DRI VE CIRCUI TS FOR A MAGNETI C RECORDI NG DEVI CE Field of the |Invenfiegns2o-2
The present invention relates to a drive circuit for a magnetic neoarding

devi ce. More particularly, the present invention relates to a drive
circuit for a magnetic hard disk drive. Background—of "the 1 nvention
Fig. 6a illustrates a conventional drive circuit_%ﬁs&gn I ving a magnetic

i~ edconnect ed
to magnetic heads 3 to 6.° The magnetic heads 3 a J" tively
di sposed near the upper and |ower surfaces of a f d the
magneti c heads 5 and 6 are respectively di sposed near the upper and | ower
surfaces of a second disk 2. The disks 1 and 2 rotate around a rotary
shaft 7, -and thus, the heads 3 to 6 are capable of selectively witing

and reading data tgrel drrefrivae rol! hagseitd e cdrpkfie %E%E}ég?- General |y,
the magnetic heads 3 to 6 are respectively provided at the tips of sw ng

ar s (notEgggﬁgﬁuiggﬁgiﬁxkﬁﬁiaﬁads 3to 6 inthe radial direction of the
disks 1 and 2 en the swng arns nove within a novable range 9. The drive
circuit 15 is gHOVHHELeh §REeNEELND fod NEySW NG.;YJTE | ically
connected to the nagnet?c h%gdgng%% %X%?aéédﬁgsgagg%ﬁ; aﬁgp %ﬁg?ﬁg 0

several CodABLRL S relBMRinbN UM ' Mot Jrditularly, the present

hard di sk drive. As shown in the figure, the drlv%ﬂﬂr
Il

invention relates to a drive circuit for a magnetic hard disk

drive.

kar venti

Fig. 6a illustrates a conventional drive circuit 15 for
driving a magnetic hard disk drive. 2As shown in the figure, the
drive circuit 15 is connected to magnetic heads 3 to 6. The
magnetic heads 3 and 4 are respectively disposed near the upper
and lower surfaces of a first disk 1, and the magnetic heads 5
and 6 are respectively disposed near the upper and lower surfaces
of a second disk 2. The disks 1 and 2 rotate around a rotary
shaft 7, -and thus, the heads 3 to 6 are capable of selectively
writing and reading data to and from the surfaces of the disks
1 and 2. Generally, the magnetic heads 3 to 6 are respectively
provided at the tips of swing arms (not shown) to move tﬁe heads
3 to 6 in the radial direction of the disks 1 and 2 when the
swing arms move within a movable range 9. The drive circuit 15
is provided in the vicinity of thé swing arms and is typically °
connected to the magnetic heads 3 to 6 via wires which have

lengths of several centimeters. Thus, the drive circuit 15 is

.
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capabl e of reading and witing data to and fromthe disk by outputting and
receiving signals to and fromthe heads 3 and 6 via the wires. Al'so, the

drive circuit 15 is connected to an i nput/output sngmetmgeg,ﬁ that it

can exchange signals with an external circuit such a‘iedLSI
Fig. 6b is a block diagramshow ng an exanple of th H bet ween
a CPU 100, a read channel LSI (i.e. a c@ntrol circu h he drive

circuit 15. The CPU 100 exchanges data and comands with the read channel
LSl 102, dhibeqke ehan l; i tg.0r, . Qut I gugshgnals to
and fronf?ﬁe d ok §gad99?tg§é.H§lt}9&FF§EH7%PIfﬁgfrgﬁéé gﬁ% gg?%i d

rrve cirrcu
(i : n ; . . . : N Ea 6 q
Che var| SatPREPind nd PRI LYo el 484 St GOHEAL B S 21 o
102. . Sh LB e figure,,.the circuit .15.conprise ad/ wite
ci r cui tA%%, Q§’Qr ggﬁggbsté%ﬁ f PR . ,‘I'ea CLrJJ'e]:a‘:ti"/I i %erg'%s:ﬂs"[“és"rﬁc%&dgi c 1t | 34, a
head I ' ' it., 35 d ' t ti ' I t. . 36.
Arco, tnatPleREPEE 19tk BU0d Yorarcat’ SRR ExaitTS A 29 8h read

reanplifiers. 30 to 33. .n addition, the magnetic heads 3 to 6
Pespggt:9@I§§58ﬁ?%énF%ﬁqW%§ SNE. h§g359? %h?%ﬁ%i &é&d heaZS 3b to 6b.
Wh data i ittt t di sk .g, the disk 1 ' ticul it
noad (0.0 wFEE-hdR Sy o lank GHAGHIT oAROLLARn RS SATBLE | BE0/SHS (o
sel ection signal 56 are supplied from ,

interaction between a CPU 100, a read channel LSI (i.e. a control

circuit) 102, and the drive circuit 15. The CPU 100 exchanges
data and commands with the read channel LSI 102, and thg read
channel LSI 102 inputs or outputs various signals to and from the
drive circuit 15.

Fig. 7 illustrates the detailed configuration of the
conventional drive circuit 15 shown in Fig. 6a and the various
signals it receives from and transmits to the read channel LSI
102. As shown in the figure, the circuit 15 comprises a
read/write circuit 200, a read postamplifier 23, a read/write
switching circuit 34, a head selection circuit 35, and a write
current generation circuit 36. Also, the read/write circuit 200
comprises write drivers 26 to 29 and read preamplifiers 30 to 33.
In addition, the magnetic heads 3 to 6 respectively contain write
heads 3a to 6a and read heads 3b to 6b.

When data is written to a disk (e.g. the disk 1) via a
particular write head (e.g. write head 3a), a chip selection
signal 57 and a read/write selection signal 56 are supplied from

an external control circuit (e.g. the read channel LSI 102) to
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an external control circuit (e.g. the read channel LSI. 102) to
the read/wite switching circuit 34. The chip selection signal 57 enables
the drive circuit 15 and sets it in an operational St&h@Sh@ﬁﬂsﬁaﬁR lac

read/ wite selection signal 56 indicates whether a rea e
wite operation is to be perfornmed. In the present exa}mgﬂ!ﬂugml | 56
I ndicates that a wite operation is to be perforned. | uch
signals 56 and 57, the swtching circuEt 34 outputs a read/ wite node
signal indicating that a wite operation is to be perforned. The
external control circuit also outputs a two bit head selection signal 51
and 52 t $heh&epddwrid sstiitehiogr circuds Jor Thel ebipngebeetidn tdigyrfaiur
heads 3 to 6. The circuit 35 inputs the signal 51 and 52 and determ nes

t hat t he Sfagiabileshdhe riye choenitelBcamd setpeif oim anreperariondl e
operation. As aresult, the circuit 35 outputs an enable signal to enable
the wit stagei vand 2Bhameaddatigecanpectier S@mali S8 andicanesoteskiax t he
magneti ¢ head 3. The -wite current generation circuit 36 inputs the

read/ wr i tée neadeopéxatdlon ponat wel v agernatien S\ tohbagpet fotnidd, 34In the
predetermned wite bias current, and a wite data signal 53. The

predet er rireseéntr ekamples thy rsdynalls sgetedidLk Ptheenaeqking opdr £X{ & nal
resi stor 55 between the wite current termnal 54 and ground. Since the

read/ wri tis read®eSp@hBdbrie®OM e reisheHbe 8¢ sudiliGynRIsase khe §Pdegnd he
generation circuit 36 outputs the
switching circuit 34 outputs a read/write mode signal indicating
that a write operation is to be performed.

