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PCT/ | B95/ 8AB564Ar r angenent for recordi ng an i nformati onPETABASI04HBE a
magnetic record carrier The invention relates to an arrangenent for
recording an information signal on a mhgnetic record carrier, conprising a
wite head for recording information on the record carrier, and a wite
anpl i f i Afrangemegt foFraeprding aprinformatioacsignal pe apmagnetic tecotdecarriénor mat i on si gnal |
the wite anplifier conprising: a first wite termnal and a second wite
terminal, 5 which are coupled to the wite head; a first supply term nal
and a second supply term nal for the connection of a supply voltage for the
wite anplifier; a first current mirror having a first current input
termnal, a first current output termnal coupled to the first wite
termnal, and a first common current term nal connected to the first 10
supply termnal; a sgcand current mrror having,a secgnd current input

termnal, a second cuFrBHIGY Wf%mmsee’s&fpf%deqo li‘hé“é'éfem%i te
t er m najignal Bl adnAEReRE EecoRI ERAerC LbMPAting A WHilR Head %meagﬁilqgtiefomﬁﬁsd 6o the

supply terminal; and current sw tching neans for esta hing a current

pat h beteoRrd carrigs, and & write,amplifierfor griving 3he waiterhead| in gesponsectoshe informatiop| v -
ter m ngf: .\ - f . Lte rLm . ecand ite.terman for a
first ?é%n\é%atg% %%%%%&n‘%’%’pg%ﬁg%@%t an%’ t%%ﬁn sﬁng[)sl ﬁe‘éﬁﬁdﬁan EPPBht pat h
bet wBerwhibk areccoupléd to theewtitecheagut t er mi nal and t he second supply term nal
via the kirst [te.ternmjnal and the seconc i'te termnal for a second
“val ue df ﬁf‘ﬁé“ﬂpﬁ k?FWHPfﬁ'IPH R iatet -_supﬂll%tqrwg@ﬂ?qr%e gpusetion %‘?%é“m’ ¥oliage: o

anpl i f ifor tHeowritésnplifies;uch an 20 arrangenent. Such an arrangenent and wite

amplifieg are known from United States Patent No. 5,282,094, Figure 1.
Wite am{‘sw Frrzend mERRr having, @ first quereR) input teaminal, & frstieurzent quiput termigal n har d

di sk drdougied o6 thel fd WHEY RAtRinRY, alh ' irdd crfthoH Bittdr? Reriill Bbinectefi o R st 1Y OF
the wite current through the’wite head bel ng reversed I n response to the
bi t 1@atsupply tefmindde 25 information signal. In the known arrangenent

- polarit eve i ffected with current swt.ching negns which establish
O ove 12 e R Rens hertt PG 8 shiond GHERSRbyIEIRR, A YR cimee! Sl ho
second temmiphlycoupledite) te. seddid wiitectermithall @nd &rsBedhdl commdnGirenP ei@fHafd t o the

~hi gh-i npedance current output term nal of the first or the second current
m rror%ﬁge"éedr@st f?“ﬁ!‘@lf)ﬁ&mﬂ'ﬁf?n%@e vol tage across the wite head does not

have a dukpeRflswi ' l
switchitfy Meths I6P&RbEsIRAg a cu%%@ﬁ%%tehepﬁtc%ué{e% optput pattern

PCT/ 1 B95/ 00435 2 t'he nunber of ones or z
of Me tpmxgglmpimsgpgh supply terminal vig the first write terminal and the second write

terminal for a first value of the information signal and for establishing a current path between

the second current output terminal and the second supply terminal vig the first write terminal

and the second write terminal for a second value of the information signal.

‘The invention also relates to a write amplifier for use in such an

20 arrangement. | | |

Such an arrangement and write amplifief are known from United States
Patent No. 5,282,094, Figure 1. Write amplifiers having inductive write heads are used inzer
 alia in hard disk drives for the storage of digital information signals, the polarity of the write

current through the write head being reversed in response to the bit pattern of the

25 information signal. In the known arrangement polarity reversal is effected with current
switching means which establish a low-impedance connection between one of the write
terminals and the second supply terminal, The other write terminal is then connected to the =
high-impedance current output terminal of the first or the second current mirror. As a result,
the common-mode voltage across the write head does not have a fixed value and depends on



Consequently, the following bit change is influenced by the comon-node
vol t age wo9s385¢4 ore t he change, which may give rise to PCI/IB95/00435
bit-pattern-dependent signal distortion. Mreover, the fluctuating
common- node vol tage may produce cros2talk to other sensitive circuits.
‘These 5 problens [imt the bit rate of the information signal to be

r ecor gie Gumber ofSones @r aéros o€ thetprecetiingdfit pavern of/thatinformationpsignal.de an

t ' ' |i.fi W) Lf . Rett
Sui ¢ abpisemisnilny bR Tofie bl cRaRls i el S, B G bRISE Hekd 18| Toenti on,
the apdraROREBREng®, whidk mayRgvelféd asit-paiteihiependent signiladistontionh Mareover, i
characterised in that the current swtchin ans.con'gr.l.se:. 1Q ?. third .
cur r ethe flucriatng eRmMPeRrmede NPRaEeTAY Eﬁ?@“‘?%ﬂ%‘agg F"rﬁthgﬂ Sensitye Py Pt
OUS PUbrob RETTIARE (e WP lof e ifMBrddtiohlsighl iofod REsidedl . and a third common

cu t termna connect_edeto the second supply termnal; a fourth current
mirror having a fduis¢necafithe nbjests ofitheiayentiqn to PEpvids an ¥rangement: haying, it

term nal..c . - . G . ' : u Hg§o;m current
term ?1gﬁnﬁ%ﬁé@%n‘g&%gﬁ‘%&t%ﬁg&s%@oﬁne efsﬁ%%})%%{ g%?n%ﬁgﬁamaﬁ?%ig? sw t chabl e
CUr I egdcoflahidecwitls cHerineéntion pthe \aerangdnient bf thettypeidefined. in theuopeningrpamgraphnd t he
fourth current i,npﬁ’ii ﬁerm’ nal faqr. sg‘f)@&l‘%i ng a first current for a first
val uelSehagagiensedrig that the,Furmgny gwjtching, PR sii t chabl e current source
cqpneg il Qfteht Rifrrbf RavefCs Rird élirfeR D inputifeehinak; ranthirdcuprent alfiputherntifidlr d
current input termnal for supplying a second current for ttgg q?@gond val ue
of t heoupleddp ke firsh weite)teaminalyaad g thiré cREPN; cirrept ferpinabeqnaecteb I en t he

hi gh- ] Qutnut s of four current mrrors, which are turned on two at
ati %&g@@%@ﬁsﬁ “fhe switchable current sources. Wen the first (

SWi t ci#dirth aurtenenfirreohavirg z fouttthodusreat input terminal;, lal foasthy gurrentugputt he 25

wite head from,¢the first, su term.npal : , term nal via

the fleFainaLepy ﬂéoft%?efﬂ"%m"%éo{#mﬂ rab‘?% %@%Ep‘ﬁg‘%gggggf%lbc abl e current

SQKr Ceonneéted (3 the 3BconB RAPPLY derfriimalent wil |l flow through the wite head from

the first supply termnal to the cond supply termmnal . via fhe cond and

L he ¢ hiFs! soiipRablR cuTenH dpurcesgonoecied, Bewern derfisteurEnt bbb ermthal At 81 1 he

hi gh- fdﬁ%g&&eﬁﬁ fri €hinglfoP WipplyhgTh FRbtScus¥ent foR af fter value 6EME informatioa t he 30
e vo

common- D v ge can be fixed as required by additional measures, :
pr ef esighdlyand hal f the supply voltage, and can be rendered independent of

the bit pattern. . Th A LLOL S [TV Vi teRRinhingdreaks of
t he V\Pis?cgmhég&gw}et ‘g"ﬁée“g\%gﬂ&neomah gnrp P]%tagﬁ ‘z‘gisgés&g%é’ﬁﬁ}ételgw to 8 recl ude

020" S fhieUthidd icortern finpud eeraiinad for Supplyingsa sscend turréne forr the secomg|viafueenf then f i r st
enbodi nent of an arrangenent in accordance with the invention WO

95/ 355darmation signal. | o

" The write head is now connected between the high-impedance outputs of -
four current mirrors, which are turned on two at a time by means of the switchable current

sources. When the first switchable current source conducts a current will -flow through the
25 write head from the first supply terminal to the second supply terminal via the first and the
fourth current mirror. When the second switchable current source conducts an opposite
current will flow through the write head from the first supply terminal to the second supply
terminal via the second and the third current mirror. Since the write head is connected
between the high-impedance current output terminals of the four current mirrors the-
30 common-mode voltage can be fixed as required by additional measures, preferably at half the
| supply voltage, and can be rendered independent of the bit patiem. The current mirrors then
saturate only during the peaks of ihe write head voltage and no clamping circuits are needed
to preclude oversaturation of the output transistors of the write amplifier.
A first embodiment of an arrangement in accordance with the invention



w th commn-node control is characterised in that the wite anplifier
further cOYDPYEEY: a first resistor connected between thePETHBASONSt o
termnal and a first node, a second re i stor connected between the first
node and the second wite térninal, hird resi stor connect ed between the
first su termnal and th flrst node and a fo h resistor connected

* bet weer VBN CHEMOBTIHE <O i Sharprten 18 A0 ShRo W SOPHIR SURRH FORIBFSES: B 1 he
second iR kesisfir cofitechdRRGRH thé)fifse WrRS 1edmirdb ind B Fir¥ rode, b%@n&ﬁé&s@&rso form
danmping resistors for the wite head. The combn-node vol tage across the

write heonaegted batwesn the firstanode and ghe sepondnwrite; teeminglp @cthird mesistort epnnectadhe
centre safe&f thé s:fsggéy taﬂﬁnélgg &%Cﬁﬂaﬂn&ﬁs bid 'fourfH'fbs] sﬁnfaogﬁ‘e@téayb&@éﬂs of a

si-npl e vol tage arran across the power supp conprising the
third athe smdfsmuply termgnal naa@tlwtfmst norige The fisstiapd thef secomd tesistoprarerantanged| t age

| Mproveg @ged %goibs'mgqﬁﬂg fiead" anki 5018 Lrbad?ﬁgﬂfgvﬂeggtggsl f?\’é tlgedsm gl& IO%+ ow an

| npedance 1S e avol de in VIew o i*ncr | on1n the
vol t agecotimordmode woltagedeross therwertedead frceqials®i the ivolageconsthe dirst modbowhieknt  of

the arrange nt n ac ce with the invention i haracterised i-n that
the. wr OB Gepire abr 1 BT aRd dos sEPLESSISioT 1S ied 09, s 06 AU
bet weenydifa Biv'idi:l- affahged dcﬁfs?kﬂ%ﬁov?é?@ufp { 'ah& comMPHEng heSBHA A tRS fobkR"
connected between the first no and t'he second vvrltetermnal a first

t r ad9i slleélﬁtobf The fixation of shricammen-mpde ypkagemprayes as et impedasice of thegvoltage f i r st
Mmai n e E{’ﬁ e'%&ﬂw{ &n E@ﬁ#ﬁ&% 13 BE GvéR 8 %1 @xﬁ@&%%gﬁfc{é@h ctrode

couple I TSt supp a secon ansi stor o first
conductdlmpaponyqod\ermhaggdmdmnt rol .el ectrode connected to the 20 control

el ectrode of the first transistor f.irst main electyode, d a second

mai n el ect r ode connégt"ééet @%3%?%%&69%’2 ‘?°‘{“HE“S°J d transistor,
a thir darf£agemémiin Q@éﬁ?@ﬁk@dvxiheth&\ménﬁé}ﬁlsfdhiﬁbteﬁs&pin&thiﬁhm aﬁhﬁﬁﬁéxhe second
mai n_el ectrode of the_second transistor, a third transistor of a second

conddict furhes,comprises; 2 first resistas coRRACted| hepwaen dhe fizst writs terminal and adirsiorade,
connect [ r e g the

second gg%% y}%t treéoﬁﬁga%é@%guﬁ? ﬁ?stqr gﬁ%?ﬁ or %‘?ﬁ?h‘gﬂg tgon é'l(:gr%‘uct lvity

t ype hatvansigtox of @rfinsbtonduetivityayipe havingea centradl electrede; anfirsbmainl dedtmdele of the

third transistor first in el ectrod nect the fir

el ectro 3 %‘F& ﬁ’“‘%?‘é rﬂ?ﬁ? P‘g‘&isﬁ%ﬁ @cg%{e %a tﬂ%@ E?f P‘Bﬁ’ *P@‘l!t ed to

t he cond sekbne trafdistordes the ﬁr&t&:oﬁmu:tﬁrhy type ﬂﬁVﬁF Qrcon&ﬁﬂelactfﬁérdohnml toithe

conaﬁct ed bet ween tf}e second supp terminal and the second main el ectrode

e $antrol elegtrode qf the, first trgnsistor, 2 first main electrod¢,ands 3 segond; main electeadeond
| f 4
transi Sédﬂhe&&ﬂoa&x@ cbitrdl e@&&o&é Br &e@eﬁfna%ms@} i gﬁm isfor @&qﬁf% cfe?our .

