«;]"e3eC@4p"6T, 4' 17 FEB 200g WRI TE HEAD CURRENT DAMPI NG W TH DYNAM C
COUPLI'NG BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to a wite head current danping cit?uEEB/i 4dynam' C
coupling. More_particularly, the present invention refla t

current danpi ng B HEAWCURRENT D AMPING W ITH DN )]
driver circuits, thereby mnimzing current overshoot during a transient

response period, while nmai BAIRGROUNKIORTHMNEGHONENt drive to the wite
head. ~. Description of Related Art CGenerally, a wite driver circuit for a

t ape prqd i ite data onto a tape. Figure 1 is circuit diagram
of a cogilﬁ%lfigzgﬂégwg’ie{lgo ead/ cable circuit 100. The wite head/cable | oad
10 consists an inductivel/capacitive (reactive) and resistive |oads. To
wite data td fRFSentipyeniipn fetateila @ wiste dead einrent damping eireiat witly dpednsici ti es of
a DC current, Is. By flipping the polarity of the load current, |Ig, domains -
on a tapeupding. dare pattienletly, the pteseny irlahtéort @latdsao b amge hedd &H@n@dﬁ%&ﬂ?ﬁfoi%jt
Figure 1, data signal D and its conplinment D- are inputs into inverter 2
and i nvehi@®rmbim{zes RRG i ; : i rt. inverter. 4 receive
RightFeUfdnty nﬁg%g iR kO %ﬁ({lﬁtg?{ﬂgrgr Y ginimizing cureig

wite voltage, Vs, fromthe Sourfce 6 and outpu

al ternatj val dependi n n whet her S high or Iow., Resistor, R9 |oads

t he heaé&’%%g%gdlfﬁpgt% el Espote P%ﬁ*&£ whale magntamnaragdmup; wiiceugentsirivh éo

equi valent of the wite driver circuit 100 of Figure 1, including wite
driver BievgHabeatk wite head/cable 12, where driver 6 is the source, and

|l oad 10 is conposed of the wite head and cable. Voltage source, V8, is the

out put Z.oDesgdptidn o RélatedrAnder 6, and Vo~e~ is the voltage across the | oad
10. Ze is the output inpedance of wite driver 6. As a general statenent,

t he 17 FEBLeAB aalh r mite.driver 6 to the wite

Pﬁad so that pom?’?a:%tggﬁ ?ﬁpc%fc Fizgﬁ? rt?%ﬁwé‘ﬁt%ﬂﬁﬁ?ﬁﬁﬂlg %éa?l.to t@PF-egl%‘Sf‘ents
e capagj I: : cabl e. a represent “the resistance an

i nduct aﬁgsle&%{elg glea%ﬁm\]/ & f?/ ?Ol}‘fe%t.lonlgt‘g??egﬁe&"algg eyt W dthepyite heaséeable load 10

expl anat i on_s:/\f/gere source i n;g}gdance, Zs, is aresistor, Rs, circuit analysis

of wri tEngsisal pn anqustive/cappeifveypastive)rand wésistive toatih el of wtitealatantg @G URE vRfle
“(equation 1) for Vo(e): ~gq~ 1) [ 1 +(L n/R-] s Vo(s) -' ~h/~h+~) __  * Vs
_ head is driven with alternating polarities of a DC current, I,. By flipping the polarity of the load

current, I, domains on a tape are set, thereby writing data to the tape. In the example of Figure 1
data signal D and its compliment D_ are inputs into inverter 2 and inverter 4, respectively. Each
of inverter 2 and inverter 4 receive write voltage, V,, from the source 6 and output either O or V

