mo 1 5 o=p——— o1 [ S

R980616
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Audio Transformer
L L1550

LL 1550 is an audio transformer with rather high turns ratio and with a variety of connection aternatives. The
transformer is built up from two coils, each with a secondary winding surrounded by shields and two primary
windings. This structure results in an excellent frequency response. All winding ends are available on the pins.

The transformer isideally used in applications where the high turnsratio is utilized, e.g. inaD.I. box.
The LL 1550 is made with amorphous core material. As thistype of core does not store energy (unlike
conventional mu-metal cores) the low frequency resonance with external capacitorsis practically eliminated.

Refer to the backside of this sheet for termination alternatives.

Turnsratio:
Dims. (Length x Width x Height above PCB (mm))
Pin Layout (viewed from pinsside) and Windings Schematics:

+
ol 90 2 -
0?2 10 o §
03 11 o 3
o4 4
o5 13 o 5
06 14 o 6
o7 15 o §
o8 16 o 7
+
8 +
Spacing between pins:
Spacing between rows of pins:
Weight:
Rec. PCB hole diameter : 1.5mm

Static resistance of each primary (average):
Static resistance of_each secondary (average):
Self-resonance point:
Recommended load for best squar e-wave response
(Termination aternative A below):
Frequency response
(source 150Q , load (6.7 kQ + 470 pF) in parallel with 56 kQ ):
Loss acrosstransformer (at midband with termination as above):
Core:
I solation between windings/ between windings and shields:

1+1+1+1:4+4
30x 22.5x14.5

+

£
10

13,14
15

£

+

16

254 mm (0.1")
22.86 mm (0.9")
3049

33Q
265 Q
> 280 kHz

6.7 kQ + 470 pF

10Hz-70kHz +/- 0.5dB @ 0 dBU
0.3dB

Amorphous Strip

3kv/15kV

Data at different ter mination alter natives, showed on the back side of this sheet:

Termination | Turns | Copper Resistance |Idleimpedance |Suggested Use | THD < 0.5%@40 Hz
Alternative |ratio prim/sec @40 Hz, 0dBU primary level /
real source impedance

A 1.2 130Q / 530Q 40kQ /160kQ |600Q/10kQ |12dBU /150Q

B 1.2 |33Q/133Q 10kQ / 40kQ 200Q / 10 kQ 6 dBU / 40Q

C 114  |33Q/530Q 10kQ / 1600kQ | 200Q / 5kQ 6 dbU / 40Q

D 114 |8Q/133Q 2.5kQ / 40kQ | 200Q / 1kQ -1dBU / 10Q

E 1:8 |8Q/530Q 2.5kQ / 160kQ | 200Q / 10kQ -1 dBU / 10Q
F (Split) 4:1+1 530Q / 66Q + 66Q

1:2+2  33Q/265Q +265Q Left side can aso be connected as B, 1, (1:1+1) or D (1:2+2)

G (Split)

R940912
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L L1550 Termination Alternatives
(Left sideisinput if not stated otherwise)
I Pin’'ssideviews !

o1 9 o —o 1 90::—+
Aret 3} g A p
P-EES 110 4

4 CENTER TAP
Lo 5 13 o]

—: A ifam] =% 1o

e el g fald
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Transformersfor splitting
LL1570 and LL1570XL

The LL1570 is designed for splitting signalsin application where large ground differences may appear, but is also very
useful as ageneral purpose audio transformer. By careful design, the capacative coupling between the different part of
the transformer is kept to a minimum. The three-section winding structure which is necessary for decoupling also results
in avery high bandwidth. The transformer is built up from two coils, each with primary and secondary windings
separated by electrostatic shields, and a high permeability mu-metal core. The two coil structure in combination with the
mu-metal can results in high immunity to external magnetic fields.

Inthe LL1570XL, the coreis about 45% larger than in the LL1570, resulting in alarger level capability.

Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
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EP = Can and core
Spacing between Spacing between Offset of earth pin from Recommended
pins rows of pins adjacent row: PCB hole diameter:
5.08 mm (0.2") 27.94 mm (1.1") 2.54 mm (0.1") 1.5mm
LL 1570 LL1570XL
Dimensions(Max. L x W x H above PCB(mm)) 38x24x 17 38x 24 x 20.5
Weight: 489 659
Static resistance of each primary: 50Q 62 Q
Static resistance of each secondary: 50Q 62 Q
Distortion (primary level, primaries connected 0.1% @ + 6dBU, 50 Hz 0.1% @ + 9dBU, 50 Hz
in series, source impedance 800Q ) 1 %< @+16dBU, 50 Hz 1 %< @ +19dBU, 50 Hz
Self resonance point : > 250 kHz > 250 kHz

Optimum load for best square-wave response 2.8kQ inserieswith0.7nF 2.8 kQ in serieswith 0.7 nF
(secondaries. in series):

Frequency response (source 600Q, load as 10Hz -- 200 kHz +/-0.5dB 10 Hz -- 200 kHz +/- 0.5 dB
above, serial-serial connections):
I solation winding-winding / winding-shield / 4kV /[2kV [2kV 4kV /2kV /2kV
shield-shield
Serial-serial connection (1: 1) Parallel-parallel connection (1 : 1) Parallel-serial connection (1: 2)
for line input or output (e.g. mic input) (e.g. mic. input)
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Microphone Input Transformer
LL1571

LL1571 isamicrophone input transformer built up from two coils and a high permeability mu metal core.
Each coil iswound in three sections with electrostatic shields connected to separate pins. Thisresultin a
transformer with avery broad band, also ideal for splitting purpose. The two-coil structure in combination with
the mu-metal can results in a high immunity to external magnetic fields.