i npedance, which can be realised wth conpar ativ ar ger
resi st othg firsttsupply tterninalapd dbe second main electrode of @hstemd wanstsiqro hathlrd

transis or Th cirod first
! S or Bl A s BOESA, oA R el
PCT/ | BO&onfiétéibto the first node and a second ‘main electrode coupled to the second supply
25 terminal, a fourth transistor of the second conductivity type having a control electrode
connected to the control electrode of the third transistor, a first main electrode connected to

the first main electrode of the second transistor and a second main electrode connected to the
control electrode.of the fourth transistor, and a fourth resistor connected between the second
supply terminal and the second main electrode of the fourth transistor.
30 ~ The first and the second transistor ‘operate in class A/B and produce at the
~ first node a low impedance, which can be realised with comparatlvely larger third and fourth
 resistors. ' -
It is to be noted that the transistors may be bipolar transistors or unipolar
MOS transistors. The control electrode, the first main electrode and the second main



4 el ectrode correspond to the base, the emtter and the collector,
respect i WOI%/35Bé6r a bi polar transistor and to the gate, RGTABYHIFe and t he
drain, respectively, for a unipolar transistor. Only two of the four
current mirrors are active at the sarfe time. The turn-on of the current
mrrors can be speeded up by allow ng quiescent current to flow 5 through
t he f @lectreds easrespandrtoghesbasehihg emittersand the epllectos, respagtively oforladhipalarand

di sch r pag ' > ) ' enbodi nent
of an tafBablindlol ¥ gERPREIDARE Sq R drdfh, SUBLAREY I ipoi risiglr T 0 O
i s characterised i @ntyhtwo ofitbe fipurtcyrnantpinirfore are active @t theameitims The first

resi stor co ted bef. [ ' Jre term nd-a fir node, a
seconh"rp'eogi o?{lﬁ% e 9 Eg‘f‘fﬁg{]‘?hmg’e{p%%h #%é' -fqopg?g 'ﬂ@giece nca'r’ieﬂtebs‘z%%nd wite .
t ersni tebughathe fourccurreat mimorscThers déss dutrentvie @eedel do icharge and dischargs thenal and a
second node, .a fourth resi sto;m%:s?xg_!ct ed between .the second node and the

secon &ty FAPAcIaness; 1q fhe currgnt myj ind; eypbagment of ap arrangempat With, ¢ ype

havi ngommeR Mdde! coRr6icRetdarkte fWitlSthe TiNeRtiGh ACHAALRNSAN MR Wit he fir st
node and a second.main el ectrode coupled to the first supply termnal, 15

a secamplifiersfysthen eampsises:he first conductivity type having a control

el ect t e&{.nr] f b St L: r, a
first Eqng’stn{égﬁggg é@g‘é‘,&&)gﬁ%& g{eéc%r%wﬁgel n e@g‘g‘fﬂ?&jgg&‘)‘é‘?}%%ﬁgg@? %‘%‘lie)?cont r ol
el ®ct comhected betwees ¢heofimst boderanid she second wirite tlermimal, At thirdresister camtedted ween t he

first, supply termnal and the secon in electrode of .t secon

{1 ans PEIBEN the' ikl Wi wARERAHG SRR a0, B SBUEE HSBET Onasr e R e,

cont r gdcofid A6de AfdEthe Qeddae tvarite terndidd@, control 20 el ectrode of the first - !
transistor, a first main electrode connected to the first node and a secon

mai n e Fangstor §f 3ifirst opdyqtivity AyRsavingA.rantrob electrede, afirstomain electradesi st or
of a | Vd YRGB : ' I n
el ect ?@g’gag%ﬁgﬁﬁe"ﬁf I;(dge%éﬂg)éf | rst mngggeng@gé?nﬁ%nglﬁgﬁgv@g "rte(r)rg‘e coupl ed
t d3ona sedond heansistor of therfirstnconidugsivity ttypenhaving acehtioh elettoade: donoentedetot the nput

Lor o Bt Biekirbddof S8 MERiBE, 4 Afex BRGP Bcrfote, SROS 4 nfain bikBFodl?V! N9 2
';Irqgng' co dte(tifo m:{c::)g?mﬂ&émge?g nd in eisgﬂ’thgide CSifltggg?néd t b he C(r)(r)f%?f
L ot TS ubp et rmial Andcing, ssoGnd, mainSlestznde of the Sopnd HAR ARt B0RLt wean | ho
Secongasiis of the T ahduAvicy [pe YRAREY SPRIrDL GbRde neaied e il

transistor, a sixth transistor of the second conductivity type having a

c 3Rt r electzadecaf the) firss drapsisiar & Bist mein electzada cpmnecter de theofirst dederand & ourt h -

transdéw& magq é%é@gge%k@d{ﬁ@%{sg&ﬁﬁgﬁ@@ﬁmo t he second node and a

second nal n er one’ of the third current input
t er m adburtnttarisiseorfofiar sebord.condudtivity pype having aedntrol elestredel) adirstemain

et 11 TSl coflesr o DA Apde e b E0nd g ¢irarode ouplel FLFREok FSGh t he
' current input terminal and the fourth current input terminal, a fifth transistor of the second
25  conductivity type having a control electrode connected to the control electrode of the fourth
transistor, a first main electrode. connected to the first main electrode of the second transistor
and a second main electrode connected to the control electrode of the fifth transistor, a sixth -

resistor connected between the second supply terminal and the second main electrode of the
fifth transistor, a sixth transistor of the second conductivity type. hhving a c_ontrol electrode
30 connected to the control electrode of the fourth transistor, a first main electrode connected to
' the second node and a second main electrode coupled to the other one of the third current
input terminal and the fourth current input terminal. | ‘
This embodiment advantageously combines the common-mode control and
the quiescent current setting for the four current mirrors. Now the bias currents through the |



WD 95/ 35564 5 four transistors connected to the first and the second node
are not dWQ%%88560 the supply termnals but flow into thePCEHEY80e435 e
current input terminals of the four current mrrors and serve as qui escent
currents for the current m.rrors. The 8anping resi'stance is made up of two
series chains of two resistors having a centre tap at the first and the
second feur transisters connected e the firshand the seeaadinede apsprataintinedty the supmly of t he.

danpi NgefRRAR it tﬁﬂwamqemaecﬁw @u&ﬂq@é&i%m 8F 1 rfoﬁ’x?&ﬁ‘féﬂ}] RffofYanin®

current gain of e current - mrrors. vl dual series chalns function
as emi tseeve dogpigscenachments i the ouerttaninons Therdampingiresistandeoisrmadet upeofSi st or

whose e[t : .ed t e f{irst d f the third.and the
Sixth ﬁ Eoé)nstglgéf giraagrﬁvﬁ?gg’g%g&#n&seh%‘s&ngraeL C r%é:]?tcejtge t‘%ataﬁgqéeefze&ﬂ'&‘i H?)‘gee. hi s

r eduf escurfeat mirrdns eadiee olie @ppareas rdsisandd of thesdanipidy fesiswesefortdomnion-mbdeand t he
third transistor. and, bet we the fourth, a the sixth trapsistor n

A1t r neNSTOL 4 RSR TSI LNeS oy Pt gain 1ok SR Ot et gual
connectsfled hainefuhétiontastafiter deRencrdtivnCresiswoks fon Ak fifst aid tefobRK eaRkistor,

swi tchabl e current sources determ ne how much and in which direction

cur r entWhess &gnittars areggennertedaio; the find gde, andifier theythisdapd thensiath trangisioni nent of
Eﬂ_e ar r»@ﬁ&@’éﬁﬁ{tﬁk GreConfi foth nd 'ﬁ‘édé."ﬁﬁ??édﬁ@es' the GliftleAS 6f 4 pGdipld t hat
‘the first and the sw tcha n | Se: th

secon e curr source conpr a seven

trah@i snismatch betweenshe firsh dod: thevthirg ttapsistohand beyweercthetfourth ehd thiersixdtk
connected to a,third node first in electro and sgcond najin

el ect rotﬁaé'sfg’ﬁ'pﬁgcfhf‘a'aﬁ%e@?&é?m@d? Fﬁ?&wﬁﬁtm {P@?&% ?“éﬁ i FPRREL IR st or
of the thé figét ne@elduct i vity type having a control electrode 20 connected to

the control electrode of the seventh transistor, a first main el ectrode,
and a second nain el B@tafergamentigpedotirst and preond switchablefupreptosaurees detesminent h

transi o nfdkh and S RAkA @g@&x@t c%u‘ffehi’ ﬂBWP%rBF%L?er O\ﬂit@%&.% tﬁia %te dg

connect ed to a fourth node, irst main e e connecte the first
mai i el enthodirdent of theharrangementtin aceondanse with the dnventierc isreharagterised incthatothie

coupl e f.our rent input termnal, a diode- 25 connected tenth
transi g‘?%f“’%‘%?rﬁg&é‘éggﬁ‘g‘@g%‘ﬁﬁﬁ“%?‘i’ F%%nsﬁavi ng a first main el ectrode
connectzsevemhithmsittor of a fizstrcopdiRtivity tpedfavingar introl BlettictieSdonhevtedtdth thivdi Nng a

control el ectrode .and second. main el ectrode connected fo_the fourth node, a-
bi as cUtdEnd fizy paip °g’G 24" 8 seepadrpap Hegfecwf%uaﬁﬁeyﬁ&“ SREENLAAPYent to

the f O%Fﬁnﬁ'l?%eig?hl"th BhRYESH I the AR icgﬁdifctiﬂft)é %Ji@fhifaif'ith%ta doRReLakinddeY type

having a control el ectrode connected to a node, a first nmain

el e@9r panecigditothe consral elegtrode-pfothe sevathc transistar, adirsthmais elestrade,landent | nput
termn I ' r L rst .conductivity type having a

cont rolage‘é?@c{n\?ﬁg é&c@ghég@é%t@omé)héﬁgggél&gﬁnﬁtt rode of the eleventh :
t ransi sd minth garfsistortofraesecomd contin@ivity tppechavirges ommirolelestradeccinnected eoaipl ed to

the first supply Lerm pal, and a thirteenth transistor, of, t he second
conduct Py oG LAk TGt R0h PORe B i et EBI Bt Se SRRt h node,
a firstydiRistor, and a second main electrode coupled to the fourth current input terminal, a diode-
25 connected tenth transistor of the second conductivity type having a first main electrode
connected to the first main electrode of the eighth transistor and having a control electrode

=

and second main electrode connected to the fourth node, -
a bias current source coupled to the fourth node to supply a bias current to the fourth node,
an eleventh transistor of the first conductivity type having a control electrode conneéted toa
30 fifth node, a first main electrode, and a second main electrode. coupled to the second current
input terminal, a twelfth transistor of the first conductivity type having a control electrode
connected to the control electrode of the eleventh transistor, a first main electrode, and a
second main electrode coupled to the first supply terminal, and a thirteenth transistor of the
"second conductivity type having a control electrode connected to the fourth node, a first main



WD 95/ 35564 6 el ectrode connected to the first main electrode of the
transi sWQ 9535564 a second main el ectrode coupl ed to the PEIFISAU} ent i nput
termnal. The bias current source determ nes the magnitude of the wite
current through the wite head. The ®ias current is drained to the power
supply via the eighth 5 transistor or via the twelfth transistor,

depe rulhd&gde orineeted 20 the ﬁrst mhia edleciroderaf thertransigton| and thsecerd/ mairheleatradeni nt h-
and the t Hﬁ an5|st rma ransllnear | oop with the eighth

t r an<O4P ch"t" “thirteenth and the tenth transistor form

a transli near | Ooﬂ'hwﬁid% @h@nﬁ mkéetdetémitﬁd magnifude df cie writeodurtene ei ght h or
the twelfth transi stor now results i n"ﬁart?i mplified Hiurrent fqhgt}w ng fromthe

f i r stthroygh &he writediead ¢ The pigs current as,drat SUPRIY Y12 U6 e18h} i o) vi a
the YRS BHop oaloﬁz *9%&&9&&&&@9%@&%@& iﬁewmw :a@maanmrsegm iTheut.

termna to the fourth current input term nal d.c. level of the
i nf orseeanitiorthe nipthandathe tténsh trangistory mmﬂm«m lmwlth shspeightd tEnsisOr.s i t abl e