“volts alternatively, depending on whether D is high or low. Resistor, R, loads the head/cable 10 to

deliver current, I, to the head. _

Figure 2 is the equiyale’nt of the write driver circuit 100 of Figure. 1, including write driver
6, and fhe write head/cable 12, where driver 6 is the source, and load 10 is composéd of the write
head and oable. Voltage source, V,, is the output voltage of write driver 6, and V,,,, is the voltage

across the load 10. Z, is the output impedance of write driver 6. Asa general statement, the
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«1 + [RgRhC~(R8+R~ + L, h/ (Ra+R~]s + [RBL,, C~/ (RS+tR~] s2 The denom nator on
the right side represents a second order system whgri is a danping
factor proportional to the coefficient, [RBRhC~/(RBiIz EEH:ZPQQ#%], of the
first order term Inherently, the reactance of the coupling cable,

i nt r odugddde pregHes locqulg die witlegirivgr @itn the yrite headise that pewpomerbe suppliedfrom V,
generating an overshoot in the-transient response of load current. This is

i 11 ust r atthe white headr €)reppysenshhotspadbacastihe Odblef Rymdaf, eéprestit he rdsigitce S
Wavef orm 20 represents the alternating wite driving signal to the head and
gener al i ' ¢ rLo e ate period, where data
e o o P G Seheb A0S E ok 18 1N ELEAR o FOBl BB, Wi SR

af orenenti oned danpi ng, factor does little to mnimze the overshoot. In
appl i calfRsIaNGeh4e 15 EFSISIB Fardicrit apalysivpt Witeglsiver qireyitiof Fravspdresulisio the
increase iii tape speed and/or faster data witing capabilities, one

sol ut i ofellowidgheuation fegsativael) foroV geduce the inductance of 2 17 FEB 200g

t he cabl e. However, a |ower inductance causes a decrease in the danping
fact or,(@?d)theref ore, an increase in overshoot. Various current danping
circuits Tor mnimzing overshoot in wite circuits are known. One such
technique is illustrated by the equival fﬂt %i Lse driver circuit of Figure
3. In this approach, a danping resistor, I&b‘ l') placed in parallel with the
wite head. The resultant nodifications of source resistance, Rg, and
source YahtadgByTuSRON*'t h-respect-to-equati-on—t-above)-R-a-+s-r &pl,aced by R8
(RD(RptR~)) Vs is replaced by Vs (RD(RD+RH)) Note that-Fte and Vs are
bot h decreased by the introduction of RD. The decreased Rs increases the
term L,,/(Rs+R~, of the danping factor, [RSR,, C~/ (RB+R~ + Lh/(Rs+R~]

Not e that RD does not signj ft t i ~Rh Cx +R~, since
Ra, which is significant Iglglrgreét é@?ﬁ’gm@%%i%@@%wgenumrator
and denom nator. While this increase in danping factor effectively reduces
t he overshoot, the danping resistor also |oads the driver circuit; which
reduces Ve in equation 1 above, thereby reducing the current available to
the write hekie depemingter qn| the sghtsidereprpsentica m@nqumwancwhmmmmﬁw of
wavef orm 24 of Figure 5. One solution to this consequence has been to

i ncr easdarhpieg fictor pramptidnal fottie cdeffidient ViRR,€ MR HREY + Lgah,&R@E,%f&l'fBeﬁx@ﬁ&ﬂé}

| oadi ng of the danping resistor. This solution requires that it be feasible
to incr e [ j e ~ it ' ' s .al ways
the caoaiE I erns) KPR o o pbE e el b ey g P T e
for the wite head, .and is dissipated .as heat, As is apparent fromthe.
di scussTHAHETESE ’h@%fsbﬂf %%‘ﬁ?ﬁ%&ﬁgg OFelshoot Hﬁtﬁ‘éHa?sbe“ﬁf‘??P Sié’?[]‘ﬁé CHvEt s Bt
characterjstic of a wite signal while preventing an unnecessary load to
t he wri®dllysisated by cuprent otvpx)shoo 20a and 20b of waveform 28 in Figure 5. Waveform 20

represents the alternating write drlvmg signal to the head and generally includes a transient period
and a steady state period, where data is written during the steady state period. As seen in
waveform 20, the aforementioned damping factor does little to minimize the m)ershbof.