The external control circuit also outputs a two bit head
selection signal 51 and 52 to the head selection circuit 35 for
selecting one of the four heads 3 to 6. The circuit 35 inputs
the signal 51 and 52 and determines that the magnetic head 3 has
been selected to perform a read or write operation. As a result,
the cirxcuit 35 outputs an enable signal to enable the write
driver 26 and read preamplifier 30 which are connected to the
magnetic head 3.

The -write «current generation circuit 36 inputs the
read/write mode signal from the read/write switching circuit 34,
a predetermined write bias current, and a write daté signal 53.
The predetermined write bias current is generated by connecting
an external resistor 55 between the write current terminal 54 and
ground. Since the read/write mode signal from the circuit 34
indicates a write mode, the generation circuit 36 outputs the

predetermined write bias current based on the write data 53 to

the write drivers 26 to 29. S$Since the enable signal output from
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predeterm ned wite bias current based on the wite data 53 to _the wite
drivers 26 to 29. Since the enable signal output from ThisSheetHas Been Replaced

4 the head selection circuit 35 enables the wite dri v&ﬂ“ﬂﬂl“l“ﬂll;ﬂﬂte
driver 26 drives the wite head 3a with the wite bias from
the generation circuit 36 to wite data tg t he magnetic disk 1. For
exanple, if alogic "1" is to be witten'to the disk 1, the wite driver
causes the wite bias «current to travel in one direction through the wite
head 3a. (rhe Heead sRlestidn cirauiv@ emblies tdebwriketdeiven the tdiesk

1, the wite driver causes the wite bias current to travel in the other
direction twritghdrtireexr 26 edhiers the write \Wead Aa rarth ithe emmitfer dhas di sk
(e.g. the disk 1) via a particular read head (e.g. read head 3b), the chip
sel ection curxent utpetts firbe dhevegeneratidn Hiricnidn36pbo avribmldastattsy and
the read/wite selection signal 56 indicates that a read operation is to
be perfornethe Amagneeial tiskhe.swikchiexampleguiitf HB4logi@ut's”aisead/ e te
node signal indicating a read node. Al so, the circuit 35 inputs the

head sel ectwpitidrgngd e afichk 37, ahé deiieendreser heduide tRgMeiite hends 3
has been selected to performa read or wite operation and enabl es the

wite drivegurgén@ngor €28vdl e drd | Bred@ioAS tArbesH| the tRELt€AMead 3a,

preanplifier 30 inputs a predeterm ned read current and applies a read

bias curregj tRetdenéfashdiead Sl haged epr the wy edelpimiandrpeade GLEK ent
so that the head 3b reads data fromthe disk 1 and

1, the write driver causes the write bias current to travel in

the other direction through the write head 3a.

When current is read from a disk (e.g. the disk 1) via a
particular read head (e.g. read head 3b), the chip selection
signal 57 sets the drive circuit 15 in an operaticnal state, and
the read/write selection signal 56 indicates that a read
operation is to be performed. As a result, the switching circﬁit
34 outputs a read/write mode signal indicating a read mode.

Also, the circuit 35 inputs the head selection signal 51 and
52 and determines that the magnetic head 3 has been selected to
perform a read or write operation and enables the write driver
26 and read preamplifier 30. As a result, the read preamplifier
30 inputs a predetermined read current and applies a read bias
current to the read head 35 based on the predetermined read
currxent so that the head 3b reads data from the disk 1 and
supplies it to the preamplifier 30. The predetermined read
current is generated by connecting an external resistor 61

between the read current terminal 60 and ground.
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supplies it to the preanplifier 30. The predeternihédm?;éd current is
generated by connecting an external resistor 61 betweeEks $h@ Hachuen Replatednt

term nal 60 and ground. Then,
the preanplifier 30 anplifies the signal received from d
supplies the anplified signal to the p&stanplifier 23. d 3b
may be a nmagnetic-to- electrical resistor which changes resistance based
on the magnetThen|i chel pHidRpeslfior (0 anEEi Sled the TéinalieBefvé@Ukm 0"  ON
t he di sk passes by the head 3b; the head 3b has one resistance, ang‘mhen a

logic "1"tms theadli Sib Pagies dupgdiiesheade 3Qmpi:bﬁét€a0§i§31ahas t%”ogéﬁgrb

resi stance. Thus, the read bias current flow ng through the hea

changes qapovuhilg @A hesreadpmdat@ad aRdad Ny ddie ¥a! Léed‘%\%;{%éjacta can be

determ ned based on the changing current. Sincethe rea ﬁbé@lsignal
fromthe exddEpida134 b8 €4 €Sird ke , i AphifLar lifies
the signal fromthe Ereanp?%fierc Oqgh outp%?glggégs réﬁﬁbgatéé gg&%nd 59.

I 705" AR SIS S0 e QRLBLL AT Gt it SLLSHL S e
[rom the ghslerk YARkNeRad 1EPI Y ndle gl "l TR 1B BSR4 O
vhen dat S AR, ASACALE 4 IS Gent Beataab g o0 o o FBSE M el
desirableébfhghgﬁhggg gL hggrggnggr resistance. Thus, the read bias
current flowing through the head 3b changes depending on thg read
data, and thus, the value of the data can be determined based on
the changing current. Since the read/write mode signal from the
circuit 34 indicates a read mode, the postamplifier 23 amplifies
the signal from the preamplifier 30 and outputs it as read data
58 and 59.
The above example illustrates the operation of the drive
cixcuit 15 when data is written to the disk 1 via the write head
3a and when data is read frxom the disk 1 via the read head 3b.
Also, the circuit 15 operates in a similar,manner when data is
being written via the write heads 4a to 6a and when data is being
read via the read heads 4b to 6b.
Recently, increasing the storage capacity of hard disk
drives has become extremely desirable. One method of increasing
such capacity is to increase the frequency of the write data

signal so that a larger amount of data can be stored in a fixed

area of a magnetic disk. In other words, the speed at which data
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such capacity is to increase the frequency of the wite data signal so
that a | arger anount of data can be stored in a fixed Tygyspet His BgenR ic
disk. In other words, the speed at which data or
read fromthe disk is increased. The recording freque&”&& ed by
decreasing the inductance of the wite _head. However, e 1 nduct ance
of the wite head decreases, the | evel ®of stray i nductance which wll
adversely affect the wite operation also decreases. Specifically, the
Wite hedd wsitteralce otroreadpfromy theidisklasaitorddseddi skhe frédwramunt of
stray inductance surrounding the wite head exceeds 10% of the inductance
of the wiirequbrey ddrsbkf raiSeY Birodecrdagihoviid Agdideandenddctneceridfe t he
head, the sensitivity of the head to stray inductance increases, and thus,
t he recomgiadg fRewewsGy whén dified indaatMcHf Bhé casasd hexandedrsddsyi n poi nt
by | owering the inductance of the wite head. Wth respect to the
conventi anad Yhdele of rstitay lhddtSassadhicAb@it) hbeetdely aiffedy dHie
circuit 15 is |arge because many external conponents nust be connected to
the drivesuditeCupbrdfion aldotfetrealsBs. Wi Spdrd rSUA1I DYNdhRIwhDEe dHéME G r CUi t
15 becones conplicated. As a result, the distance between the drive

circuit (arardehhsrdmanet beiteadtadebore iasskel atineelamoliat 965 s¥ehy hus, a

substanti al anmount of stray inductance is present around the heads 3 to 6.