Turnsratio:

Dims (Length x Width x Height above PCB (mm)):
Pin layout (viewed from component side) and winding schematics:

1+1:1.75+1.75
38x24x17

o4
o3
o EP
o2

o]l

LL1571
(top view)

8 o
Elo

6 o
E20
50

1

4

3

Can and core connected to EP

.
3

——© E2
.
6
o
7

—O E1

Spacing between pins:

Spacing between rows of pins:

Offset of earth pin rowsfrom adjacent rows:

Weight:

Rec. PCB hole diameter :

Static resistance of each primary:

Static resistance of each secondary:
Distortion (primariesin series, source impedance 800Q ):

Self resonance point :
Optimum load for best square-wave response

(Sourceimp. 800 Q, primaries and secondaries in series): 4 kQ in serieswith 0.3 nF
Frequency response (source and load as above ):

5.08 mm (0.2")
27.94 mm (1.1")
2.54 mm (0.1")
489

1.5mm

50 Q

175 Q

+ 6dBU 0.1% @ 50 Hz
+16dBU <1 % @50Hz
> 200 kHz

10 Hz -- 100 kHz +/- 0.5 dB

I solation between windings/ between windings and shield: 4kV /2kV
Connections:
1:175 1:35
Serial - serial connection Parallel-serial connection
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Microphone Input Transformers, Line-box Transformers
LL1576 and LL 1577

The LL1576 and the LL1577 are high performance microphone input transformers/line-box transformers with high
permeability mu-metal cores and high bandwidth coils. The LL1576 and the LL 1577 use the same pin-out as our well
known microphone transformer LL1538.

In both types, primary and secondary windings are separated by electrostatic shields. The very low leakage inductance
and thus excellent frequency response is achieved by atwo-cail, three-section per coil winding structure.

The transformers are encapsulated in mu-metal cases for magnetic shielding.

Pin layout (component side view) and winding schematics:
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Dimensions Spacing Spacing between | Recommended PCB Weight
Max. Length x Width x between pins rows of pins hole diameter
Height above PCB (mm)
38x24x17 508 mm (0.2") | 27.94mm (1.1") | 1.5mm 469
LL 1576 LL1577
Turnsratio 1+1:7 1+1:14
Static resistance of each primary 50Q 12Q
Static resistance of secondary 15kQ 15kQ
Primary level at 0.2% THD, 50 Hz signal +2dBU -4 dBU
Primaries connected in parallel (fig b), source impedance 50Q (sec. level +19dBU) | (sec. level +19 dBU)
Primary level at 1% THD, 50 Hz signal +12 dBU +6 dBU
Primaries connected in parallel (fig b), source impedance 50Q (sec. level +29 dBU (sec level +29 dBU)
Frequency response +/- 0.5 dB to balanced input 15Hz — 50kHz 30Hz — 12kHz
Signal level 0 dBU, source 200 Q, fig b, no termination
Frequency response +/- 0.5 dB to balanced input 5Hz — 40kHz 10Hz — 50kHz
Signal level -10 dBU, source %D, fig b, load: 30 kQ + 200pF 80 kQ + 100pF
Isolation between windings / between windings and shield AXWV 4 kV/2kVv
Connection alter natives Component side
+
=0 4 8 Ot +
4 8 Ot
3 LL1576 o s
- - + |' LL1576 .
o 2 6 ©
o l 5 o
1 5©
Fig. a. Primaries in series. Fig. b. Primaries in parallel.”
Turns ratio 1 : 3.5 with LL1576 Turns ratio 1 : 7 with LL1576
Turns ratio 1 : 7 with LL1577 Turns ratio 1 : 14 with LL1577

The transformers are often used reversed (7:1 or 14:1) for example in line boxes.
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Microphone Transformer

L L1587

The LL1587 is small size microphone input transformer, with a high permeability mu-metal core and two

two-section coils with internal Faraday shields.
The transformer is housed in a mu-metal can.

Turnsratio: 1+1:4
Pin layout (viewed from component side) and winding schematics:
1 +
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°3 LL1587 2 8
02 (top view) 6o 4 +
% 6
ol 50
3 5 + (can)
Dimensions Spacing Spacing between | Recommended PCB Weight
Max. Length x Width x between pins rows of pins hole diameter
Height above PCB (mm)
28x17.5x 12 3.81 mm(0.15") | 20.32 mm (0.8") 1.5mm 189
LL1587
Turnsratio 1+1:4
Static resistance of each primary 56 W
Static resistance of secondary 600 W
Primary level at 0.2 % THD, 50 Hz signal -10 dBU (typicdly)
Primaries connected in parallel, source impedance 150W (sec. level +2 dBU)
Primary level at 1 % THD, 50 Hz signal +2dBU
Primaries connected in parallel, source impedance 150W (sec. level +14 dBU)
Frequency response +/- 1.0 dB 15Hz — 150kHz
Primary signal level -5 dBU, source 200 W +/-1dB
Primariesin paralel, secondary termination 10k
Optimum termination for best square-wave response no additional
(Connection 1:4, sourceimp. 200W, termination
following stage input impedance <10 kW) required
Optimum termination for best square-wave response 10KkW in series
(Connection 1:4, source imp. 200W, with 200 pF
following stage input impedance >>10 kW)
| solation between windings / between windings and shield 3kv/15kV
Connection alter natives
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	LL1592
	Suggested termination for best square wave response, serial-serial connection.