PlrJlLLtear“Pé'b‘{wflﬁgﬁ%y’ tﬁ%tehléévﬁn.ﬂcj#%ﬁhe Cur rent sour ces"&ﬁ e#gér!% ﬁ&?ﬁgcur et
SWi t ggaﬁﬂﬁ:aéﬁrsgofnComcnme of theightls of theltimelfthstransistos nosw reseltscin aﬂevcra]:c 2 r % ![ ;;gn
g?gneﬂmiﬁgﬁg [BITERE ff?‘éf‘g }m st Wegbwg%w%nﬁo&e%é %{lﬁdn{é%n} re‘g’('f' nt current

S y@pl t¥rn§xﬁ£l Vil tsel&ith QNE e Himh tRAsisorrbr froth Med\sadndGatrent npud tefmindletocur r ent
supply for the switchable current sources. -To this end, an_enbodi nent of

t he athc fovgthnement inptterminal. dihgrdae 1t level 9 the infarmation pignal;at ghe third anddhesecond
SW t t e t i stor of
o, RCbSes HERIRE 7 RLEHIL G le QIR REAITroided B! FERS ibverge: st o7 of
| nf orth@curent Shmm adrmisals. mmtsmhablebmm sawgcesathne farmdfleating iswitchablel node and
a second mai n el ctrode cou ot I I a fifteenth
t r an<GUEHeRY sqyfees °f“? pHifc h&%gﬁ‘la?? 6? Fﬁfﬁ%elﬁ&gfcﬂgcg%%ggﬁ§%w %ctrode for
][?geLVi ng thedl nf OI'HEEdedﬁfk ﬁ*@fﬁinl forﬁhagmt agnamaml dbeleﬁﬁﬂrt]erd'?nowemrme(sbllu'deto t he

i fth node and a second mai n e| ectrode ed to the.firsf su
t er i fellpwers5The, quipscetGiirTent SUpRLY @esﬁf&fq’f&r? fanhe %ﬁﬂﬁ%{ ?‘{7 g%)'é@ havi ng
a COF\L{ug kheeéu%%;,{ ag,?lycfa?w vatthbBle e Qohifces, T @ifd énddan @mbblineat ot h

transi's mal n e ectrode connected to the first rraln el ectrode of
the ehetrangementissurther charhcterigest inntatnthe firstiand thepsesond,shitehable Surmeat £ f t h
node, nt eent h. transi stor of the first conductivity type having a
cont rsgprgefg@ﬁrocgg\pggﬁnect ed to the control electrode of the twelfth

t Iaansa ﬁié@tl’eet%tﬁ trfﬁhs‘xabr aﬁthﬁ firbtaondutivitg mmgmmg amn(tjx‘obelbcmxle f90 receiving o
el ectrode of the, twe tran an con nai,n e [ upled to
t he tWeirforaation signal, é’eé@hﬂ‘% FF‘TQ%E(FP @36?%1%@ ird;node ﬁ"‘i ?é%‘s gt"('ﬁﬁ'?bgl ng
connegigbde Lohpled idthe Firstas 51?19&&:1&1}9@ & GiFeath HMhsistot 6f thediist @hdidivitywel f t h

transi stor being connected t0 the f1fth node. The fourteenth, and.the
fi f t etype havingiasoutroirelestrode foy reeeiving thel infosmatiore signalng fisstimalp ejesirodest or mat i on

Si gnal . ndB& GUhE HlihSnddl 2R 4 bebdASiaih 'efdftbde Supledy the A¥¥t Sppiy ferinital,t h
25 a sixteenth transistor of the first conductivity type having a control electrode connected to the
control electrode of the eighth transistor, a first main electrode connected to the first main
electrode of the eighth transistor, and a second main electrode coupled to the fifth node, a
seventeenth transistor of the first conductivity type having a control electrode connected to
the control electrode of the twelfth transistor, a first main electrode connected to the. first
30 main electrode of the twelfth transistor, and a second main electrode coupled to the third
node, the second main electrode of the eighth transistor being connected to the third node
and the second main electrode of the twelfth transistor being connected to the fifth node.
~ The fourteenth and the fifteenth transistor operate as signal followers and
buffer the information signal. The currents through these transistors now flow to the fourth -




WO 95/ 35564 7 node through the eighth and the twelfth transistor,

respecti vo¥Q953%5@ si xt eent h and the seventeenth transi st oPCEABS08435hat

al ways one half of the bias:gurrent fromthe bias current source flows

t hrough one signal followerand the otfer half through the other signal
follower. Parasitic capacitances at the first and the second wite term nal

caused Bedeghroug therqiphth and the Welfithansistare resppstivelye The sistaspthrand the ri ng and
CONSt UG ERBer trhi\Barc dlsfre NGR4T dne A dF'the BAL Bufdlnt! R Wi¥ BBl ST gnal
e or hig W

to be recorded. 'S 1S cause reqguencr es the e current is-
shunt edsduycet flewvpthreughtane sigaplafoilowerzml the other delf throughe theoathertsignal foblowenf

t hese parasitic capagllances i nent _of .the arrangenent in accordance
wi-th the invention ?lgar%s‘g%cr %@%gegga?%”ﬁﬁg?m{ g sgrqnd vy "ﬁ"?‘f’%lrcaﬁf@t er
conpbi sthe tansibterssdf theievrité amplifiercantlibysthe adfing aid tormstractivnt ofcth® eiriee Aeadt he
first current.input termnal .and the second current output termnal, a
second ’3}53@? P‘éﬁﬁwﬂf‘}&c%ﬂ‘aﬁ?wé ttﬁ'iie'lé'?@Bqu‘ %f‘r’érﬁ’ﬁ“ﬁ%%ﬂr NEh i nal and
the firfrequendieethe write Rufredtsis Shitiidd by thetHaraditicadapaditaftesC BORIEF BfirdaBée\@en t he
third current input termnal and the fourth current output termnal, and a

fourt h ¢ffgehef these pasasitie capgcitaacescamembadimentrof the agrangementnin accerdangerwith and
t he thi : : . ' : . N 0 the
fourth @gﬁgﬁéﬁflgt?;sne%r&aé fs%d:{n{%ﬁ%r“ég? g Pghfégp%lgpfra%oénepsnsﬁggﬁelr# égﬁ |é Rg '
oppd9i t = ficsh gapacitor eonnectedbetweemthe firktecukrents inpanrminel amictha deconti tcarrestr i nal .
Pr ef er abl t he capacitqors are used | airs,. i.e the first together, with
The. s SR shaindi- £ aecont] caprtiia imneed bR et thl sofind; plisepbiopi Sl Sidor
not to e dirstrdariefitcotputieiniialph thikd capatitstGONREtedbEwes! the ehitd@trén ehpupMmoON
node. 20 The four current mrrors may be of any suitable

type. FEFminalang the fourth ergrent output trFminal, ang i foyrh capagiter conpecied-briwermiat  of
t he -ar r AR WAkt iﬂp@%iﬁﬁr%at%eg@gt%hgﬁr fitl Bfnihgl, characterised in that

the third current mrror an urth ent mrror each conprise a
di 0odé- connect ed i npuFhe fizshto e dourtf capatitar steutraliseithe parasitic cagacitivaes by a

Che. 1 oulfestiit PRRE BiraBnoE BRI T e st A Be SERG Wi seshitalpretbply [
mai n el thetcapaditonscis® used inpairkei. & ahe figst 3oetey Wit thie Rédond afidl/of theoirg ut

transi stor_ of the fj r?té conductivity type having a contrqgl el ectrode
connect 08ether vith ﬂ.t‘o#?l" CRRACHRY, (1 QEdeE mo srtothe sy mmetrytofithe agangement 5

first nBdands tadARe csmmbh fshdeo the second supply terminal, and a second
mai n el ectrode connected to the third and the fourth current output

ter@nal, and in thafheur cerentimigiorcmey batof afty swjtablenttpe. HEorsewaxitat ur r ent
mrror A " i i
conduct ﬁ@:ﬁ f?t ypehﬁmlgiengﬁgfgﬁg‘g%%f %‘%%@%@%&F\ﬁi an%?ﬁd%g%ec ﬂr‘ ode
connect thd inventibreisf chasactepisetl inthatsthe cliit currene miirronpnd thecfoustin abrremt asipeet i vel vy,
and having a fi.rst in el ectrode coupled.tq the first supply. termnal, and
o out pEAEH CPIREICE gFbds eoRRREted AR FABHNAT Of A BrtPoRgusE Vit Tk iaking g on
‘el ectr oglgctfsaeiAa aSecdmd MR fREbidtorfe®Bd tPHR tRird and the fourth current input

25 terminal, respectively, and having a first main electrode coupled to the second supply

terminal, and an output transistor of the first conductivity type having a control electrode
connected to the control electrode of the relevant input transistor, a first main electrode _
coupled to the second supply terminal, and a second main electrode connected to the third
and the fourth current output terminal, and in that | |
30 the first current mirror and the second current mirror each comprise a diode-connected input
transistor of a second conductivity type héving a coxitrol electrode and a second main
electrode connected to the first and the second current input terminal, respectively, and
having a first main electrode coupled to the first supply terminal, aﬁd an output transistor of
the second conductivity type having a control electrode connected to the control electrode of
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PCT/ | B9548@4ssz68 the relevant input transistor, a first pegmosposet rode
coupled to the first supply termnal, and a second nain el ectrode connected
to the first and the second current gutput termnal. Current mrrors thus

I npl ement ed produce a mninmal voltage |loss and allow an output swing up to
near| Fm.- ' s?&? & firMOh&AR LRkctrodd'8dtiplaV8 thé fikst 3hpply fermrirfal NidSa POl € i n
t he C%Ftrrgﬁ‘{ﬁ'{lr ng. er u_nc_t___}ron, ~so that no P&Sgdi_t I onal réﬂ‘n{;l ng_ of the _
wavef sseond maiprelentrodel comieatgd 1) theefirsy andcthe seqond eurrentawput tetmifaler ence. Thi s
enbodi ment nmay be .erl £ | | Gl YSitasdBd jectrodes
of the input trans¢s 3??1%§§§$%ﬁlélﬁ%t%dsﬁrgkigﬁa g{im_ﬁ?le ?%Fg?ésgrﬁ the second
cur r eallowran buputeswing op e oeazly the sgpply voltage. Mopesiver, ttheyrhavel basically @si st or s,

- angd the first. in electrades. of 1 ' . i St O t -
tr gn <jiogle Pgédf‘ qﬁ%‘é“rfﬁﬁ'? &a"sg?fdﬁf'%g’"f g?] H}g né %ﬁéﬁéﬁ{'{l %ﬂ%@r &;Lrﬁee @}ég%tﬁiélé It? %d to the

secongtoguten) Rirdgiigningy leall itainterssysibol iterférenceesi st'ors provi de a better

mat chi ng between the curregnt. mrror transistqrs,. and jinproye the tenperature

stability. These aﬂBS'S‘F‘h‘é‘ﬁm&@d@H ge 6‘?@9‘@"*&3%’?9’6% t%?-}%}e %’@t B8%r i bed and

el uci galffdes of efktiﬁpdft %faﬁfiaaﬁ%a%u&adaetmmwxwﬂrs@ aAdtHeGBcoridcupbthe h Fi gur e

1 shows a circuit diagramof an-arrangement for recording an infornmation

si gnaiircor axe wonpected do thecfinstisupplyr temminalnvia gesisteranand the tfisstmainjelectradesf

Fi,qure 2 is.a_circui ' . - AR Ler [ o for

r o h’&“iﬂﬂ?‘%ﬁ’r?&?i°g‘k°%gf’§ﬁr%ﬁ%‘8???é%§§e | gﬂ i g{%’_é‘? F ug{géﬁ?%?éﬁaaccor dance

Wi t h ¢onaectéld fonte sédond supply termindl siacresistorst The tresistonsiprevidele beftercuatchinpr use

in an arrangenent in accordance wi.th the invention,. Fi.lggre 4 shows a secon

comoPft & (CHRTEAL MireHr tROYStPRS ang improy s e smPerauE S Hnce with the

I nvention, 25 ' Figure 5 shows. a circuit diagramof an

enbodi nent of an arrangenent for recording an information signal, on a

magnetic record caFteseand pthecaspecisaf thevipyention avill o dlescribad andielugidated a t hir d
. r Ut Fiaura. s 3 fauith ~mode cirouit f i
S ar vl aeEefitd fo thk actonfithin? gy, o WAl 0, CONTE R mode etreult Tor use i