In applications that require faster current rise times in response to an increase in tape speed

and/or faster data writing capabilities, one solution in the art has been to reduce the inductance of



. ~ ~ FEB zoo4 SUWARY OF THE | NVENTI ON Accordi ngly, the present invention
sol ves' the aforenenti oned drawbacks of the prior arg g}m or

renovi ng the overshoot during the transient respons r a data
witing signal supplied to a wite head, w thout |oading the wite head
duri ng the Sloztemer; g daveerupductanep) capeasi codpsteapminghedamnpiog favtart and thereforas ent
i nvention provides a wite head current danmping circuit. The circuit

i ncl udes iAcrékdetie ob@slcbotabl e coupled to wite head, the wite head and the
cable receiving a wite signal. The circuit also includes a danping circuit

conpri sing d [ I nt. .P rabl.y.. . [ jreuit is,adapted to
coupl e the LB 0 RN e ChE B RRtiabd Syt et REv bl o2 S BF VR G
the wite signal, and al so adapted to decouple the danping elenent fromthe
wite r@wwgrﬁwhglqaeg%l@awt@ﬂattbe paHvadent yrite HEvenqrewt of jaate 3. | In thisot her
enbodi nent, the present invention provides a. wite head current danping

Ci r cui tappfoadhd ddnfign@reststdr ER | eaplactellih phnadielwite detvirvte heai dTheaesuliahe head
cable coupled to the wite head acid defining an inpedance |oad; and a
danpi n i i Q. i head, i ol i dto
a wi tgng‘?‘gﬁfg{"h%gﬁbﬁg&ge%‘%}%}rﬂ%%h&r goél ponsclataggér\iqéﬁﬁfcl)? &P ‘%g t@ﬁﬁ?%@%&&@ d the
cabl e, and further defining an.open circui rj a steady state period of
the wite head and the cabl e.ﬁif eﬁ@‘feﬁl&ﬁ’ﬁ#"&kﬁ&ﬂ?%%present i nvention

provi des a nmethod for danmping the transient response of a wite head
conprising the steps of supplVyistgplacedrtivt, &infRatRd)o a wite head; coupling
a danping elenent to the wite head during a transient period of the wite

signal ; and 1dee @RIN, AEd Yah@ e dicRgsal I Ba intlobaHondf B WThé Bedi@gd HUri ng a
steady state period of the wite signal. 4 1 ? FEB 200 It will bé

appreci: t iyl i - t t 5 [\OW

ot ai | R ERe AR L I RS R bl IR R ORI pE P st o
enbodi nents and .net hod use, t pr.ese invention.is not..intended to be
limtedy %W@%@%ﬁ&%ﬁ’r&ﬁ%ﬁ%@@iﬁ&éﬁ éﬁwgﬁﬂﬁlﬂﬁ =8.’E‘°h§%$lgﬂ§€ﬁéw,gf%‘€
present invention is intended to be limted only as set forth in the
acconpédhan Ry ezlstsi both inGhé enmérator ané dermnuinatay a¥yhiedss whretsean gempegtfactovent i on
wi |l becone apparent as the follow ng Detail ed Description proceeds, and
upon r effRteberetiGeds fige dYeihbtYthe dMMBITRIrBsibtbKAsdNoaBY Bk dritkeRirekit, | vitieh RAG4ES,

~and wherein: Brief Description of the Draw ngs: o
V, in equation 1 above, thereby reducing the current available to the write head. This is illustrated
by the decreased DC current drive of waveform 24 of Figure 5. One solution to this consequenée
has been to increase the drive capability of the write driver to handle the added loading of the
damping resistor. This solution requires that it be feasible to increase the drive capability of the
write driver, which is not always the case. F uﬁher,_ the excess power supplied by the driver is not
utilized for the write head, and is dissipéted as heat.

 Asis apparent ﬁqn‘u the aiscussion ébove, these techniques have failed to minimize the

overshoot characteristic of a write signal while preventing an unnecessary load to the write driver

circuitry.