Accor di ngiygudth@ct Z@uﬁéo&mngefﬁ&ge 3urQtl OGR!t exBEedd INidy CBRL | yhd educed,

and the recording frequency o
inductance of the write head itself. Therefore, by lowering the

inductance of the head, the sensitivity of the head to stray
inductance increases, and thus, the recording frequency of data
cannot be increased beyond a certain point by lowexing the
inductance of the write head.

With respect to the conventional drive circuit 15 discussed
above, the chip area of the circuit 15 is large because many
external components must be connected to the drive circuit 15,
and thus, the wiring surrounding the drive circuit 15 becomes
complicated. As a result, the distance between the drive circuit
15 and the magnetic heads 3 to 6 is relatively large, and thus,
a substantial amount of stray inductance is present around the
heads 3 to 6. Accordingly, the size of the heads 3 to 6 cannot
be significantly reduced, and the recording frequency of the
‘drive circuit 15 cannot be significantly increased.

Specifically, as shown in Fig. 7, nine terminals are
provided to connect the drive circuit 15 to the external control

circuit and the resistors 55 and 61. Therefore, the size of the
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drive circuit 15 cannot be significantly increased. Specificérr§fmés
shown in Fig. 7, nine ternmnals are provided to connecthitSkeet Hid Been Replabedi

t
15 to the external control <circuit and the resistors SSigmmmwﬂmmLore
I

the size of the
drive circuit nust be increased to adequately separate t

avoid a signal crosstal k between the sidnals i nput to and output fromthe
termnals. Accordingly, a large amount of stray inductance exists around
the drivedEiyeuicireBit | mustddre t bnpreassn tde astequatehyucepacater dthe
effecting the read and wite operations of the heads 3 to 6, the inductance
of the hebeEMinals sonaweider rsslgapilyvekgsstajk hetweencshkt sighalstinpue
capacity of the disk drive and recording frequency of the drive circuit 15
cannot betf nenéagetbutlfingm shieyv seymindks of ffertorddhgliffe 8t tayge nslucimince may
be avoi ded by separating the drive circuit 15 and the heads 3 to 6 via a

| ar ge di sehretrayHoneuetanden egiishs casmndt tike siriveotitteithalSd diIskoddéwe
cannot be nade conpact. Thus, a need exists to provide a drive
circuit foo gprevegtethe staayr dhagetkmdec €xom ofieitingetisé nadcapdcwiptgee and
stray inductance of peripheral wiring of the drive circuit is reduced.

- Anot her nepéraxidiss of Othé Heaize 3t B 6 caeWihbiect4fs @ khef hdalia 9ft@
magneti ¢ recordi ng devi ce. A further need exists to increase the

recor di ngedeast toe ek1hbevaRENAhC ES Y HeRU1ESVERE storage caplcdedi b onal
need exists to provide a drive circuit for a magnetic recording device in

whi ch thecgregakk Oy LRATA SelcBirtiffg IPr ditledis) Y @Al armencwguferwhef al
wiring of the drive circuit i's formed by a hi"gh-inpedance netal evaporation
Process. cannot gé §I11(-3£éaééi;{..t heﬂ%ﬁé@ﬁ%{c‘%g‘bﬁ[?tgﬂgpégﬂg@s aogru{g SLEgyi t for

a magnetic recording device in ias current and read bi as

current c i opftimzed to t ._ap prl.ate r t.valu
SUMARY CEGPE TRy R SVeitea By ShATRS P Bhe RIS CTHeh T8 1 TR ot
invention,, there. is,provided a qrive circuit for,a nagnetic _regcording

dovi ce. oShBr ERAL:2 ¥ Wia 3 JardE G FCAiCamn: divieTades it FRERAGAS NG

out puts a orresgon ing witing current to a wite head to store

i nf or mat i &ACoft8S a° fiagdgpdgk drive canngt, bg made ¢RIMREGter whi ch
supplies a bias current to a read nagnetic head to sense infornmation stored
on said magnetic disk and which anplifies said informati on as output data;
a wite predriver i.ch 'qu S awite data signal and a wite node signa
and mhichsgﬁB%F¥e%E2gFﬂjk%FP&i8%ta to said wite driver based on a wite

node si gnal

An object of the present invention is to provide a drive
circuit for a magnetic recording device in which the stray
capacitance and stray inductance of peripheral wiring of the

" drive circuit is reduced.

Another object of the present invention is to increase the
read/write frequency of data of a magnetic recording device.

A further object of the present invention is to increase the
recording density of the magnetic recording device.

An additional obﬁect of the present invention is to provide
a drive circuit for a magnetic recording device in which the

operation characteristics do not deteriorate when the peripheral
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i

a read postanplifier which inputs said output data and a read node n L
and which anplifies said output data to produce a read dﬁnséh\i%a 'ﬁﬁ? on
r ol

ee:
sai d read node signal; and a control circuit whic @\“‘
signal as serial input data and determ nes a current valu
operational node of said drive circuig based on said control signal,
wherein said control circuit generates said read node signal when said
operati I €y : ar t.es sai.d. W | 'prll when
sai d oﬂselr aﬁglor?lqrrg e %s{‘gea\%ﬁ@?ggﬁogg gﬁ%%ebﬁéian%s} P\c/imé%ﬁ?fggﬁggcrﬁécwt

out put I ignal corresponding to said current val ue.
Accord%r%%%gaggg#héggggﬁgbt of the present invention, there is provided a

drive circui, Lec_recordin eyJd ce,._co ising. .. . wite
driver whic i%gé%gﬂ\%%%%égﬁato I8kG g’Lf‘(tjp’ER% EI%%TE sﬁgﬁgf‘ﬁb"ﬁﬁ it ng° curr ent
to a wjte .head to.store information ontQ a magneti c di sk based on a wite
cur r entPEBREAG§ FFyRg circuit for g ‘?@éﬁt‘:ﬂfzeﬁﬁﬁ‘?’fcﬁir@r dSiER LDpBRTER a bias
current_to a read nmagnetic head to sense information stored on said

magnet i 2%l ¥F1ERd DAMRSC HEUERSNY jand sBe3A | RERF nEHFERNEs C8tk RR 8a%htBased on

a bias current setting signal; . a wite predriver which inputs a
wite dRBREZAMILOLFRCIMAET t APRERRE IAtEN SR XERBT WRERR suppl i es said wite
data to said wite driver based on a wite node signal; a read

postanpl i fi e¥n wpFder | EpLachisied e APovearadantinarr ehieabsle ai graveand
which anplifies said output data to produce a read data signal based on