Figure 7 shows a fFigste I showsrascitcattidiagrarh of an tactangement fermecordingalls f or ‘use
in an. arrangenent. i n accor.dance,with the | 1t - .8 shows a second
i npl f“&[‘g'bﬂg{ﬁl NG FARRFYC FEfPFd ferEh it 3%?%%& h@g_t@n&gﬁ&é’?‘f angement in
accordance with theighR\2eistd ¢ifcuitalidgrim @fan ethbolivent of an arrangemsnefpram of an

enbodi nent. of an arrangenent for ) .. _ e :
recording an information signal on a magnetic record carrier in accordance with the

20 invention,
Fi'g'ure 3 shows a first common-mode circuit for use in an arrangement in
_accordance with the invention, = R '
Figure 4 ‘shows a second common-mode circuit for use in an arrangement
in accordance with the invention, ' B o
25 - Figure § shows a circuit diagram of an embodiment of an arrangement for
recording' an information signal on a magnetic record carrier in accordance with the
invention, including a third common-mode circuit, '
' Figure 6 shows a fourth common-mode circuit for use in an arrangement
in accordance with the invention,
30 ' 'Figure 7 shows a first implementation of switched current sources for use
in an arrangement in accordance with the invention, : h
Figure 8 shows a sécohd implementation of switched current sources for . -
use in an arrangement in accordance with the invention, and

Figure 9 shows 4 circuit diagram of an embodiment of an arrangement for -
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PCT/ | B95/ 08238354 ecording an information signal on a magR&tfB¥WEH ¢
carrier in accordance with the inventign, which arrangenent includes
neutral i sing capaci tors | 0. these Fi gurges i ke el enents bear the sane
reference synbol s re 1 shows the ba structure
of an arPeos &éﬁtmfPHPaWééﬂ"&l %aé’i’i‘gi"?ﬂco?eﬁg'i% ‘B‘ﬁﬂ%frlgﬁﬁ@ ﬁvﬁébﬁi‘gtlc record
carrier jhven@6s,onKkien iehiant iElubiéyvmittraliding ddpacibdri.angenent conprises a wite
head 2 for recording information on the record carrier (not shovvn) and a

wite anplifier 4 fodn these Figyrastikeglementsaegn the samerrefeminee symbolsne

I nformation signal. The wite anplifier has a first wite termnal 6 and a
second wite termnal 8, which 10 are coupled to the wite head 2 to
supply a wite curremigurg\lfshows tmmbysuuetumofaanmmeu for cesontlingipip| v

term nal, erv Q upp r

anplifi é?t%"F% ggﬁggé rﬁ&i@é& Petraﬂ %82‘3% Jgé%é%&ﬁg?‘m&%aﬁ%goﬂhgeonnect ed

t o si gnakrangerhént cdmprisesial wiitediead 2ormpsconiing mférintation on rthreerebomnccamer (ét havi ng
oot RN PoGS ol Rkt b R4 St b B AR e
coupl e m na
15 20 copaecimdvii antplifibt hasla Ak Write Ee@hman elan&Q seBorISWARtefInAICS) whILK I OF
22 having a second current input termnal 24, a second current out put

t er mGalare oupleshtocthie wite head<toosaplira Wweite urFAnhoA figst sypply dersnind 1@

current %ﬁq

current ﬁ“@ﬁ@&%ﬁ&% |fpga}:®r%?éadrﬂ&|tan Bjt%?‘ égi?ﬂgé a ?ﬁ?hgécurrent
out put tthe presexit case the seuond| stpply termirial 42 wwonnecteda tonsignel egrth. a'ﬁd: amplifierd -
common current termnal 36 20 nnectged to the cond L nal 12;
O our ¢ 1FOETRFINS. A F FAgsoe Farie o6 GV it e sl ronal 10k Hrsh EhPl”
fourth Gutgueférminal RBcolifiedto e fitst \ﬁﬁ!él&éﬁﬁinﬂ% tdne aSTRSOSSMbN berrént temirdl 8
and a_fourth conmon current term nal 44 connected to the second suppl y

t er mihal201genngeted tosthe £ifstsupply tarminal (10 second currens MisTor g having# wetiben the
first cuyhpep m@ﬂ!ptg{mﬁlﬁrﬂ R8ecokd @Rfint E&B{rtodéﬁﬂlﬂal% éd%?ied'tﬂ% secBhdThvied  40.

The first swt e currfent source s les a 25 rst current for a
first veemminalf8,tand aj setondneomimen elirgans teriinal 28 gannected o thecfirst supply tgrmipakecond

o oSk A Sl AR B 30 3A0ing iy cufkBf R UHIRLICD, Sl HR ubrElt ol
the' agiéﬁ’ﬁ“‘?t‘ﬁ“ﬁ“?rﬁq“‘?‘é?hmna 7 e e o 2”””“"“"‘“““3?%‘ nal
L0° 35S Onassied ©uihe s30an SRR eBminaD 12 & un cHESR PistorAR Paying & fhus

i nfor mat gy 913:n§in§ﬂ?4en{|ﬁ&flo amuﬁu ramre\/@e r;ﬁgu'i R&rfich QY rcbe@éd td ukrseafnurvsﬁtecur rent

IS zero an ot her way around he first swtchable current source.
46 is tuemigalo amdrar@nnhwpmmomquwenmmmw mwtg%prhy seceand; supply termigalt he

he 1 r b o P SpAthfiple bl NS 06 Wooohhicitn (bt o bl el

16 and the fourth current input terminal 40. The first switchable current source supphos a

m-r

25 first current for a first value of the information signal U; and is currentless for a second
value of the information signal U;. The information signal U; may be, for example, the
bihary data signal for a disk drive or another magnetic storage medium. A second switchable
current source 48 is connected bétween the second current input terminal 24 and the third
current input terminal 32. The second switchable current source 48 receives an inverse

30  information signal NU, and supplies a second current if the first current is zero and the other
way around _ _

- When the first switchable current source 46 is turned on current will flow
from the first supply terminal 10 to the second supply terminal 12 through the first current
input terminal 16 of the first current mirror 14 and through the fourth current input terminal



WO 95/ 35564 10 40 of the fourth current mirror 38. Acurrent whichis M
times asVPaP3E64 | ows in the sane direction fromthe fir@CTABASOMIE out put

. termnal 18 of the first current mrror 14 to the fourth current out put

terminal 42 of the fourth current mitor 38 via the first wite termnal 6,
the wite head 2 and the second wite term nal 8 Here, Mis the current
m r r oA0 ofi theofourfth cherer8 migmor 38t Andurrent which is M tinge. aatmrgqasownretlvesemnd

switc t ent

04 L bl o i B PR SihpltehthaCS G e B9 dubhe bt B R ST |
cur r eoiirrérit @uapuf renmrrahez bf thetfourth terréne miirroa 38 Gid thetfiret writeoterininali 6,ethé er ni nal

8 through, t wjite head 2. When t chab current source 46 is

ur med ity heada aid e sBRf svrre Yortupal B Hord, Vo, e Rt oot BEPior iE 1oq oo t he
SeGoNgureent miiftorsNi4, 22) 30 And 8. THEsechnd Switdhable turréht’ soufce4B BtErmaé bifyso and t he
other two current mrrors 14 and 38 are mactrng Now a write current flows

in t hthaphssesand qsrrrpewrrmr 32 9y the dhizd-cugreat WP 30 @reingperative. NQWa £ r st
Wit eytsed Birhat fi Og eﬂa firSewite tefninge6! tclthe! sEcdﬂH'WnQ%ﬁhHél%‘ﬁﬁe Stmé he

first current |rst swi tchabl e current source 46 and t econd
cur r ewriteohead(Pe. second swi t.chabl e~current source 15 48 shoul d be equal in

Che current. mi v or gy Me i SHGERE Sybdo \ahte U S Sienal Brr dlg fF sSeBRE | 07
s hows swaitchable @dtreitsoutce 48k Glirnédon the setomludurent miiror 22 add tientiird legrrécond

current myrror 22 conprise bipolar PNP tran s and the_third current
mi rr ofUTEeF 3(hare;active angh the other twp current mirross 1 %Gﬂé}%%’ E‘F‘?R)‘I%N‘NPNWH

L ranskiid Slowsai e Sppolite difectifn BomPfhe sBh@ it Yrnlifal'§ 10 (hé Fikdtivrite q

arrangenents di scl osed_and di scl osed pol ar transistors nay be

r epl ateEmingh6 thrpugh thsamweagﬂuhrwmb&roms tthaémﬂ fixsbpwrrent jof theofirst ol

el ect r I I I

cor r cEnsaaple sBmphy Rl e el B becDP il of B BERRE plAMLE BRI (o
bilfol 48 shoukhbe equat irnomler to drmmngqu&l wriith @urrents ¢re bethdlitebtiondrinitie case shatct i vel y,
for a, uni pol ar. transi st u‘E‘éEThe first curpent jrirror 14 conprises a

di ode-h&?Hqg@t'BWlﬁF’“‘?sn %“e'ltr'w ra'"[ , having its emtter

connected to the fFighie Z sHoWsranCehiioditherit @4 Whivhl the GirsticRrremt Mmirtdroldadnden tt er
resistor [err] and 1ts collector to the first current input termnal 16,

and atheNeeaRgiGHEFENk MIFFRS| 2% GAMRTISE rb}polaaral’m iransistons and the,fird QUETent BIf%e base of
the | 5p4hd HeaBSP f:ﬁl"tex{t ifror B8 %p Frgol'a.f NP rhidsistdrs Cfmwgg;brcur,g Fd;ge t er mi nal

20 via an optional emtter resrs and 1ts collector’to e first
c@Pr emterbchapm the giraui mmemsllsspnsed)m tochs dm@ased@pﬁuowmistqgs mau behe 30

cur + otephesd whPy bf BERY B peld MOS YR el firbIecHoRl, the rtst Hogdh "
t r anseleé¢trods and dhe seeordhinaih elemfoﬂafcoﬂ‘espbmd t(theehasb tthecerhitter aihd ther dolledtoryi r r or
38 li kew se coppri.se NPN transistors, the, el ectrode& of .the res ctrve

t r ansTesResH¥elpelon ¢ Ripplarteanststar and e theogate Ihe SRHTeR,ANdeth drain sTespec¥lc ur r ent

M I'T Ofg}-a unipolar transistor. The first current mirror 14 comprises a diode-connected PNP input

25 transistor T;,,, having its emitter connected to the first common current terminal 20 via an

ipl»
optional emitter resistor R;p; and its collector to the first current input terminal 16, and a
PNP output transistor Topl, havmg its base connected to the base-of the mput transxstor Tip1
its emitter to the first commion current terminal 20 vig an optional emitter resistor R, and
its collector to the first current’ output terminal 18. The opuonal-emltter resistors improve the

30 matching of the transistors and increase the thermal stability-of the current mirror. The
second current mirror 22 likewise éompl_'ises PNP transistors and the third current mirror 30
and the formh current mirror 38 likewise comprise NPN transistors, the electrodes of the
respective transistors being cohhe’cied-to the corresponding terminals of the current mirrors.

The common-mode: voltage of the write head 2 is completely



The conmmon: ol tage of the wite head 2 is conpl etely WD 95/ 35564
PCT/ | B95/ %gg%?ﬁsg"determ nate and may fluctuate with the dXEATBEPESH of the
‘information signal to be recorded. This is undesirable. The common-node
vol tage should preferably I'i'e hal fway between the-available output swing

and shoul d be, i ndependent -of: th naI cont e si naI to be

r ecor deld® §f’ﬂ§'§t°taﬁa RIS ‘&%ﬂ‘tg tﬁ"s ?BS&‘P%P{FWE‘P%/S pal\te b

hi gh- i mpedried eThis 1s)uﬁdwifr5b10fTh‘eLHohﬂﬁ6n-ﬂibﬂé Obitag tshéxﬁd pesTerablySlid Ralfviay t he
conmon- node vol tage with a common- node circuit. ure 3’shows a sinple

common- Rgweer: the ayauablerouspyt; ssang andashouidehe: independent |°§ ther ignal coptempfdbmnect ed
bet ween t I t tor
34 ComnaEnd 1o bE Steoed; Sircp Ul B fraftXis Arcahde exBfich berdec iRhinpdiaha! ©)

third 19utputé9f sumentIBineshitds pessibieetoviix: thetdomnion-mbds wplfigy withr aicominond and
the firghg a1§2 and a fourth resistor 58 connected between the second
supply termn 12 and the first node 52 is arranged in parallel with the

wite head. The resiEigores3 Sfbwanalsimples¢onmmén+mote oitcuis Alaefidsngrangermeéit @fa f or

the wite, hea e nce e first node 52 is dicta t he
resi st of E‘t%‘sgq{ds%“ %?‘P& éﬁﬁ?ﬁ%‘?l‘%‘?ﬂ‘ﬂﬁ Gad 2 ﬁ’t‘rﬁ‘ﬁd?éﬁea Bge a
M ni nal resitRe $anoAndcieddttwéenthe Hidst MBUL 2 and tHeSseb G Wht Efininal 8!6a firdt e
resistors, 56 and 58 cannot be chosen arbitrarily small on account of the