¢ Figure 1 is acircuit diagramof a wite head/cable circuit; Figure 2 is an
equivalent circuit of the wite driver head and cabl 9107 EE&Zthr art;
Figure 3 is another equivalent circuit of the wite dfi'ver nd cabl e
of 'the prior art; Figure 4 is an equivalent circuit diagramof a wite
driver head and cabl e with DUNMNAREAF THEJOHWIINTION ent danpi ng circuit
according to the present invention; Figure 5 is a set of sinulations for

t he equi val eAtcckdlihglyl the pedser ifhtn€isn Solvek the RdremenBBtcd dr@Wb4dRs 6f ﬂl@%igp%r?i)%t he

Exenpl ary Enbodi ments Figure 4 is an equivalent circuit diagram

wite deiNer - cable with a.transient respons ur,rent . danpin

ci rcui '(tjl Eljﬁ& c°22‘?hg?‘ﬁgé]ﬁ 6§ ?rgﬁ%gtéiégﬂ% the ({GRLRENFSPO é’etrlpgﬁg? dfe Wrétép&ﬁ’l%‘@?
danmping circuit 12 essentjally conprises a capacitive load, CD, iii series
with a uepied foaewrigdiwad Rpthophiogdingdlee waitediead duringstesay state(dats whitind)eeriods.
equi valent circuit 10 of the wite head/cable as shown in the Figure. RDis
nost pr ef er alal oneeaitedingt,ttBe piesdniindestic prelities atie Heh@ cﬁﬁ&ﬁﬁhﬁﬁfn lefpnse
overshoot of the wite signal, V6 during a transient response period. CD
decoupl N I ' t (or data.witjng)

peri od, rﬁ%hdg?gg;/l k61#<iee§§ Wﬁ é Q%#%%\%\%@E?Qé?%?%ﬁé?’n@ g’f lge?]ﬁegg\?}]lglﬂg c(?Hever
circuit 10 .during the a witing.perjod. Wien source voltage sw tches
From | JRFRYNGE i HRgAL 1He-SHowk SRS eTsh § HAPRBE AHRYI SR saiRict SmbingD)
chargi ng the capacitor, and through danping resistor, RD, thereby danping
the ov esg@h@tot Peeferdblycthie identpaigmireuit 1s adepted ena@pledhd-dagnpiag dlendst @RRaweR t o

. one skilled in the art, the current through CDis characterized by h = CD

dv~/ dt . | o 140U dabiSd | L% aatidf > O,
( head Wbith€ a WandiektQRfiod Bethel e ﬂnﬁ?&ﬂ%lmdahtﬁd 'tcf‘@é’c?l%ﬂé ne dagnYJ&% and

thereby allowing for current, I~ to flow through the capacitor,

Sour co ek TEH e e e RSHT Sl REP Y eV ERER U ) 170, aha mo.

source Vo urthe dv~/dt) = 0, and no
current flo in the ‘g@mi ng _circuit 12 renoving the danping effect of RD
fromthe ci regrethersabemigent; thepreseptdpyention providen a vite besdicugentilagping 4

resenbles the circuit of Figure 2. Likew se, since the danping resistor RD
i s renusHitagfomprisiige writthwhd defipeg & onictiveHeadyainit heddGabtel coapled td @B tvrits
delivered to the wite head 10 during steady state. Al so, .when source

vol t ageheatiahd Hefihig O Ir¥pedhice 164M; aNet a ASMPRBIBSuit bABIRAIS iﬂﬁ%ﬁt\!ﬂeﬁcﬁ 3ﬁﬁ'd.
" thereby increasing current, |~ and danping .the overshoot w th’danpi ng

i st . ' . . h i it r. S 1. t ead
Ctat o, oraltg e Mafing ToaN 89 Wife LR Aotk Muohil Fbide e PUBS pite il o

head 1Q; Adyant agequsl .during steady state response, danpi ng capacitor,
o ac e G ST PETHSE g o Sfoncrigiy s Sty SRIPeiog  ewrrledent s ng
current proportional to RD. Figure 5 represents a set of circuit

si nul atthoeable.or the circuits of Fi gures 2 and 3, a.nd Figure 4. The signals
20, 22 and 24 represent the response (Vos) of the circuits of Figures 2, 3

and 4, respdatatedd/formf tha ptaér ivehtieh flodidad a mERd SrdRflphng tAE kdfiGeR
transient response period 26 arid a
response of a write head comprising the steps of> supplying a write signal to a write head;
coupling a damping element to the write head during a transient period of the write signal; and

decoupling said damping element from said write head during a steady state period of the write

~ signal.