sai d reatroitide forgaanagnetic recordiogt device riuinromiided.i nfoesdaivent rol
signal as serial input data and generates said read node signal when said
control csrgunat coeprisess a wreak rrdeeaf whdcl dnputscwribet dagenendtes said
wite node signal when said control signal identifies a wite node, and

out put soatputs entcoraksposd itilwriasad Qicrentdtooatwoitesingaal toasdore a
current setting circuit which inputs said current value signal and outputs
said WiheofHat o8 SR/EL! R ridgied cand s¥3i th biasd CokeaRplseiét Nghskgnal

based on said current value signal. . Accordi ng to anot her aspect of
the Pre§ﬁﬁflb_l'.i.9¥e,"$'Bﬂasadyz‘r\éﬁtc't{&uht ddd AnEBYEeLé Cne8RAOT € NGed@Yl CE IS
provi ded. The drive circult conprises: a wite driver which I nputs data and
out put s; I | td i inf:ar mat i on
ont o o FRESERERACTILRGa A el SUEA. WK anE BATH MPELHS M Tt 1o
a read L.C.head.t e .pfor I S . sai i i sk and
ahi oh anBtPEnsEi8E e BebPIRT esRe 0 o te B R e Q8 PP ECHTIARYE Ak o

i nputs Lt ata signal_via, g data . ignal.line and.a _wsite node
si gnal %ﬁ\g&ﬁhﬁiﬂa ssl}ﬁgﬂa?eglga? ada&%ﬁ lségﬁ%& aljtrbe fgladgwr htéé gl}ol%ers%gsiaé‘d on
said wit de _signal,; a read post lifier_which_inputs said oqutput data
and a r§§§ %Hﬁhsﬁ‘zr?ji’eénﬁahﬁﬁi‘ﬁ‘ﬁ'tgnggp‘?ité% A% EaFBu rld%ﬁ%%ac?e& Ruce a
read data signal based on said read node signal; and a current signal

det ect i §§18i FEEER RAFRNSIMAK's AuFedd PPRAPMBLF FEoE W Eh PRI GhA23d a sai d
data signal line and generates a current val ue signal based on said

ext er nalPutPuterdatietanthgaskgadl rode signahc@pddivhg fo MRS Sidfect of
the present invention, a drive circuit for a_nmgnetic recording device is
provi de®UtpNE datay & prodice comsaisdata signadebafed an wAlehread qradeen by
said a current setting signal, inputs wite data, and outputs a

cor r espaidginvgg ;wantli agconrerttsignal weiteethsgdcivcgivrehich cimmutiamonto a
magnetic disk; a read preanplifier which is driven by a bias current
setting esitgimalal uaRlenes sething signahtviad saicadbhtegniadrial hdade tandgense
information stored on said magnetic disk, and anplifies said information as
out put dfdnraew At €uPFatl ivadhieWBi§hal sl anvsiatia daternaynehryéme a dat a

setting signal.
In order to further achieve the above and other objects, a

drive circuit for a magnetic recording device is provided. The
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signal line and a wite node signal and which supplies said wite data to
said wite driver based on said wite node signal: a readh t gext Repfaced
whi ch inputs said output data and a read node signal and ﬁ i
said output data to produce a read data signal based on s

signal; a current signal detecting circuit which inputs an external current
setting signal via said data signal |line®and generates a current val ue
signal based on said external current setting signal; a node selection
circuit wirive igipetdtacomptises signalitendrgeseritiiah I8 drdnienebyodaidi gnal
and said read node signal based on said control signal; and a current
setting carcmirtcentti cdeitipiy Ssbpmall CULfipils VAkike Sugnal and ovhEptits sai d
wite current setting signal and said bias current setting signal based on
said curreotrespodiignalriting currbREOr€d Nt t Qrra &l | hlealur kher sagpect of
the present invention, there is provided a nagnetic recording device

conpri si nghformation GntMdG¥nBric disk; adrdBRPHdamp192d e SAERI 9N said
swing arm and a drive circuit which drives said nagnetic head,

wher ei n sakgvél IlP Liigy &u'téergi ReeHg 0BGl SubPDi & T N3 tRkdeHRINELIC

head rather than a base of said swng arm

10 Brief pegCriddd ORaPhetfte RELM Qgssmeﬁe biﬁ_fgrx@@&v&x ODLEEL S QﬁSsaid

advant ages of the presént 1nvention econe nore apparent

descr 1 Piakfe el e SLar it PIOPUIRN b BRLERL Wid ol sl L g L1

attached i's a ﬁaanetic
recordi ng LC A i ngorpor.ates a drive ciyguit accarding to a_ first
enbodi manfvg%%t %ere\grglelggﬁt ﬁ\?g‘nﬁ%@ﬁ?s a wr:%eg_ a%ﬁ\ i B o‘éjknga&fagﬁ of a
drive circEit f cording to the first_eg&odigent_ f the_present _inyvention;
Fig. 2b i&*&8h SR4Gr ATt TO8R: F ANl ARR h’é@béFBFﬁgest%a’t%émflitﬁst
enbodi nent, of the present invention; Fig. 2c is a block diagramof a
current s8RERNEC §ACUFELLE dHRhpased (e SRLASYT i SWose AL IBALL e TeaSsent
i nvention; Fig. 3 is a waveformdiagram of various signals input to
and postamplifier which inputs said output data and a read mode
signal and which amplifies said output data to produce a read
data signal based on said read mode signal; a cuxrent signal
detecting circuit which inputs an external current setting signal
via said data signal line and generates a current value signal
based on said external current setting signal; a mode selection
circuit which inputs a control signal and generates said write
mode signal and'said read mode signal based on said control
signal; and a current setting circuit which inputs said current
value signal and outputs said write current setting signal and

said bias current setting signal based on said current value

signal.
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output fromthe drive circuit shown in Fig. 2a; Firg4ais a btock
diagramof a drive circuit according to a second enbodi _p of the resent

i nventi on; Fig. 4b is a block diagram of a counter

selection circuit, and current setting circuit according u
enbodi nent of the present invention; Fig. 5is a ma of
various signals input to and output frommohe drive circuit shomn in Fig.
4a; Flg 6a is a bl ock dlagran1of a magnetic recording device which
I ncor por at €& R i Fig. 6b is a

bl ock dlagréh{shomnng4an exanple of the- interaction between a CPU, a

control circuit, TinchowdBRictanahd EviRtE&dds Wt bresent inPentibl @
bl ock di agram of the conventional drive circuit. Det ai |l ed Description of

the Preferredl Fnbedon@nitore appabedtf Wy oMbk %?'Pﬁ' aBt8i1t Reekehenr ed
enbodi nents discloses specific configurations and conponents. However, the

preferred esiodiimetits avfe ek tBX2BRLESnEE tdecry ‘r%ach{/&chéd“e%wlﬂgs &Hd

thus, the specific features described below are ne used to nore easily
descri be sughi ewbodi ments and to provide an overall understanding of the
present invention. Accordingly, one skilled in the art will readily

;ﬁgggp'ﬁ;ﬁt tshat E0§. PLeSENL bIYER! 4PNgtdn ¥ d 'R JNSANGY WeSice
which incorporates a drive circuit according to a first
embodiment of the present invention:

Fig. 2a is a block diagram of a drive circuit according to
the first embodiment of the presenf invention;

Fig. 2b is a block diagram of a control circuit according
to the first embodiment of the present invention:;

Fig. 2c is a block diagram of a current setting circuit
according to the first embodiment of the present invention;

Fig. 3 is a waveform diagram of various signals input to and
cutput from the drive circuit shown in Fig. 2a;

Fig. -4a is a block diagram of a drive circuit according to
a second embodiment of the present invention:

Fig. 4b is a block diagram of a counter circuit, mode
selection circuit, and current setting circuit according to a
second embodiment of the present invention;

Fig. 5 is a waveform diagram of various signals input to and
output from the drive circuit shown in Fig. 4a;

Fig. 6a is a block diagram of a magnetic recording device

which incorporates a conventional drive circuit;

fasriomsenssr vom -
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descri bed bel ow. Furthernmore, the descriptions of various
configurations and conponents of the present invention w@&gg}myﬁ&MEHMMWe
been known to one skilled in the art are omtted for B ity
and brevity. Fig. 1 illustrates a magnetic recorm%‘\%‘\‘\\m. a
hard disk drive) which incorporates a drive circuit acc a first
enbodi nent of the present invention. As .shown in the figure, the disk
drive conprises first and second disks 1 and 2, magnetic heads 3 to 6, and
drive circuits 151 to_154. The netic . head 3 is disposed ngar, an
upper surface o?ﬁs’tqrfe Pi A& i E%mf? éﬁ% A AR ﬂ%a&xfi‘%?z'edi% o588
near a | ower . , ., 1 2 surface ,of the
first disk PEGIFHEP DL, mGhdri @ FUNTFY cdrepity s %&?P"&H%BB@E
surface of éhe second .di sk 2, and the nmagnetic head 6 is disposed near a
| ower surfaBetBt HEWE0AR disk 2. Wien the disks 1 and 2 rotate around a
rotary shaft or _axis 7, the heads 3 to 6 npve with nespgct fo the surfaces
of the disks 1 5t 7 3R CHOCKeSHARFAR A £BE RAWINSI9RG L1 ABHYE TRV 1
and 2. Also, the heads 3 to 6 are respectively connected to sw ng arns
(not shown) and can be noved in the radial direction of the disks 1 and 2
e swhg arns wWth range 9. Drive

L S L Rt ety et Bl Grelly &2t 0 the magnetic
heads 3 to 6 and _control the reading and witing operations of the heads 3
to 6. Also, the Hr¢vECLLPHIRGs deBsr1psiens Gfaythe PESEETTEGel SPRAHEINEISS on
t he act ual smﬁn? arnms i _

discloses specific configurations and components. However, the

preferred embodiments are merely examples of the present
invention, and thus, the specific features described below are
merely used to more easily describe such embodiments and to
provide an overall understanding of the present invention.
Accordingly, one skilled in the art will readily recognize that
the present invention is not limited to the specific embodiments
described below. Furthermore, the descriptions of various
configurations and components of the present invention which
would have been known to one skilled in the art are omitted for
the sake of clarity and brevity.

Fig. 1 illustrates a magnetic recording device (i.e. a hard
disk drive) which incorporates a drive circuit according to a
first embodiment of the present invention. As shown in the
figure, the disk drive comprises first and second disks 1 and 2,
magnetic héads 3 to 6, and drive circuits 1S1 to 154.

The magnetic head 3 is disposed near an uppexr suxrface of the

first disk 1, and the magnetic head 4 is disposed near a lower
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ﬂﬂéawﬁhich the heads 3 to 6 are nmounted by using a bunpm&%&&ﬂhQﬁam he

bunp techni que, solder is put on the swing arns, and t U|ts
151 to 154 are nounted on the swing arns via the sol dgwlﬂam ads 3
to 6. Various signals are also transmtted betwe

circuits 151 to 154 and an external Eglce (i.e. an external controller or
processing circuit such as a read cha LSI). Specifically, control

signals 12 are input via a control signal termnal 12A and output to al
of the S¥rtasecef dhe £irst dosksly. (Simgdexilyel the magneki hsiaghdl 4513 are

I nput via a data-signal termnal 13A and output to all of the circuits 151
to 1544disposed near an upper surface of the second3dipkrdl| end thSinilarly,

data signals 13 nmay be output fromthe <circuits 151 to 154 via the

t er mi nFagneAc head 6ALsodispesdd gfearhe fLowerdsuw€aas raflitthe sE®bndo 154 are
connected to a ground signal 14 via a ground term nal 14A and are supplied
Wit h peldsik 2i.grighen i tdasksdlf andn 22 ybetie acound. a ddwarypaAfisiognal s 1la
to 11d are respectively connected to power source drive termnals within

t he. driard sci7; cthe hebks Sotd 568! rovre wiflpinespevertd cHsueifucestsf hk t o 154.
Al so, the power signals 1la to 11d serve as chip select signals for

sel ect iddalks 1aehd VAt came rekat Bed OhFitl taathSot gndSfréy @i Yaiskp! yi ng
one of the signals 1la to 11d to one (or none) of the circuits 151 to 154

at any giue 2.n5%a8b, thdhHeads S3 & @'alreOfre"sB@cgibé’Py Gorirdbden kRl to 154
are not S|nultaneously activated, th
swing arms (not shown) and can be moved in the radial direction
of the disks 1 and 2 by moving the swing arms within a swing arm
novement range 9.

Drive circuits 151 to 154 are respectively disposed very
close to the magnetic heads 3 to 6 and control the reading and
writing operations of the'heads 3 to 6. Also, the drive ciréuits
151 to 154 may be respectively packaged on the actual swing arms
on which the heads 3 to 6 are mounted by using a bump technique.
In the bump technique, solder is put on the swing axms, and the
drive cireuits 151 to 154 are mounted on the swing arms via the
soldexr near the heads 3 to 6.

Various signals are also transmitted between the drive
circuits 151 to 154 and an external device (i.e. an external
controller or processing circuit such as a read channel LSI).
Specifically, control signals 12 are input via a control signal
terxminal 12A and output to all of the drive cixcuits 151 to 154
in parallel. Also, data signals 13 are input via a data signal

terminal 13A and output to all of the circuits 151 to 154 in
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““Consunption of power is reduced. Fig. 2a shows an illustrative
exanpl e of the structure of the drive circuit 151. ﬁ%ﬁ

% el .ag & he
circuits 152 to 154 have a simlar structure, a descr en ed
circuits 152 to 154 is omtted for the sake of brevitH ”' l 'l 3
illustrates various signals input to or output fromt It 151.
As shown in Fig. 2a, the drive circuig 151 conprises a wite driver 18, a
wite predriver 19, a current setting gircuit 20, a control circuit 21, a
read preanplifier 22, and a read postanplifier 23. Al so, the nagnetic head
3 conpr P& Ldedri t Simidadlya sagaasiondlheid Bpy be outpnh Srdwr the wite
data to the disk 1 via the wite head 3a, a power signal "1la is
sel ect i wdirguippl L84 to 1%t yiawshesbersinaerk@mal (not shown) of the drive
circuit 151 as a chip select signal to selectively activate such circuit
151 at a cerfiiso, téash of( Kihg. Ba)xr drivet bércwirsislShort® 0154 havet her
power signals 11b to 11d are respectively supplied to the drive <circuits