i ncrifasTesistor $6rconnectad; batween: the &isst supply, tesminal 0 gnd sherfizsh pode 32, andraofourtbde
circuit r s a first
resi st or&%%ggggn@ﬁgg&?ég {;%Zﬁ@%ﬁ;%?% T}‘?en?: rfaf;f%%n&‘ﬂ?% F%PR&% 52S§| rst node
62, andmmdmpmudumbmeemwmmcrmmwmmmﬂ filiso fancrionlas d2mping t he
second term and n_addj ti.on, 0 a first NP
transi sgeglrstoé%hﬂit} H’é"? de ?1"8 {xeehrstt gode, éffﬁn&glateﬁ e‘hﬁie%ﬁ’fl{s Vi ng
its coI AL rFor augdrredt fitatioAof fthe éﬁmrﬁwﬁohebﬁrtiﬁe[hagmgi&a![ ﬁnpégmiew]gmt : t]ged t
its base connecte o} e base o e firs

sec PN t ransi st.or- 68 havin

NPN ngg‘(%r q\ggemgaqqq, Yalperof e resistors) 56 apf A8 cannas be hesentaspitrariyssmallippl v
term na{, 4&tofioft thE ircpdals transistor 68, a first PNP

transi stttl)r 72 havtl ﬁglg |tsﬁgtn‘%m:re th{‘ZJE':‘]'l‘Ehconnecte to the first node 62 and
havi ng its col | ect orFigowept shbwsa cd_rmneenmdel ca'cnppiw}umenmgmk thi® problem. The

di ode-c C P transi n ts base. connected-to the

base of 8?‘%@ %g&s%%gi Egﬁs&irgstxsgﬁr ﬁéffés Sg'f he firss Pt te E'BWﬂ‘ltegla%‘&ato t he

em tt er first nodec6 camd mckeElNEl 1eistos I68 icofinebfed betwked thofifst Rode62 Shd the Secsidnnect ed
the collector of the second PNP

bet ween the sec p. termnal 12 an
tr a\#gl sVoe “égg and, R addition, 1 comprisgge fifsp MEN transistor Q6shavipg ityemitter B, Seen
at the édrfnééted‘ﬂﬂ&e@'ﬁ'st ddae earmsd.aﬂﬁg x!s%oil&)flfr wab/g;a 16 tRVARE Su "CQF"BFM 10,

SS B es a

fixation of the common-node volta The a operat | ena
smal | q# Fi@sle@ﬁnneémﬁirsmqndtlﬁl’uéraosstar 68 daving atndbase Mngﬁedrmmmbmec@frme figstt o be

suppl | eRpRYrddifiedr d65 b third'rdsts@S70°dRheciS l?ertw&gl the Iﬁrrgttsupp b v LA R g The

effective
collector of the second NPN transistor 68, a first PNP transistor 72 having its emitter

25 connected to the first node 62 and'having its collector coupled to the second supply terminal |
12, a diode-connected second PNP transistor 74 having its base connected to the basé of the
first PNP transistor 72 and having its emitter connected to the emitter of the second PNP
transistor 68, and a fourth resistor 76 connected between the second supply terminal 12 and
the collector of the second PNP transistor 74.

30 : The circuit operates in class A/B. Seen at the first node 62, the impedance
is low, which provides a correct fixation of the common-mode voltage. The class A/B
operation enables a small quiescent current to be obtained in and a large maximum current to
be supplied by the first NPN transistor 66 or the first PNP transistor 72. The effective
common-mode resistance- is equal to Rd/4, the resistance value of both the resistor 60 and the



common- node resistance is equal to Rd/ 4, the resi stance val ue of both the
resi st orwio@sasxds t he WO 95/ 35564 PCT/IB95/00435 -
PCT/ 1 B95/ 00435 12 resistor 64 being equal to Rd/2. The overal |l danping

resi stance across the wite head 2 id2consequently Rd. In order to step up
the switching speed of the current mrrors in the arrangenents shown in

Fi gur egsidton 84! bding teqiial tol ®li2. ¥ilecoverallndavmping resistasceeadrossithe wmite headthis 5
current mrrors,,This quiescent current setting and the common-node circuit
can bé°éﬁqﬂ?ﬂ${é’dk%dvant ageously. Figure 5 shows an enbodinent in which this

s inplenmented. ThqpWrddro a@plupfmegwﬁcm@sﬁe@emd cugfenf Mirrore Wi Nt mirrors
14, 22, 30 and 38, the wite head 2, the first switchable curre t source 46

and t lasrangements shawncimdiiewes dand Bt it issdgsirable go havesh quipscent qurrgatin e e .
CONFO N PRACMESrS Uirhis Q@f@é&nﬁ Eifiréht Sbiting aﬁ@&iesdoﬁfmo?ﬁmﬁﬂ@&?&ﬁteﬁnhﬁt vieen the 10

first wite term nal first node 80, a second resistor 82 between a
secondombitedgdvaniageonsly sEiguiedd showsean: embadifaent én whigh; thisiis implemented, Thes

the NPN.Ly t t t4he 2fi n haV| ng
s coPnibApitRy il Dubfil' Bl SRAATEAY P, 226 30 ahd 58l MG 122! |
di ode-th® finst aivitchabtecourrent source 46 and the seéoxuirsw:fdmlt ‘gyureerit sounag 481as showre
connected to the base of the. fiypst tr.ansi Qr. 8?%7% thir ﬁ%l st or 90
connedf digWetlndds comamon;m eclgzultscemwstae a‘f’?&“ﬁi‘éi WPRLS: of the
Se¢@Ndidsf ARk BHfinabd andBHirst riodé 80, 4 kébdhd vésivtorI®2 Bétwbdira Micdnd yiode aEAdIg i tS
base connected to the base of the first transistor 86 and its emtter to

the sdbeserondaitserminal B ifisg transistop 8P of tthey NPHUYP@ Havige {themMEond current
t 4 th

{1 o SERPEYo 15 st WBAE STURT RAP 16 Lo olBEd & uR T cutne plOLt LD €
node Qerminal 1&g dlgda—d:mne:mbd sxonlt trmcslqmreﬁii ofothe INPN rypechavingritsrhas@ 0. i nput
t er m nal n Lifth t f
its bdBM %%@ég%g 3ﬁ%ﬁ5ei\g\3n%§to§ E% 4@3? t%&gr %ﬁ@l Sao1d Jagé?ga ﬁ#%\?ﬁ%gv: '? g
em§t tesfup 8| t&%ﬁhﬂdloéﬂlgttge c@llﬂ'ctdr@rt]‘ i se‘chﬁi &mstmi' 88, and laahnlml nﬁﬂslstccair 92h)uf th
resistor connect ed between t co) t er ni na nd the

ol | ocheNE SpRdaring il HepsFEREttE] e aOLIE ARG BEAD0 HGTIGE Phe P
type hg¥isnd tnﬁd%ﬁ@ Snd RAVifE {18 EolicRtor f&euﬁla&ﬁa e sbdtmd|@ttehtinpitaBmhinilozs. 94 and

its emtter to second node 84 and having its_collector coupled to
t he f oThet wmon-mwde icirpuit fur&pncmnmea fourth ﬂM%&tOI’n%@f the PR type bavWBg #8d node

84 are j. ercon [ he. -

t ransi ?‘36 éalﬁ‘fjkb% r{}& Esﬁﬁlﬁ 8%"lﬁgtl Le&& cgar‘vr&eeﬁlt?{rlalﬁgﬁfﬁtt erm nal
1620f mEa tbiniifdl 32, rardiode-cunneaéd fifth amnkistot @6 bﬁﬁxetRNP wpcmavmgntsuhapmt t er mi nal
32 of t ,escen rmef or the

thjrd T t
secono“l?g?"r‘%dln{" thgw : enftZﬂZm s rmxsp%%?ﬁgdlavggg{s en%%%ol S- obt ai ned
N a SiydePbf MR Yedohd TRAMSIPBS] 4 fourhorsistor 98 %o&ibc&ﬂ befn thdsecedd apply e

51 st truinal i ans S colieson ofghe fihiimnEsor B0cHd DHEENSEEE M0 EHEEWP 52 and
Mis t he avurléa % bggeréo%e&&t foq:he base of the fourth transistor 94 and its emitter to the
25 second node 84 and having its collector coupled to the fourth current input terminal 40. The
first node 80 and the second node 84 are interconnected. The quiescent current which flows
through the transistors 86 and 94 now also flows into the first current input terminal 16 of
the first current mirror 14 and into the third curreht-inpnt terminal 32 of the third current
mirror 30. The quiescent current setting for the second current mirror 22 and the fourth
30 current mirror 38 is obtained in a similar way by means of the transistors 92 and 100. The
effective common-mode resistance is equal to Rd/(4(M+"l')), where Rd/2 is the resistance
value of the first resistor 78 and of the second resistor 82 and M is the current mirror ratio
of the current mirrors 14, 22, 30 and 38. A voltage variation at the write terminal 6
produces in the first resistor 78 a current which appears M times as large at the same write




of the current mrrors 14, 22, 30 and 38. A voltage variation at the wite
term nal 6wpmsdssses in the first resistor 78 a current whirdT/IBpy®a’s M
tinmes as large at the sane wite WD 95/ 35564 -

PCT/ | B95/ 00435 13 terminal 6. The appal®nt resistance value Rd/2 of the
first resistor 78 is thus reduced by a factor (M- 1). The sanme occurs for
t he sectemtinab6éi The apmrent resistance yalye Rd42 ofitherfinst xesistor JB lis thus redikced by a

transi stor 9 £ : ' '

ot eaarator TR THE SR BeRRs K e Sechl Hllede 87, 906 B8 Houds b ABeptibor
t he tr apfitettensiddn 9dayaybise compled ad theofolirth tcnerenthinput temminalrd0 instead of wrthenal 32
instead of, to the fourth rent -j nput.termnal 40.. Thi s, nak no '

i 11 or eHuE firent ot tirmiabaf ad that B Couediprof B mansivos 1D FRY P& P0pled 19,
trang st hir@4uasst AP\ termihdl S25a®ad off todRsS fouemlh, curreat pat ©iminal40.r'Fhisi st or s
94 and 100, the, Fol I egctn_ors of the transistors 86 %nd 92 may, be connec‘gaed
crosswi F@kepnq differanics &or the ApigicentqumTent fetdRg rrause4he FRITERtdn ahe HRRRSIOR,

al t ernaghy ?0@&' tﬁ% séifle, 1 ﬂe%ﬂ?iﬁsﬁgg@@%ﬁ%ﬁsﬁ& 9£6i® 200, ke coileRtort bfthenode 80

and the secon 4 is sever Instead of this, afifth resistor 102 is
now contransissorsifiétandei? mabevconnected crasswise @ thecrurmat isputoarminaldts &nd 2hd a

sixth resistor 104 betwee j. [ ' . This
sol ution can be nor e%@gﬁﬁg&y&o@cgﬁt&{l@g&ﬁgﬁ?fﬁﬂ s‘%@?hs“%éo gﬂ%ﬁgg‘bg@emegl | as
t he 10 amfe SisOnedeBD amicthd G€ond wode84) isseserad s hpsadibf thig gefifth adsistor ¥02sisst or i n
series wwth their, emtters. This mtigates the effect, of, a.l 0SSi

i st cROBERBHE: eivesndn vaivo eamis! 81430 s ond eedicia, i £ s RuRR8E IPE o4
and 100 pef@ah the fifst hédel 8D £ theWaHe tetminal 8 THRI soRftibRca® be intte héchinge St or 94
may be coupled to the fourth current input.termnal 40 instead of to the

third clesause theripnsistory $8 and 9285 well as et transistors P# asd dP0 spwigaeh seeahsi st or
100 ey H&rfi0 WBbetraliOn tRdr th sehiés P Heir diitbrs! TH difigarde tleHeolr #1 10 the

fourth cUrrent Tnput termna Igure /- shows a
ci r clfi t pdssitsle mismdtcabetivegn thedransistorsn86and 92:and betwesnihe ctankistorsc4 anchi0Gour ce