“wite head du

. steady state or data witing period 28. As indicated, where the |oad 10
operates at a constant DC 17 FE B 200g current at eit it is
in steady state. Signal 20 (Figure 2) depicts an underid z;wr@pbbnse
havi ng the | argest.overshoot 20a during the transient response peri od.
Signal 22 (At guit be 3ppreeipicd by thwse siiahrdhewe tishaltioughtiie fallowhigdadaivgd t e
current during steady state. Signal 24 in the response of the circuit of

the pr qﬁ(%g%l]rtﬁ&v\?ﬁ r%E'ee(’lEMﬂ‘We?eré)ce Gﬁﬂg?&tdﬁ% %%fe‘i-%ﬁ%mﬁogﬁﬁ straﬂﬁ éthécﬁ of use

substant y re ed conpared wt i gnal e stea y state vdl ue

is apprpxi mat el ual to.the y state val ue of sig 20 -

uni onadbe BgRern gt e dstas nef inded e Nonfed' o Saosp af ek D et fnckiphods of

i nvention solves the aforementi oned drawbacks of wite head driver

ci r cui twse. Rather, tthepiesent giventeort ihéntended shbolimped vilpas edt fertieindht acoaniphnyigg
signal is decreased by the danmping circuit 12, faster sw tching speeds and
faster gak@ witing capabilities are achieved. Those skilled in the art

wi |l recognize nunerous nodifications may be nmade to the present invention.
For exanpl e, aci tive |oad, may, .be comprised of two or re
capacitive e(Pti %? T g@fh%ga%f Of'ﬁ@E’é‘?’gﬁﬁl”é‘fengﬁﬁé@ﬁgcgmetaﬁgar?‘étsﬂSégmve | oad,
RD, may conprise one or nore resistive elenents and or reactive el enents.
Furt herfOH%m&Q%li%er%ﬁﬁpﬁcm rreceasds, gad uporpsferenca trpthe Drawingsuytereindike hown i n
t he draw ngs, the danping capacitor, CD, nay be replaced with a

cont r ol uakdrals Sepitclike pana) addswinpeihr olled to switch on (e.g. conducting)
.during the transient period and off (e.g. not conducting) during the steady
stat e AgLdrashscAbiRf ofithe DR }i&be apparent that the danping circuit 12 of

t he present |nvent|on nmay be replaced by a nore conpl ex passive network, or
a network cant ai nonli.near c hese.and ot her nodifications
are deenmed w BH® %ecugbﬁtfi}agr%ﬁtoag@ﬁg’ 168%‘3‘? g5 ¥sent invention only as
limted by the follow ng clains. 17 FEB 200 CLAIMS 1. A wite head
current danpfisyred s epicauivaloniniicyit afthe avrit drieer headangaisble of hepirid attp wri te
head, said wite head and said cable receiving a wite signal; a danping
circuit co MFigaierigis anotheméquiyatshesirnit,of dai whitd Afper@ad afid etble ﬁdﬁ@f)ﬁ& drQ

coupl e said danping elenent to said wite head during a transient period of

said wite sﬁagﬂ,%u and e g&%m%&dcurceu dEERIPLE, watd: Q908 asrg%%f tg\msfeﬁ{ d

Ing a steady state pe od of said wite signa clrcuit

oot st aranid af<Ph QuprighdeE) A e PupalinGan, cOPr ! ses AL feast one

- Figure 5 is a set of simulations for the equivalent circuits of Figures 2, 3, and 4.