152 to Yvhnected td\fa gronedesignal thevippwegroundaterhiiaalt héAcamd raxde circuit
21 begins operating and inputs the control signal 12. As shown in Fig. 3b,

t he contsupipliegnal ti aeplsighabs [Fs ¢ocldd kfsingrabowdtrsdgeae fi mie peri od
TO supplies a two-bit read/wite node control signal during a second

pg” gg %wwdssgxmlé eblf £6 VeI hre CHESPHEULISANY RbnTeghal dd iguwerhe
P séurce drive terminals within the drive circuits 151 to 154 to
supply power to the circuits 151 to 154. Also, the power signals
1lla to 11d serve as chip select signals for selectively
activating one of the circuits 151 to 154 by only supplying one
of the signals 1lla to 11d to one (or none) of the circuits 151
to 154 at any given instant. Thus, since all of the drive
circuits 151 to 154 are not simultaneously activated, the
consumption of power is reduced.
Fig. 2a shows an illustrative example of the structure of
the drive cixcuit 151. Also, since the circuits 152 to 154 have
a similar structure, a description of such circuits 152 to 154
is omitted for the sake of brevity. Also, Fig. 3 illustrates
various signals input to or output from the drive ciﬁcuit 151.
As shown in Fig. 2a, the drive circuit 151 comprises a write
driver 18, a write predriver 19, a current setting circuit 20,
a control circuit 21, a read preamplifier 22, and a read
postamplifier 23. Also, the magnetic head 3 comprises a write

head 3a and a read head 3b.

In order to write data to the disk 1 via the write head 3a,
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As shomn in F|g 3b, the basic clock signal is a ten-bit square wave
having ten pul ses. During the period TO, the CONt I Gyis Shded 1 Bben RéplicBput s t he

basi c cl ock signal and synchronizes its operations i m ng of
the basic clock signal. As shown in Fig. 2b, the c m l“ﬂ“l 21 may
conprise a phase lock loop ("PLLT") circuit 2la, a 21b, and

a decoder circuit 21c. The PLL cirddit 2la receives the clock signa
during the period TO and appropriately synchronizes the various conponents

of the L£qpwed é-‘a.q;]rﬁll' 131 14 R1ERR; ¢éOFKappiialeo tHe priielt soRgicet er 21b
serially inputs the two-bit read/wite node control signal during the

peri od tllrrd@il MBok! ¥ﬁownp ?f C&H{]ed}tlvéeEEkEHJ.’@'ﬁ‘la'aéj‘H idi g ek od T2.

After receiving such signals e register 21b outputs the readIMW|te node

cont rolsssifnal v d r 98 d desi iy 1%%31%1 BSsh ﬁ”@m@cv{%i)ttft‘?ldS‘EOQercez“Eal%U't 21c.

Then, the coder clrcult ecodes t e two signal to generate a

write noge STongle!b3aand oy cag fPASSidNAlone G %Ecetﬁe ddusgper ati on

is to be perforne e contr circuit 21 outputs the wi e signa

oedrt V%r 4 e %SLa#B@%Ed 4%%8“&"%“819 SpRizen e, sﬂééh%”r%%%céﬂfrol
si gnal i ne t01%2 5°t %g driver the wite predrlver 19, the read
n

preanpl?*f%ﬁ t ead postanpllfler 23. Thus, the driver 18 and
P e VT 19,003k DS cRRLANE! Fhe IR 0BT, | By LMo P L SO
21 begins operating and inputs the control signal 12. As shown
in Fig. 3b, the control signal 12 supplies a basic clock signal
duriﬂg a first period TO, supplies a two-bit read/write mode
control signal duripg a second period Tl, and supplies a five-bit
current setting signal during the perxiod T2.

As shown in Fig. 3b, the basic clock signal is a ten-bit
square wave having ten pulses. During the period TG, the control
circuit 21 inputs the basic clock signal and synchronizes its
operations based on the timing of the basic clock signal. As
shown in ¥ig. 2b, the control circuit 21 may comprise a phase
lock 1loop ("PLL") circuit 2la, a shift register 21b, and a
decodexr circuit 2lc. The PLL circuit 2la receives the clock
signal during the period TO and appropriately synchronizes the
various components of the control circuit 21 with the clock
signal. The shift register 21b serially inputs the two-bit
read/write mode control signal duxing the period Tl and the five-
bit current setting signél during the period T2. After receiving

such signals, the register 21b outputs the read/write mode




is output), and the preanplifier 22 and postanplifier 23 may be activated
when a | ogic "0" is output on the common signal |ine [his SheettaeBkLRG BRI

signal "d" is output). Alternately, the signals "b"
output via two different control signal |ines. T -H{"“ rrent
setting signal is supplied frombit positions 3 to 7 o i | ster

21b to the current setting circuit 2018 As shown in Fig. 2c, the current
setting circuit 20 conprises a digital-to-analog ("D A") converter 20a,
and the BoAtr6®nyeghgl 2PemceB¥ebie pbeitiors bltamdirzedd €Rét degogbgnal
into an analog current. Then, the analog current is output as the wite
current getéhi® Zidnalhed, 6RE ddodirATigdhientlsaddddies Th@ndko-bit
Afterwards, as shown in Fig. 3c, a wite data signal 13 is

16 provi degnap tdQedakatsi HRalitel A8ad FgnIinee" the W k_é@d%ddéersigﬁa;a”d the
wite predriver 19 are activated via the wite node signal "b" during a
wite opegati oginkBeaPedkbVepedfridWUis td e ddrForhirdl thd necegses the
data signal 13, and outputs corresponding wite data. fhen, the wite
driver 12:ieRutSzi Neplis! endahA ) hodBNEIgHAS "BVEb  Endi\AS rat i fle cas ed

on the wite current "setting signal and the value of the wite data. As a

[t, t i 3 i t ] i : th
resull, e ot L6 NGALCBUAEL 5 9 ! Qs Wik fraledoiony] afelne
read head 30, o8 BAMGLSh 0L, T 186 8, BELEH ¥ ol Yo iRl Shelion S RR4T"

line to the write driver 18, the write predriver 19, the read

preamplifier 22, and the read postamplifier 23. Thus, the driver
18 énd predriver 19 may be activated when a logic "1" is output
on the common control signal line (i.e. the write mode signal "b"
is output), and the preamplifier 22 and postamplifier 23 may be
activated when a logic "0"™ is output on the common signal line
{i.e. the read mode signal "d" is output). Alternately, the
signals "b" and "d" may be output via two different control
signal lines.

The- five-bit current setting signal is supplied from bit
positions 3 to 7 of the shift register 21b to the current setting
circuit 20. As shown in Fig. 2c, the current setting circuit 20
comprises a digital-to-analog (“D/A") converter 20a, and the D/A
convexter 20a converts éhe five bit current setting signal into
an analog current. Then, the analog current is output as the
write current setting signal "a" and the bias current setting
signal "c".