46 and the.second,sw t chahl g current .source. 48 f the arr enent.s._shown in
Fi gur es ABaiM 14i§ 0 be np tﬁl‘ﬁéﬁ%sﬁq or of B‘ec‘msém ggotﬂ?ycg% c%qu%{ﬁ%qurﬁl one

circuit cgaeminhitterniiia 40ahitead 6t0o he tHerdt surreftinptiNethidab 32 hid thhOthehaving its
base connected to a third node 108 ‘and having its coll ect or,cosﬁl,ed to the

first cgphestar ofithe trapsistor; K0mmaybe ¢onpled tonbe tirdycirent ipul tegmingl 32 dnstead pase

connect e +4 etﬁﬁnf?ﬂﬁﬁerﬂfin Ui ferhfi@igost or 106 and having its collector
coupled to the first supply termnal 10, a PNP transistor 112 having its

base2@onnect ed to a fRigure A showiea tirquit didagrans ofan implementationeofcthe firstr of t he

transi st ok and having,k | lLect.or . f current input
termni nalswlltﬁl%a ge & ‘uc'l‘é§°¥8%ﬁé§%§%ﬁﬁ§%r%ﬁ§8@%§%@ sﬁ'g*\g/? r‘ltglb:’fitﬁsjb enmitter P
connect egrahgenidhls shiowntigFigires N2 andi5SThé owo dvdictiable canentsourcey are snitedsr and

its collector connected to the fourth node 114, a bi urrent source 118
coupl ed 9ng CirREt FeMPHSing, thedolawing slements: (An NENfransistor Zﬁ? ?‘P\é‘F‘g fts8%& he fourth

node 114ondddfed to a third node 108 and having its collector coupled to the first current input
25 terminal 16, an NPN transistor 110 having its base connected to the base of the transistor
106 and having its collector coupled to .the first supply terminal 10, a PNP transistor 112
having its base connected to a fourth hode 114 and its emitter to the emitter of the transistor

106 and having its collector coupled to the fourth current-input terminal 40, a diode-
connected PNP transistor 116 having its emitter connected to the emitter of the transistor 110

30 and having its base and its collector connected to the fourth node 114, a bias current source
118 coupled to the fourth node 114 to supply a bias current I, to the fourth node 114. The
circuit further compﬁses an NPN transistor 120 having its base connected to a fifth node 122
and having its collector coupled to the second current input terminal 24, an NPN transistor
124 having its base connected to the base of the transistor 120 and having its collector



circuit further conprises an NPN transistor 120 having its base connected
to a fifwioesesses 122 and having its collector coupled toPCKgBIS®IASd current
i nput termnal 24, an NPN transistor 124 having its base connected to the
base of the transistor 120 and havind4its coll ector WD 95/ 35564 14

coupled to the first supply terminal 10, and a PNP transistor 126 having
its bawupledtmthetfiret supplyterntinalriOn anda &NPL transistori 126 hawingtitsrbase connsctedia t er of

the tr ) d current
 nput FERFoad 304 A8 eh BELEA o e b B caiBbr fod thd it D T O

wi t h tdotledtor cuupledas iterthird gorrent[inputjtermiinalt3de i nverse information signal

[err] via buffers 8 a e volt at _t.ne no 108 is high and
the vol tage at theﬁﬁd‘@‘?&‘z@% Vigé/af% HY%]HSR o?ppfi‘&(’?é”&‘ Mhuctive and t he
t r agisijffopmatioidsigrial T andtHe invéise Mifermation sighdl NBJ vik baffefsi28kinds130uWHRAt :
source 118 fl ows \/\/r\ollis%throu gh, the transi tor 1%202wa the transistor 116.

The bab%v@ﬁznabfhemﬁeﬂ isshigh apd, ghe; yoltags a F§°‘i‘b ipfaw the fransisior; 510 ¢ 5y o
transly ntgb frad) ©i24 #a%ubaﬁerﬁérbfa& Bhirrér? I, ¥PIHeaiRScudtfent Sotirce

tranS|stors 106 a eing equal to the sumof the base-em tter voltages
of t hd 18flowsi whallyghrough Mmstorsyomﬂws transistoe 146 Thebaseramitter junctionsor t he

Lt 7P s 966, L 1 SR ahE 17 gL ioBR ol b B B bt i, O

t r gsivoltages of G eadisiol? 106 andIUED béing equal RORE s(xM of the basefemittpr vollagessofSORT i s

15° 186 sesionn 140 and 16y mests Qe s KORun Rt fOr e Sesuanstige o O
tr ansipafyled tﬂé&lﬁ&@r Hﬁent%ﬁd The Bablemitir volthde ofch GasisBoHit is then hoﬁcsibw\tobet Wee‘

the termnals 16 and 40, whose magnitude is proportional to the current

[ er r] derive thet thecurmenhhthreughithe transissers 196 aad érl%lmqvabsp } FeSQREM *iMs™ of t he
t t I
ransiys \9%&% r%r%ér %Jtﬂe root rﬂ:'&gn nﬂllﬁthg kﬁtﬁem@%} tt'ﬂﬁ ﬁiléli';kg ead dfthd trii¥ishszt een

t he set‘;’on I hput Yerm 24 an current 1 nput
t et§n rigb ada 110 ahdh &N ﬂnlrtmgbeta/eeﬁ the emitler &r&® of shéntrgsistord 112 and dd64 Aeanode 108

s | ow i s_end, the.b 35 LSYILLE 1 e

i us FEBEOtaPssp ST TAEICARE pFcEE Ble BENRES 15 Hq 4D, RASHSRAR ol T

(digi tp%pdrﬁo:ﬁnai g cﬁﬁﬂme! | the prdportiealityefattop béipg diterrhined by tthegeontetrdest | nput
termnals 16, 24, and 40 are all coupled to collectors the d.c. |level of

t he H?féh?rﬁﬂstﬁpf&lgﬁal]@ lé2and A% [err] i's now isolated fromthe d.c.
VLS T 1he 20 L LAR, o difiéhe T bR Befueh the ol Eitfene gl R e

wite anplifier. ed current sources 46 and 48 are floating

r e2Qit i24candahe tlnrdstmnphympot teryingl 32 ifithe voliage at thepmede ltZ%rmhlshlanQMnti t he
T
o or So R S0, P ebend 15 BHS b Ba2 108 I PelBts A MERBRbIe or

~ possi t;ircgrhmmabler@nbhemmc ¢ort examplecargIDA O ¢digital-to+analog somvesterl $@thaurredt24 f or
this putpp (t))s eSmce eucr:uGrre%t ?n%%\{\sterrrr]xg)nvz\l/lst Pé 524C§fa1113f 46 g2 | gguple-lc-lhtce) c% gtgrrs the

d.c. level of the information signals U; and NU; is now isolated from the d.c. le_vels of the .

25 current input tefminals of the current mirrors of the write amplifier. Thus, the switched
current sources 46 and 48 are floating relative to the supply voltages at the first supply
terminal 10 and the second supply terminal 12.

The buffers 128 and 130 may comprise emltter-followers with emitter
current sources. However, saving current is possible by using the currents through the
30 transistors 110 and 124 for this purpose. Figure 8 shows how this can be realised. The buffer
128 is now an NPN emitter-follower 132 whose base receives an amplified information =~
signal, whose emitter is connected to the third node 108 and whose collector is coupled to
the first supply terminal 10. The collector of the transistor 110 is connected to the emitter of
the emitter-follower 132. The buffer 130 likewise comprises an NPN emitter-follower 134



128 is now an NPN emtter-foll ower 132 whose base receives an anplified

i nfornati YO ¥Y3§HEl , whose enitter is connected to the thi POTMRASH04BE8 and
whose col l ector is coupled to the first supply terimnal 10. The collector

of the transistor 110 is conrniected to ¥he enitter of the enitter-follower
132. The, buffer 130 Iikewi-;-s:jiste c,on;)rises an NPN emtter-follower 134 WO
95/ 3556Whose base receives an amplified inverse information signal, whose emitter is conpgotedstes ) 00435
15 whos i ol | f | ' Si.0nal ose

i 1t o e HCIGIE 15D YRS WM Blepif ¥ yBleA 1B e M piRLY BB, The ol ed
t.o t he ¢allegtor of el transistonil 24 lis aomnecterotoctbe lemittesrof dhe emister-fellnwestlds. Tt | s

curr ont Stk By R LR b flibfiot Qe O ooty A1 o BB MR B 1 e

em t ferfollowersdl3R and ri84 1 ®2peztivel ¢ SBurtheempre; there is/provided lan INRIN eransister £36 s

provid J r.ansi 136 hayi.ng its. b connect.ed tq, the. base of the
transi stor 1%%%’18&&%%%%“% 35?8“*}?3“5‘&’55?{3%&‘88%"{‘ ntgichéet g iﬁ?gﬁd
havi ng trirsistop! 116 ahd haviag s @dlléctort doapled ftd thefiflie ndde2 1229 2dd an NYPN tfahsistes St or
138 havi:{%ghi ts base connected to the base of the transistor 124 and its

eni t t er 13%having its,ase epnnsrted te the, base pf the trapsistog 144 Rag iits gmitter todhe emitisr

coupl e EyMall : ; | r e that
he our e e 124 SRRkt COMobf SATIEH G 9e Moy o U ThESaROUR G
i f dAe b¥6 andel 38rensuredhasithe curteremthraugh the emitterd6llowers i32 andidd4 cdnnohie t wo

emtterg LI J I S LV he_ Dbi urrent rr] if .the
Goone: rossas PNl pf N HESASERI BFo B0 124 Bl O THIL (801 ot i pmiftE,
igual. fbhewbagﬁﬁaysfretdmmmftthebiaﬁ ?hira\éxgwfthsaeanetnwl ¢S 6f aff%aﬁa}]kmubdqy way of
exa trapsi stors of a differential pair ose bases are:
ar_rangeﬁg:;?ég%iﬁg%&&?aﬁ%’ﬁﬁl‘%ry i nf or mati on gi gnals [err] and [err],
whi ch are supplied, fHbaReothe emYerFoliWets 152 nd |194?’areFeréheb?“ﬁ9%ﬁ'n shows

the arrangenent of Figure 2 but now w thout the wite head 2 and’the
eni t1f erexampie; toyrthe transisters of ardifferential ;pairsl40vhnseibases are amanged tto geceiye the

capacit ' yal le . or and
we 1 of fem ety M Raridn SenaR00, ARNDE, MR atipuoBlicd, B LURe. A BB 1)
bet weenflipefldpect or and substrate of the NPN output transistors [err] and

"[err] one having a value {ert] .between coll ector_and se of the PNP out put
Eran]sistors [er?] a g'[“@rgh‘g 8‘08‘1*?\5?1&9%"5%3{5’@“?23%%%@9? or aP\d

base of wiiteched™ fid!thel bmitter Resistére i tHeSéurtenBRErrbA! Al nunfbér df pamsitiear asitic 25 -
capaci tances have an effect on the wite current through the wite

t er #Pnagapacitaners age shaven, die ope hayng A yelugtCl, drtween golertorcandiwall of the PNRur r ent
flows t : raghihc C L& LSt e Lte head.
This ef ﬂt@%{qﬁ‘%ﬁ?@g&?‘l’i’éﬁg{] ;I%!’zét% gé‘g?\htﬁ%g%\%}l{e@%%re it I:Jl{egﬂ&g?%% rg?ots{ggtlﬁ-‘? uce or
even el theiNRN eutphetramsistors & of dndcT , of orteltavingraisalue € detvesen aotlesorf andr
neutraljsing..c itors 142, 144, 146 and 148 gre. provi.ded, se
capaci tba‘ﬁﬁ 89%3@@ og;pg? ngpsﬁtors ot and Topo, and one avng a value Ecbnvl\;%toween

collector and base of the NPN output transistors T, ; and T,,4. All these parasitic

s

25 capacitances have an effect on the write current through the write terminals 6 and 8. The
effect is that at high frequencies the write current flows through the parasitic capacitances
instead of through the write head. This effect limits the bit rate of the write current. In order
to reduce or even eliminate the adverse effect of the parasitic capacitances four neutralising
capacitors 142, 144, 146 and 148 are provided, whose capacitance values are C,,, C,, and

30 C,» Tespectively. The capacitor 142 is connected between the first current input terminal 16
and the second current output terminal 26, the second capacitor 144 between the second
current input terminal 24 and the first current output terminal 18, the third capacitor 146
between the third current input terminal 32 and the fourth current output terminal 42, and the
fourth capacitor 148 between the fourth current input terminal 40 and the third current output



30 [err] respectively. The capacitor 142 is connected between the first
current waslssdegr M nal 16 and the second current output pCI/EBOSIEM3R6, t he
second capacitor 144 between the second current input termnal 24 and the
first current output terminal 18, thaéthird capacitor 146 between the third
current input terminal 32 and the fourth current output termnal 42, and

t he f aefmiRalcapaci tor 148 between the fourth current input term nal 40 and
the third current. qutpu rmonal . When it k ?%utmed that[ the
current mirror rat |Wh%f“t“h%‘s‘|“8 -t hF‘Fé"t"WePﬁ w%qrra 90 OSHCURE38 is M the
capaci rh a??%o%a%%ei@ M%e/@a@acﬁah@e Wilid €, tseérbetwenOth itk érmivial l6e
termna wi 1T ’be equal 5 [err] = [erfr] + [err] This may be

ill ustamattbdme fepiningl\8 will bG@!‘-lE#ler ng which currents flowin, for exanple,:.