Detailed Descrin.tio'n of the Exemplary Embodiments
Figure 4 is an equivalent circuit diagram 300 of a write driver head and cable with é
- transient response current damping circuit 12 according to the present invention. The transient
response damping circuit 12 essentially comprises a capacitive load, CD, in series with a resistive
load, Rp. This loéd is placed in parallel with the equivalent circuit 10 of the write head/cable as
shown mthe F igﬁre. Rp is most preferably selected to minimize or eliminate the transient

response overshoot of the write signal, V, during a transient response period. Cp, decouples Ry,



« 3. Acircuit as clainmed in claim2, wherein said capacitor couples said

resistor to said wite head during said transient i &ﬁ ecoupl es said
resistor during said steady state period. 4. A ci raﬁ?t"? d vi claim
1, further conprising a wite driver circuit supplying said wite signal to
sai d cahirimgarsteasigisthterfor tlata vednhg) period, therebyipteversing aai unadeessary leadmg bf theher ei n
said danping circuit conprises a swtch coupled to said danping el enent. 6.

A circujtiicaBivel a}ﬁg@d&lrﬁg%é@aﬁa WHBRE Bérfbdai d switch being controlled to
coupl e said danping elenent to said Wwite head during said transient period

and to decouple said d i ng. el exent. from sai d ite head i sai d
Steady stat chen soute volTRe isehes Fomonl Gt tnt b Ay Eroughdbe fitniife

equi valent circuit of said cable and said wite head_conprises an inductive
| oad coupheitdr.tn, shargigthe eapagisar, anddbysaeh dempipg resistor] Ry hgebypdargping\ths r cui t
as claimed iii claim1, wherein said wite signal conprising alternating

pol ari tgvefshedt a3 deberfved ABbvedn tefvrdeab Miguie3 t Asapparémito BRS MIEJA if Ahehart, the
alternating polarities defining said transient period. 9. Acircuit as

claimed_ in ai wher ei.n . sai d dappi e{RL: e sy.an.over shoot.
vai ue o rnf iR G HREREBiGE £ S0 Ty B SR ViR SRR a0 e
claimed in claiml, wherein said steady state period defining a data

wri ti ngngrensieg dof/disaldthageby allawigg for cunrgnt, o, igdlopwdhyough the sapasitor. demnchg
circuit, conprising: a wite head defining a reactive load; a wite head
cabl e ctmplinglrésstaaRg Wheh &/ hembesendeadigfsiate vodtagadéfimed tha e sduedvoltagg &hpi ng
circuit coupled to said wite head, and defining a danping load to a wite

signal gkt ks br #0Ush&Nt, < €SRONAR) PO drdthoQurrSa b wih g Ahg@;qfsl?&fkuﬁaiiﬂ

cabl e, and rther defining an open circuit during a stea ate period of

T espondE o g Uy FPEPRB e ARRF rairiye RTL Bt i SR Prh e hitite Wy

to a wite head; coup,linlg

t ransi ehtespiables ghegarcai ofy

_a danping elenent to said wite head during a
®et%e signal ; and decoupling said danpi ng el enent

fromsaid wite head during a steady state period of said Write signal.

13. A ci r cuiLikewise) sihceetHe dampihgiresisicr Ry esnsived sfidrdhelaasient) periaic theonpr i ses
at | east one resistor and at |east one capacitor in series. 9
maximum DC drive current is delivered to the write head 10 during steady state. Also, when
source voltage switches from V, to low, V decreases, increasing dV /dt and thereby increasing
current, Ic,.and damping the overshoot with damping resistor, Ry, When V. reaches the DC low,
.the circuit retumé to steady state, opening damping circuit 11, and maximum current drive to the
write head 10. Advantageously, during steady state response, damping capacitor, Cp, acts as a
voltage source, thereby supplying additional write driving currént proportional to Ry,
Figure 5 represents a set of circuit simulations for the circuits of Figures 2 and 3, and
~ Figure 4. The signals 20, 22 and 24 represent the response (V) of the circuits of Figures 2, 3 and

4, respectively, of a data write signal. The_signals include a transient response period 26 and a

steady state or data writing period 28. As indicated, where the load 10 operates at a constant DC