Afterwards, as shown in Fig. 3¢, a write data signal 13 is
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terminal (not shown) of the drive circuit 151 as a chip select signal to
sel ectively activate such circuit 151 at a certain thﬁs&é&EﬁsB&ﬁﬁ&mhaﬁen

the control circuit 21 starts to input the control sig

Specifically, the circuit 21 synchronizes its operati oagluﬁﬂmﬁﬂtmﬂl

with the basic clock signal during the period TO and i |t
read/wite node and the five-bit currenfg setting signal during the periods
Tl and T2 (Fig. 3b). Af t er war ds, ﬁmatmo bi t read/mmite node si gna
is decoded to generate a wite node signal "b" and a read node, Sﬁgnal"'
Since a r@gaveped A1 e dats piaprt flér“ﬁe&3At hes’e‘tﬁﬁ FBF UF?'Eﬁl TIver & put s

the read node signal "d" to the read preanplifier the read
post anpl i AREr GBI t¥rhES | PREETIVRT plRafpRi ACE F-VEEe%nH"a antii%s drodes.
The five-bit current setting signal s

17 suppl Ségned Re dupinh@ YELERNPPRNAESTy bbe BRPEGHYRE: £2diNREES dhe
anal og current via the DA converter 20a. Then, the analog current is
out put as data weigrakuddentpresessep sthmaldata” signalheldpi ANk uPREPELS
setting signal "c". Wien the read preanplifier 22 inputs the bias
current swmirdriesgondinglwiite datapplhes, atheadritasiniveredf dopuke tkrad
head 3b. As a result, the head 3b reads data fromthe disk 1 and supplies

it to tfmf#ﬁﬂﬁﬁﬂdahﬁisﬁdzébnéﬂkﬁts therpteands tuere2® basead iohi ¢het keisegnal

and supplies it as output data to the read postanplifier 23. Since the

post anpl i fd@¥rddk | Se@eirid/ BiRfhdWY dnde the value of the write data. As a
result, the write head 3a writes data to the fixst disk 1 based
on the write bias current.

In order to read data from the disk 1 via the read head 3b,

a power signal 1lla is selectively applied to the power souxce
rerminal (not shown) of the drive circuit 151 as a chip select
signal to selectively activate such circuit 151 at a cerztain
time. (Fig. 3a). Then, the control circuit 21 starts to input
the control signal 12. Specifically, the circuit 21 synchronizes
its operations in accordance with the basic clock signal during
the period TO and inputs the two-bit read/write mode and the
five-bit current setting signal during the periods Tl and T2
(Fig. 3b).
. Afterwards, the two-bit read/write mode signal is decoded
to generate a write mode signal "b" and a read mode signal "d".
Since a read operation is to be performed, the control circuit
21 outputs the read mode signal "d" to the read preamplifier 22

and the read postamplifier 23 to activate the preamplifier 22 and

postamplifier 23. The five-bit current setting signal is
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read node signal "d", the postanplifier 23 anplifies t output data “and

outputs it to the data signal line 13A as a read data { Has Been REplaged
3¢). The above exanple illustrates the operation o
circuit 151 when data is witten to the disk 1 via the and

when data is read fromthe disk 1 via the read head 3b. The renalni
drive circuits 152 to 154 operate in a spmlar manner when data is being
witten via the wwite heads 4a to 6a and when data is being read via the

read heads 4 own .above, the drive circuits 151 to 154
contain a Péar*r °S§PF| ﬁ‘gr’é?’?"blﬁettt%gfﬁt'r%’r'e?& PRY EPRVREHILHRES @I i ed
to the wite drlver 8 and the read preanplifier 22, and thus, they do not

need to (3192 FHérEQFeP’ﬁéI thes i BYfor CONMETLeF 202 shofReRn thg. analeg

generate such currents. Also, since the drive circuits 151 to 154 are
acti vat edCHRFEH dt PUEPYL Afitfienyribe @irrent setting signaduda” sanghaihe 11a
to 11d as_a chip selection signal to one of the circuits 151 to 154, the
drive ci rgtds scurpents sefsingt signad te"input a signal which is anal ogous to
the chip selection signal 57 shown in Fig. 7. In addi tion, since each
of the indivitken fhgneread hpaesmBlifiek c22r dnpotds the obb.psormmn‘extﬂﬂe
respective drive circuits 151 to 154, the power signals 1la to 11d which
sel ecti vesgtazngvaignahe"of, tite appldeist a8 tBddtbidSicurfdrectioeine st s
one of the heads 3 to 6. Therefore, the head selection signals 51 and 52
shown in Fead 3b.ar Asuaneessar the head 3b reads data from the disk 1 and
supplies it to the preamplifier 22. Then, the preamplifier 22
amplifies the signal and supplies it as output data to the read
postamplifier 23. Since the postamplifier 23 is activated by the
read mode signal "d", the postamplifier 23 amplifies the output
data and outputs it to the data signal line 132 as a read data
signal 13. (Fig. 3c).
The above example illustrates the operation of the drive
circuit 151 when data is written to the disk 1 via the write head
3a and when data is read from the disk 1 via the read head 3b.
The xemaining drive circuits 152 to 154 operate in a similar
manner when data is being written via the write heads 4a to 6a
and when data is being read via the read heads 4b to 6b.
As shown above, the drive circuits 151 to 154 contain a
current setting cirxcuit 20 for generating the currents supplied
to the write driver 18 and the read preamplifier 22, and thus,
they do not need to utilize the external resistors 55 and 61

shown in Fig. 7 to generate such currents. Also, since the drive

Circuits 151 to 154 are activated by selectively applying one of

- —
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Finally, the drive circuits 151 to 154 input and outpr“fhé”?EéaMJand wite

- data signals 13 via a conmon data signal |ine 13A 1of 1945 BeenRBygtaced r cui t S
151 to 154 do not need to use two separate data S|gn t he
conventional device shown in Fig. 7. I n ot her EH‘B%\!Q&“

Figs. 1 and 2, the drive circuits 151 to 154 of the nt onIy
need to input four signal lines: a control signal line 12, a data signal
line 13, a power signal |I|ine, and aqground signal |Iine. In contrast,
the conventional drive circuit 15 shown in Fig. 7 needs to input nine
signal lines: two head_selection_signal |lines 51 and awite data
signal |Hife BRYeI, siOpadscilpehp 3¢ (3R s‘i&jr?alselleﬁélgﬂ sagn%am vig e
selection_signal line 56, a chip selection signal |ine two read data
si gnal 195 ehsEixipids Lol t@ rle'iéd &her &?ﬂvesg%FFHbt& bﬁ]aTiH P Pt Thus,

as conpared with conventional drive circuits, the nunber of signal |ines
are dr arRfacc 30| ynput a signal which is analogous to the chipjselegkipn

Al so, the conventional drive circuit 15 shown in Fig. 7 needs four wite
drivers $i%3k 287 aghowBuinr & -preanplpf agidd t3on. t §188¢i paske dfenthonduct or
chip. On the other hand, the first enbodinment |oads only a wite driver 18
and a r elntlipriswap| nagmeticheadode toehi convesdaends Hiq onliyeoskoeE, thére chip
area of each drive circuit 151 to 154 of the enbodi nent can be reduced to
a quarteespéctive simeefcidoaitentéht ftonki4 drihee poiweguisighBls 1la to

11d which selectively activate one of the circuits 151 to 154
effectively selects éne of the heads 3 to 6. Therefore, the head
selection signals S1 and 52 shown in Fig. 7 are unnecessary.
Finally, the drive circuits 151 to 154 input and output the read
and write data signals 13 via a common data signal line 13A.
Therefore, the circuits 151 to 154 do not need to use two
.separate data signal lines as in the conventional device shown
in Fig. 7.