t hegt rre Las Uiy 2 of the capacitors
conmec ‘bd g hi §snﬁg?$n%?§¢°°9w‘t“k ﬁ@%%@? * e third current output .
term rinhs thayite ilsstramdcastfolléws by detbrminingtwijeh qerrenteflowiiny for example: theut put
term 42 wi | | r t r t m nal
8 et e e 38 o Bl ol s M L T,
has anyodagesat the tiitdcurtent oitpuetetmingle3l isyassunsedciorbecVis trm voltage dtcthe fmurﬂtl A
simlar calculation applies, tqQ,t ot.her.current o ut termnal Wth M=
S, | erquprent OUpyHeRaa 4 P b o 5y Girent i fregiird SLiof,quish rminal 34 13

g ad#] sation and. 5 pF with neutralisation, assuming that [err] + [err] =

I's yields an i nprovement by a factor of 3. Cobviously, it is also

p055| ble to neutralise also 20 'the parasitic capaC| tance of the wite head
itsel f, by makin el pac fieUeAt hy=! arge. WO
95/ 35564 pq‘\uaﬁ“q' Ve é'cbnﬁ.p’l@*ﬁa ¥ MQESV b Ve oo} PCT/ | B95/ 00435
17 Cains: 1. p*v* {Ccsn+(M+IAccbq¥(mmH}‘nmant for recording an information
signal on a rragnetlc record carrier, conprising a wite head. (2) for
recording information on the record carrier, and a wite anpllfler (4) for

drijyi Nphe Q@rent tHrSughome cép%)mwwmcaﬂ&@pbﬁzetdi@ mf@renm-gearbysmg Ratrentt he write
ramplifi-er (4) conprising: a first wite term nal &03 and a cond wite

Cer i HRITQrEfActon Muh sHilar calcwappreapnlies i e qUher CUFERI ORI termin
With M = 5, Cyy +Cqqp = 6 PF and Copp +Copy = 4 PF Cp, will be 15

pF without neutralisation and 5 pF with neutralisation, assuming that C,, + C,, = 5 pF.
This yields an improvement by a factor of 3. Obviously, it is also possible to neutralise also -
20 the parasitic capacitance of the write head itself by making the neutralising capacitors

sufficiently large.



a first supply termnal (10) and a second supply termnal (12) for the
connect i o'W@PSFS@uUppl y voltage for the wite anplifier (4PCTaBYSI00438 current
mrror (14) having a first current input termnal (16), a first current
output termnal (18) coupled to the fillst wite terminal (6), and a first
common current termnal (20) 10 connected to the first supply term nal
(10); Llamsond current mirror (22) having a second current input terninal
(24), a second current output termnal (26) coupled to the second wite
termnal (8), and a second comon current termnal (28) connected to the
first supply termnal (10); and current switching neans (46, 48, 30, 38)
for establishing a current path between the first: 15 current output
termnal (18) and the second supply termnal (12) via the first wite
termnal (6) and the second wite termnal (8) for a first val ue of the

I nformation signal and for establishing a (;urrent pat h between {he second
currentl-out put t er miAHhTanggment for recording am informatiop signal,pm a magneyC Tgeard; he

first i ?i‘ls'h%a“ﬂte ﬁam F“Foﬁ%@&ﬁﬁl\g%f&ﬁaﬁ&faﬁ fial refdtld chitfer2akes ond

val ue of the in tion sig characferised in that the current
SWi t chuwgterwmitsﬁez W dongrivisg 1heawnm hedd () inenesponse toothe (afoymation; signal, théi r d

current put thitd.curr out put coupl ed
Co' t he YPECMRAE B Bmptiine: o Bk Nrid SHitalT S o WA Rrpindltaitr U6
connsectvelﬁcharetmp&eaoméWﬁmdieadt(ﬁ)l;m nal (12); a fourth current mirror (38)
having a_fourth curr t termnal (40 rth current ut
Cor i Tsh SyPol s F19) AL 8 seeoBf uaply Lermbit AT 1) OmBEion of &Py Comron

currentvd;@gérfd}qhe%a,ﬁ d to the second supply term nal (12);. a first
swi t chabl e current source (46? connected between the first current |nput

ternind ﬁ(S!Leyrrqﬁdmmé(H)d\amg@uﬁrisemrrmwmut tesminah £16)( @ @irsticyFreRtPIPYti ng a
first
per | BObrEAAB foubied th the 1R NP lorhl (6, Gh'E Sl boRniom sl fominal GO, e,

t he 18 e xonneated tocthé ﬁrsn[supplymnummm%) and the third current input term nal
current for the. second. v of th |nf?rmation

(T2) ol B seRbhdcarred nieedF (23] Mafing ribtond furtsal ispl RERINAG.CHT, 4 feobnd c

char athﬁftﬂnﬁQéi'mlﬁhlt(t@)tcohbﬂd% tHeSseSondawtel tkirfiinal( 8), dnd'd 06nd-Sotihb® eGrrert f i r st
resi stor (5§l)@connected between the first wite termnal (6) and a first

node ( Seymingl @8):epnnested tosthe firstsupply JermipaldOh @fdeen the first node (52) and
h h
st capfenfbidhing mElAdie (48, 307 a8 o Sumbifniie Y plrnidt pEIRREAINPRIMCET Ne

( 58)15 cosumrent eutpinctermzipal (1Bkamxkthe second sppply terminal {12)(vi@ thedfindt write terminal node
(52).

(6) and the second write terminal (8) for a first value of the information signal and for
establishing a current path between the second current output terminal (26) and the second
supply terminal (12) via the first write terminal (6) and the second write terminal (8) for a
second value of the information signal, characterised in fhat the current switching means
20 comprise: '
a third current mirror (30) having a third current input terminal (32), a third current output
terminal (34)'coupled to the first write terminal (6), and a third common current terminal
(36) connected to the second supply terminal (12);
a fourth current mirror (38) having a fourth current input terminal (40), a fourth current -
25 output terminal (42) coupled to the second write terminal (8); and a fourth common current
terminal (44) connected to the second supply terminal (12);
a first switchable current source (46) connected between the first current input terminal (16)
and the fourth current input terminal (40) for supplying a first current for a first value of the
information signai; and -



10 3. An arrangenent as clainmed in Claim1l, characterised
in that whesmass4a e anplifier further conprises: a first PETIBISHN43660)
connected between the first wite terminal (6) and a first node (62), a

. second resistor (64) connected betwedh the first node (62) and the second
wite termnal (8), a first transistor (66) of a first conductlwty type
havi ng second rswitciablel aurtent sharcea(48) cennested hetiieen: theggeondoawment ingut terminal fj r st

de | I I
Cor i F and B gk SGAGR R orli 35 i bppify R sfmt Bubr S fok Wl scbbtlP ¥
havi ngalge eptherinformatinni sigde. connect'ed to the control electrode of the first’
t t 66 f t t rad . - d
connodted to the CBREFANESEIEDL 2 HAEin AT, b GRIIPARS Pt Feglie’a" i v
resi shmplifierQ}) ﬁmeﬁeérﬁphdeeta/\ﬂm résivtorf (505 ¢onnegued betWeerthdirst(\&ﬁDe and the
second nmin el ect e Seco d t.ran tor'}?g'ES?lPF gﬁl g# si st or
(72) trmpab(p) ag@@ H&t %‘-’(S‘ﬁcf R\SeEap trﬁﬁg"’h e RBESE B o first
[ t t Bed | ectrod
coup) 57 ihd B ecaRry *qu'"tﬁaﬁ §F i ”f’“‘f?“?%%m (e e I ) o the
sV

s ec onsuppbntecroinal/( 10y and, the ng (52)eem adourth resistos (38)cconnectedebptvesn: the
control elect of Ayor (72), a first main el ectrode
connel8 t“&’ ”1%“?' {laﬁﬁﬁg‘ﬂ{hgq-gg'?&geé f t he second transistor (68) and a
sag@ong. mai n el ect r afarrangenent edclhimedhie Claim ¢ pcharasteriskd drt thatitheo#ritehe fourt h
transi stor (.74 and a th resi nect en the,second
suppl ¥mpuafisf Hﬁ%‘er(@ﬁ)p“é?fdat & ‘?&‘é@ﬁz&ﬁé’f’ﬁ“ @&ep%ﬁg tﬁ? ﬁfﬁé"%ﬁ?%ranm st or
(74) . (6)-and a first node (62), a/ABcoNdIFBSISIBIEOR) cOrinegiedibetwben Theint Mode (62) anditeer i sedf
in that the wite anplifier further conprises: a first re3|stor l‘él@g)

a 30

connesacend Weitevteamingh (8)7 a fisst trangistar (GO of 3first eppdugtiyity type bavingaieo
Secongel ro°deS 5 ‘Hr é‘ﬂtﬁﬂ )ele‘éﬁam’i?a&énﬁgcta? to'h 'ﬁr%t%d& (6B tanB 3%6&9&1&% second

wite ter resi stor connecte tween the first
wrlist ecdtu;:led\ mahe ﬁfs): sapply termémab (llﬂ)nmd@o(@msmmf 68) ofi thecfiistcandu¢td®y connect ed

bet ween e. second n 84) and th ec I I rst

t r ansP®E VT&@)COBWEQW%F-%Wth? %P"??)g%‘%'% n&éﬁg@}égsgtn}aéﬁgtgﬁ gsc6§’r ode, a
firsta lrﬂiesttrmanéI eﬂeauedelecaga f(i(%ect:diﬂﬂﬂﬁﬁte:ﬁ&trbdb édmtaeéted & the edatréladectmdel oﬁtheecondd

mai n el ectrode coupled ta st cur in ermn secon

t r ans FEEPBE “&B%ﬁ‘oroﬁﬁg ﬂ#r#rrsﬁlst%d&&ew'\% EWW Supp OW%TPB%' @éct rode
Conneﬁﬁc?filetsec&nhqnﬁe %Ie&&bdeebmé 1s854Rd Hansifer tes) si tﬂlfdaﬁaisﬁmr(nﬁ&)a a first

mai n el ectrode, and a second main el ectrode connected to the control
" el28ct sesond gondubiévityctype having alcamlﬂmea firsp mjry electradg;cenpgcteddoithe: onnect ed

bet we de of the
seconrytn (42) 3ha Bt hih Hebfioa clible Y e SoBRE ARRL BHfindl (9),/0°F, 01 |
type Fourthngansistop ((V4)adf the- mbnd)dmdnomneycuypd having heontroltelesirodé connected taof t he
first transistor first .m rode c ted t nd node
(84) " e poRmaCrlerRadRat iheihud ageiaior (731 ATt dhain eieemods Protitrd R in? Hit
ter m padn éiédlode of the second transistor (68) and a second main electrode connected to the
25 control electrode of the fourth transistor (74), and a fourth resistor (76) connected between
the second supply terminal (12) and the second main electrode of the fourth transistor (74).
4. An arrangement as claimed in Claxm 1, characterised in that the write

ﬂ

amphﬁer further comprises: _
a first resistor (78) connected between the first write terminal (6) and a first node (80), ;
30 second resistor (104) connected between the first node (80) and the second wnte_ terminal
| (8), a third resistor (102) cennected between the first write terminal (6) and a second node
> (84), a fourth resistor (82) connected between the second node (84) and the second write_ _
terminal (8), . . _ _
a first transistor (86) of a first conductivity type having a control electrode, a first main



10 a fou 1si stor (94) of a éecond conductivity type having a control
el ectrode%‘gﬁ{sg‘g‘t mai n el ectrode connected to the first ﬁSH’é"%@gﬁﬁand a

second mai n el ectrode coupled to one of the third current input term nal
(32) and the fourth current”input t er ni’nal (40), a fifth transistor (96) of

t he secgond .conducti,vi ;y:pe hayl control ,electrode connegted to the
contr ol &8"? Fenects t?hlge %EP?‘R" Qéb{;%gqa 3 f?‘f?“‘i §ijn elsetrode coupled o g‘le t ode
connect @firénp iripietefrninal (1) N1sebbnd Graisidro@e) of the MRstsnaistivity gy Kevitlg { 88) and
a second main el ectrode connected to the contraol electrode of the fifth

t ransi sEas#rof glggtrods copngcted; tadhe contro} glgstredspicthe Siast Seansisten (86)ea Skt amain suppl y
term nadlediddt, #¥a dnd ﬁﬁﬁnﬂeéa%de oshﬁe%agé Qhé)éonrtﬂ&? elfye'% S @R 3kcohg’ (96). a