. 17 FEB 2004 14. A circuit as clained in claim 13, wherein said capaci t or
couples said resistor to said. wite head during sal d tranS| ent period and
decoupl es said resistor during said steady state pe ?d II‘CUIt as
claimed in claim11l, further conprising a wite driver ci rcwt suppl yi ng

sai d Wdufentsdt @fikdr Po(hrﬁy?llldxs ¢abtesiyastele. SSigal\d0i (Figuteed) dlepit 6. anAmderdaiped as
claimed in claim wherein said danping | oad conprises a switch coupl ed

to said_da . I 1 aid
s ¢ ch NG e P Heer s st 208 Wi dihe SRR oo B B, gl B
during said transient period and decoupl e sai d aarrpl ng%] oad f om sai d wite
head dubidepicte daraneasdgvesthopb bpks feghced Igriia chrent gHENGERYaiAHRd SieRel i ha 1,
wherein an equivalent circuit of said cable and said wite head conpri ses
an i nduesponse dfthel cieanipdfah proscht invartianuBigucead), demesgietdsi thathe oveshodt isi r cui t
as claimed in claim1l, wherein said wite signal conprising alternating

I
o2 'ntaétui%?]taﬂﬁpaé arglﬁtoféﬂbg]&afémﬁgbggﬁ% ot BEsd, fRN&akY aete%mea@%)ﬁahﬁmel

transient period circuit” as '
clainmed in claim wher.ein sal a |n ubstasitially renovin

~an over%l‘iélotf’%?tﬁaé%’o‘fatgaﬁlﬂe%q‘ %éjdrr‘%glu ﬁ&rdﬁ‘g’e@ﬁl %’5 HACi ent p)érl od. Zlg A

circuit as clained in claim1ll, wherein said steady state period defining a

dat a writi ngThomsy it eslapphrengthdt t,lmmp(@ergugvaapon gadves the aforementioned drawbacks of

. Ay, . AYH@ Af AS. ASr . AyHf . Ay[ . Af. Al s_. Aynf L. Ay[ 9=Ys) q8e- OM

p{ qu gbdriiearhé atiod]cialbiea ] Iembaatdy; @h@e fk obablwnl paticablit dahcaltaqt@lat &) ca] ca

] ca] ca] ca] ca].ca] ca] ca] ca] ca]c”alc™a]c(al\

R e L ek sl
ook bl sl salsabealalian) g eelsaslpe o
'(~ytoje [V]ca]ca]ca]ca]ca] ca] ca] ca] ca] gg}c( aU] c(a] ca] ca] caJ ca] ca] ca

U] c’a] cprbeeal vaputadne dior sfamelp.oby cwpotye pd dhe ey 2e cappliged(of 4y pomoRg +42, 5, 2,

, 11 498 8ve dldmuink iradoffel 6ninqRAf4R]. clakerise aherbisttedadd; & cahe abwpfieadnea)ca] ¢
(aU] c( a] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ‘ca] ca! 1H223E3H3P3WB333F44

551 555%@%@@\&\% %&} g.?p(g{rg (,@% Gl ca] ca] c* aU] c* a] ca] ca] ca] ca] ca] ca] ca

] cajca cajJ ca aJ ca] ca] c”a] c*al] c*a] ca] ca] ca] cal 9-:f:
s F<<<=| ===8>¢g>| >0> >>9797#
ca] ca] ca] ca]é %?(Hlﬂdéf(cg lé‘%ﬂ‘&%&]%‘ %ﬂ%éﬁﬁf’aﬁhé&] it g@%‘t@h %22} 22} 22}
ca] ca! * BBBCDCCCC<<=| =x===8>g>| >o>x>>9’>’>’># AAA* Bl wr mhc”Y] | ] ca] ca] ca] ca]

ca] ca] cdu]aw]gsa]hcai]am@]nga]ap@aﬂ@] d]nap@apeaqm@]e@af]ﬂba]@aqr@ bﬂ%@]lc peia) cal cal caj
calca]calcalca=Ys)i K-Y "109%& () -

$109& ( JonkrbO8@io(IwifcBUR (6.1- SndAME) Qurig the tEnsiont PrdfARing)off8igKnot conducting)
@L0%& () - TH1O0%& () #10%& () - YST109% () -, 10% () -y10%& () - #10% () -e-Oi K-/

#10%& ( t): rhadl O (i sHOL R phekat that th dampi it 12
&T#lowimf]éﬂ‘gg ‘% PSR 00& () > we pf w@for/& 03'3% Snrre )°lr‘fui01o(’10fya10fya 0
- 0, 0, &
- & 18re/e§§n(t vaer?u(%l r%lgy/ ex(e)placlf %}9 a/rnoQ complex passive network, or a network containing

nonlinear components. These and other modifications are deemed within the spirit and scope of

the present invention only as limited by the following claims.



;. pi K- HLOY&' () - F10%&' ()-109%& ()- "10%& ()- s"10%& ()- y g#10%& ()- $10%& ()-\
bC- HL0% " 10%& ()- #10%& ()-f 10%& () - 38&10%& ()- ! MB#10% : & () - 0g10% & () -

PRAE- H10% y/ | 100& () - - 100 ()- *1100& ()-( $10%& ()- '

y&t 1 109%: () - L8$10%: () - R(BbCL0%3: 109& () - y#10%& () - s10va ) FEBLOY:

107" 10% ()- 1$10% () - BRIEbCL0% 10%QLAIMSI0%E () - yF#10%& ()- y! 10% ()-

yM 10% () - S@ 10% () - MBAEDCLO% " $10%& ()-y: $109%&' ()-y" 10%& () -

Toow ()15 A0TE (iR e PLoR ™ o 100 ()

2 2905 O BRI AR 0 0 SR IS8 Ll ARUSIARIE (i
f$109%& ()- fSH10%&' ()- w'v5dEbC10% 3" &$10%&k' ()-S _

1109 (sigfak#10%&' () - @10%&' () -f Y10%&' ()- SF"10%& ()- XrdEbC10% / @10%& () -
f -#109%& ()-f+ 1109 ()- @10%& () - _

a damping circuit comprising a damping element, said damping circuit adapted to couple
said damping element to said write head during a transient period of said write signal and adapted
to decouple said damping element from said write head during a steady state period of said write
signal.

2. A circuit as claimed in cl.aim 1, wherein said ddmping circuit comprises at least one
resistor and at least one capacitor in series.

3. A circuit as claimed in claim 2, wherein said capacitor coup]es said resistor to said write
head during said transient period and decouples said resistor during said steady state period.

4.  A-circuit as claimed in claim 1, further comprising a write driver circuit supplying said
write signal to said c;able and said write'héad.

5. A circuit as claimed in claim 1, wherein said damping circuit comprises a switch coupled
- to said damping element. |

6. A circuit as claimed in claim 5, wherein said switch being controlled to couple said
damping element to said write head during said transient period and to decouple said damping
.clement from said write head during said steady state period.

7. A circuit as claimed in claim 1, wherein an equivalent circuit of said cable and said write

head comprises an inductive load coupled to a reactive load, respectively.
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11. A write head current damping circuit, comprising:

a write head defining a reactive load;

a write head cable coupled to said write head and defining an impedance load;

a damping circuit coupled to said write head, and defining a damping load to a write
signal during a transient response period of said write head and said cable, and further defining an
open circuit during a steady state period of said write head and said cable.

12. A method for damping the transient response of a write head comprising the steps of:
supplying a write signal to a write head;

coupling a damping element to said write head during a transient period of said write

- signal; and

decoupling said damping element from said write head during a steady state period of said

© write signal.

13. A circuit as claimed in claim 11, wherein said damping load comprises at least one

resistor and at least one capacitor in series.
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damping load to said write head during said transient period and decouple said damping load
fronll said write head during said steady state period.

18. A circuit as claimed in claim 11, wheréin an equivalent circuit of said cable and said write
head comprises an inductive load coupled to a reactive load, respecti\}ely.

19. A circuit aé claimed in claim 11, wherein séid write signal cornpris..'mg alternating
polarities of a DC signal and wherein the transition between said alternating polarities defining
said transient period.

20. A circuit as claimed m claim 11, wherein said damping element substantially removing an
overshoot value of said writg signal during said transient period.

21. A circpit_as claimed in claim 11, wherein said Steady state period defining a data Writing

period of said write signal.
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