'sixth transistor (100) of the second conductivity type having a control
el ecPr o@nsistai {88 adifthoresisor (Nrcopnectadchstwesnche first isapply terminal (H<aAndithe ( 94) ,

a first | . e . a second
mai n el %egﬁdglggingé})up e§°f gﬂ{%@‘@t e(rglsg)gzs%f Qﬁ.ﬁgd gr%l‘ srlgc}&g@rz § gﬁ}hei nptut ter m nal
(32) anebntltxsivity uypehhavingr & cantioh plettroder connedted tbthe control electrode of the firén

t | aigred i. im4 h ' in that th d, nod
oIk 1861 B A5 e o R fopo 15 e e BB ant S S5 By,
as cl ai ¢ledirod® colipledrtolthe decofd ctlrreft!input téfghaqRey,i sed in that 25 the first

(46), _and_t he second é“48) swi t chabl e current source conprise: a seventh

tr ant@i s3 urhmasisior (GA)afrastecenshreanduqtivity yyRe havingaa, coryrol elestiedey a firsemeinode
connect Qgbtidde @ohrdcted td W&?&gg&ie @@) idd 2 SecoRd thas %&té@?cfg?l@g é@oﬁggﬁ{ﬁg el n

[,
el ectrode coupled to the first current Input termn n-elg
t r ansi sthird cgmreqt)inpyt tetmindli (32) andcthel flaurthvéursent inpet teaminal)(40) co fifthatansiktert r ode

S0t b0k oy 45aBls el BESEE SRR Y R by
t er m nadledtody ,of shenfortth tiansister ¢349) a (idst 2jaid EleGtrédeccdnfected ke ifivdt tryaif Y Pe

havi tral el ectrode, ted t f th nod 114), first '
oF edb? oHeHRRh R eCtecons| FHBISEED 5GP MR STO0E ROVRSERLH e SOnRRl ot or

(106), @édirode %?Wﬁftﬁ&hﬁkiﬁbﬁ%j,gﬂﬂxﬁ%ﬂhéﬁ(%? cam&%g%ﬁ%g lﬂ;i{]sf‘da&nd nput

term nal (40), a diode-connected tenth transistor e second

conduct Supplyytermipal (13)/andgthe seopad amin 8Bctode0ofthé ififthitramsistor €96)casixte connect ed
to the &l ' I ' -t ransi.st.o 0 n Lhg a
control Bé“ségotrr 0 ogr@ec éég@%ﬁaﬁ%%@gﬁg@{] b%&@ ggﬁ‘#ﬁ%te&?%ﬁe %‘H@% ?‘%/ egode
(114), onbobelectrodeafithe fummh ara]@ii&ﬁ} r(]9241)1119&'@& Eﬂn Tetbgtrbdwéddlnedft&ﬂﬁ)hﬂié $édontl0

su a bi current tot oyrt ode : el event h transistor
-(128&0‘?0‘%{8&@5&”& man MP)?B‘@%F&H&P 05'?368H?Pg&°éh’é€tcl‘ﬁﬂglﬂﬂﬁnect ed
to a fidethindAo@e) addthe fodrt birbént FRjul e?mbfal (40e. and a second main el ectrode

coupl ed_to the second current input termnal (24), a twelfth transistor

(124) ol the first chmatrangementas glaimed niGlaimd.ceharacisrised incthatihe seeondect ed
to the ffaei(8 is tfifiected 16 ¥ fifshfiodd @Mt M transistor (120),

6. . An arrangement as claimed in Claim 1, 2, 3, 4, or 5, characterised in that

25 the first (46) and the second (48) switchable current source comprise:
a seventh transistor (106) of a first conductivity type having a control electrode connected to |
a third node (108), a first main electrode, and a second main electrode coupled to the first
current input terminal (16), an eighth transistor (110) of the first conducﬁvity type having a |
control electrode connected to the control electrode of the seventh transistor (106), a first

30 main electrode, and a second main electrode coupled to the first supply terminal (10),
a ninth transistor (112) of a second conductivity type having a control electrode connected to
a fourth node (114), a first main electrode connected to the first main electrode of the
seventh transistor (106), and a second main electrode coupled to the fourth current input
terminal (40), a diode-connected tenth transistor (116) of the second conductivity type having



a first main electrode, and a second main el ectrode coupled to the first

supply t &¥9584564( 10), 10 and a thirteenth transi stor (1PGIIBSHMMBE second
conductivity type having a control electrode connected to the fourth node
(114), a first main el ectrode connect®¥d to the first main electrode of the

transi stor (120), and a second in electrode coupled to the third current
i nput & Brstiman elegsade cpnnected to the first mainglegtrode of dhe pighthdransistor({lQ andy ai m 6,

char ackaidgs£eoritfdl elttrode hdf sebotid AR delcbRod@Bshnk&ied &P e urtifBddeStiLiy; habl e

current source further conprise: a fourteenth transistor (132) of 'the first
conduca bias eyrreng seunce (1 1) caupleshtor the feurthcnadedd14)de suppliiahizsocurreat tonther mat i on -
si gnal fi in el ectrode connected to the third node (108) and a
secondfo}lr‘gPr?baeﬁsglt@ode coupled to the first supply termnal (10), a )
fi f 5 ccamt dleventinsansistr ((2ABDf the fitsh eoriduckvityctype having atcpntrgipsteduade oconnectednt r ol

| d L Vi he. i nf ' ' | .2 fi ' | de
connedBartnedcizey o st fin 453008, 45dTe SeBihimaiteleoriion ol Bl od 1o
t he fisesdndseupreny inpat rminkl Q45)a twelfth whestsidr(124)p0Ethe st coadilivity typse fir st

conductivity t having a control el ectrode conpected to the control
el ect rfBYMBSH CQ‘%BFEW‘W qopageiedtoJhe cantrp) elegtrpde; %{]&ﬁﬁféﬁe@h Snsigge (ROhnect ed

to t hg fibsk ﬁ{ai:{@'b&rdﬁlb?gﬁd £9&oRd ﬁa?l‘?el@étﬁee"b(o%l%ﬁé fHefirs( %%g@nte af(19f.cond

mai n el ectrode coupled to the th n 122), a seve th transi’stor
(138) asfl a thisteenth transistor € 26 iof the secynd sondudtivity typeahaying 2 ovntesil slectrodie

o - cqoBfeched Ve ROBln Rige 116 4 895 in S bonhied BB Hel miid 1 2 1T
t r ansieléomodé dP e, transidton (520) pardl arsacond raixt électfode woppled! td thetthied chidrémt node ‘

(108),, the seczﬁng mai n el ectrode of the eighth transistor (110) being
connedPRY BN 1 d node (108) and the second main el ectrode of the

twel ftf) transistor Arﬂ&‘i‘ingbﬁbﬁl@hs%ﬂﬁﬂ@@l&iﬂ 6, NihafacleriSed3f thtQHE ficst 448) 8.

"An_arrangenent as clained in Claiml, 2, 3, 4, .5, 6 or 7, characterised in
t hd} tand the secend (S iswitehablesqurrent sovsee fusther coreprisét | east one of: a first

it _ £ .. inal (16 d
Che-scomugatf iaffaar gl ot Bl R RohdAYY Hoe g BBl becRIF A connbct ed
bet weaeceiving theciofodmation signal, a fiveD niin 8lebade2donnegted tot the thirdahodeA108)cand t he
first curre out.put .term,na 1 a third.c It Qe (14 conn d
et vedepa il GiEHoah SRIBIREID hé th oBnbty drpus ARG, hHnepdf HanSRRR TEMT o pu
‘ter m nflthd Airst comdikdtivity q?z hiviig aaehtrélleléctrdte farorRbEGing theémforaration h‘Fmﬁpur th

a

-cugrent input term nal 0). and the third current output termn 34). 5
6. 20 "2 first main electpode £opngqtsd iR e AR apds Hed) and Trecopd maimpelegirodg coypled 7 o

oD B s Rl pe, LA ipASE (0 Pl B cabietg oL,
of a fhavigg accontrol electrade coppestedatoithgycantrobelectgode of the eighth transistor (110), a

first main electrode connected to the first main electrode of the eighth transistor (1 lO),Iand a
second main electrode coupled to the fifth node (122), a Seven_teenth transistor (138) of the

25 first conductivity type having a control -electrode connected to the control electrode of the
twelfth transistor (124), a first main electrode connected to the first main electrode of the
twelfth transistor (124), and a second main electrode coupled to the third node (108), the
second main electrode of the eighth transistor (110) being connected to the third node (108)
and the second main electrode of the twelfth transistor (124) being connected to the fifth

30 node (122). |
8. An arrangement as claimed in Claim 1, 2, 3, 4, 5, 6 or 7, characterised

in that the write amplifier (4) further comprises at least one of:
a first capacitor (142) connected between the first current input terminal (16) and the second
current output terminal (26), a second capacitor (144) connected between the second current



el ectrode and a second main el ectrode connected to the third (32) and the
fourth (4MOWBs$dnt i nput terninal, respectively, and haRGIBESHMBEt nmi n
el ectrode coupled to the second suppl y 10 termnal (12), and an out put
transistor (Ton) of the first conductidlity type having a control el ectrode
connected to the control electrode of the relevant input transistor [err],
a fi rstmmtnnmnddwbm the fipst surrens queput sesminadl (KB ppthird eapacits) (146)2) | and a

second jm &,g&dtﬁe ?yﬁ{-ﬂ‘&ﬁ-}eﬁﬂ '{]’Et @epﬂnwtaf‘ 3r2§J afPthe B0 Eﬁ'ﬁeﬁt%ﬁ)}x 4%&@ Lo

current ou erm nal st current mrror
second (@ﬂ),randta fiourth capatitat) (1é8)odonnengsi between thie Golerth Girent input termihal ()t

transi st Ti second .c ctivity type having a control el ectrode
and- a . s olhé W@W"ﬁ“&??‘&%"&ﬂ[@é’ed to the first (16) and the second (24)
currentg,i nput term ned arrirgement dsvetdished am Cldimvi, iy 3 4 i5; €, 7roi8) el ectrode
coupled to the first supply term nal ) nd. an, out put _transistor [err]
of "t he. astrsed e o RR et Fagr 00 st e o B BT S ARa o t he
cont r ol ek aQHi6dedonh&tfed’ AD@MAHAisioR r(rpt% bf 21fisdt s‘cb@ducﬁmg)iype dating Al coBbD

el ectrode 20 coupled to the first su y term nal and a second main

el ectr oz:lecmcdnmﬂéchnd maie elerirede qm;ct%ch@ shﬁ éhxsb(%h am( the) fourth (40 cumantp ut
t
Char acrBPyEming, pespectively, it REAALE REE Maif BleEteGde GHiplefl bl oo supply

[ernp aterminak tla), andansouqmo trandistor (T p¥ oft the ﬁﬁ-strcsndl(cmiyy typd hatiag ascootrdl ( 22)
current _mrror are ect ed the. fi.r upply termn.na 10 i .

resi st ofl&CHOdE cpnneg °°&H81t Tc')lﬁ?-f’qu o ttﬁ‘h‘?i"ﬁ%&l ‘éE't'trtfﬁTé’étof)ﬁ '101125' ﬁ{ﬁgﬁ?m
transi séiedtfodk %bﬁﬂle@m:heuédwa sﬁﬂiﬁlﬁidrﬁﬁﬂl §1i)emﬁd a @écohd endi electrdd@(onadtted he
fourth (38) current mr are connected to the second supply termnal (12)

vi a restosthethird G4} and the ‘fourth (42) current ontpyt tergunalyAndripdhat 1) for use in an
arr ang%fﬁmt%nehfhm (18) Sihe"€oRl ch§ EntAhitfo? (2DCeah RbMPrise Phiiodecor di ng an

information signal on-a nagnetic record carrier.
15 connected input transistor (T, p) of a second conductivity type having a control electrode and a

second main electrode connected to the first (16) and the second (24) current input terminal,
respectively, and having a first main electrode coupled to the first supply terminal (10), and
an output transistor (Top) of the second conductivity type having a control electrode
connected to the control electrode of the relevant input transistor (Tip), a first main electrode
20 ‘coupled to the first supply terminal (10), and a second main electrode connected to the first
(18) and the second (26) current output terminal.
10. An arrangement as claimed in Claim 9, characterised in that the first main
electrodes of the input transistors (T;;) and output transistors (T,) of the first (14) and the
second (22) current mirror are connected to the first supply terminal (10) via resistors Rip,
25 Ry, and the first main electrodes of the input transistors (T;,) and output transistors (T,) of
the third (30) and the fourth (38) current mirror are connected to the second supply terminal
(12) via resistors (R;;, R,p)-
11. A write amplifier (4) for use in an arrangement as claimed in any one of

the preceding Claims, for recording an information signal on a magnetic record carrier.