In other words, as seen in Figs. 1 and 2, the drive circuits
151 to 154 of the first embodiment only need to input four signal
lines: a control signal line 12, a data signal line 13, a power
signal line, and a ground signal line. In contrast, the
conventional drive circuit 15 shown in Fig. 7 needs to input nine
signal lines: two head selection signal lines 51 and 52, a write
dapa signal line 53, a write curreﬂt setting signal line 54, a
read/write selection signal line 56, a chip selection signal line
57, two read data signal lines 58 and 59, and a read current
setting signal line 60. Thus, as compared with conventional

drive circuits, the number of signal lines are dramatically
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Since the nunber of lines connecting the circuits 151 to 154 to external
devi ces and the nunber of externally attached elenents (4-.-e.~resistors)

are considerably decreased, the actual size of the circuits 151 to 154 is
small, and the chip area can be greatly reduced. Ther ef BhigShestias

circuits 151 to 154 can be disposed very close to the ma \to
6 near the ends of the swing arns. Accordingly, the wire -
circuits 151 to 154 and the heads 3 to ¥ are very short and thus, generate
very little stray capacitance and stray inductance. Therefore, the

i nduct anc&egucefle nagnetic heads 3 to 6 can be reduced, and the frequency
of data witing and data readi ng operations can be substantially

i ncreased. As Alsesulthe tdomveatdpdahgddiwei tyrofit alfraghewncineddrdi 7y

devi ce can al so be increased. Al'so, in the conventional drive circuit
15 shown ineedisgfoqy wiiltieckdrivers 26 eccn@desndr foum readppesamp icf iséwsa\30
capaci tance and the inductance generated by the many signals transmtted
fromthe tm r3uiin dhet semheomibigetadt cchigads Of tthebothelr t ind; hetie eSdxaytnal
conponents. However, as nentioned above, the wiring between the magnetic
heads 3 t cenbodidflehbielshdsy ondiyr @UkstdSdriveA 38 ahed aheehd pAdamplificy ry

smal | signals. Since the signals are small, the stray capacitance and
i nduct ance2d sne¥hées@hdcsitldtoradiphusTne fOrTIQ)S2henahipraseig o anam t ance
and inductance i s unnecessary. Wth respect to the signals

transm tt ege el WaGRWERE 1911 ¥6 164 T 6H {1%e lenbdadmént 884 Béerdd@iédstsd ernal
devices (e.g. a |
quarter of the size of the conventional drive circuit 15.

Since the number of lines connecting the circuits 151 to 154
to external devices and tﬁe number of externally attached
elements (i.e. resistors) are considerably decreased, the actual
size of the circuits 151 to 154 is small, and the chip area can
be greatly reduced. Therefore, the drive circuits 151 to 154 can
be disposed very close to the magnetic heads 3 to 6 near the ends
of the swing arms. Accordingly, the wires between the circuits
151 to 154 and the heads 3 to 6 are very short and thus, generate
very little stray capacitance and stray inductance. Thexefore,
the inductance of the magnetic heads 3 to 6 can be reduced, and
the frequency of data writing and data reading operations can be
substantially increased. As a rxesult, the recording density of
a magnetic recording device can also be increased.

Also, in the conventional drive circuit 15 shown in Fig. 7,
thick wires are necessary to suppress the stray capacitance and
the inductance generated by the many signals transmitted from the

Circuit 15 to the magnetic heads 3 to 6 and the other eXternal
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controller or signal processor such as a read channel LSl)-the—-read-data
signals 13 are barely affected by stray capacitance and stray inductance
because they correspond to data which has been IlThxseSﬂeebglastEamReplaced

postamplifier 30. Also, the wite data signals 13 i np uits
151 to 154 are barely affected by the stray. capacita nce
because they are digital data signals. Accordingly, i

whi ch are nmanufactured via an evaporagdon process, a netal sputterlng
process, or other sem conductor manufacturing process can be used as the

W rings chElRER ! NoudiLyE: ClChERS: dith bBo3E4 AN JiaPgRElienherds 3 to

rings between the clrcul ext er nal

wi o seremeric,pad J TR ARYARR RE%y oGy A5y 5%1135‘* e,

MWIte rivers to 29 an t he

pr eanpl | L1y 3P 10934461 OENGLALLT BInCONDREH 1 L190 atkOThan30 gad 61 to

presen the current setting
circuit 2% S i.ng orated into the circuits ép%# a a |.ue of
the curré@ FaVsci‘B?C’g‘iﬁ%ceo/%@ EéPce 1s eXtr%étE%L s€ %é'r} sg;ijlldal'{:'\(l ata
recei ved fron1an external device é gg Egck the serlaels r%ad dat a
signal 15°FBeR$RLING &PRaFUCHARASLEAR daé\ﬂ&é’ ShAR0RI AR SSF Yent
| evel. Then, the external device can chanﬁe t he %} e of tf&ge cur.rent
setting signdktRr BRSAREE bl dEhe i HRES S EERMIBEYS %E??ﬁnt 5§Htrol
signal 12 to optim ze the value of the current settln% nals
circuits 151 to 154 and the wvarious external ev1 (e.g. a
controller or signal processor such as a read channel LSI) the
read data signals 13 are barely affected by stray capacitance and
stray inductance because they corxrespond to data which has been
amplified by the postamplifier 30. Also, the write data signals
13 input to the circuits 151 to 154 are barely affected by the
stray capacitance and inductance because they are digital data
signals. Accordingly, integrated wirings which are manufactured
via an evaporation process, a metal sputtering process, or other
semiconductor manufacturing process can be used as the wirings
between the drive circuits 151 to 154 and the magnetic heads 3
to 6 and the wirings between the circuits 151 to 154 and the
external devices.

'Also, in the conventional drive circuit 15, the read and
write setting currents supplied to the write drivers 26 to 239 and
the preamplifiers 30 to 33 are generated by connecting resistors
55 and 61 to the circuit 15. However, in the present embodiment,

the current setting circuit 20 is incorporated into the circuits

151 to 154, and a value of the current is set by a D/A converter
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"a" and "c" supplied to the wite driver 18 and the preanpllfler
respectively. For exanple, if the external device (i "@lssaeetﬂa?menmd myas
"1010" to be witten to the disk, the CPU reads the sa

disk. If the read data is different fromthe witten d !:ﬂgw

I ncreases the current setting signals "a and c". I g.

Illustrative exanple of the structure 8{ the drive circuit 151 accordlng
te a second enbodi ment of the present“invention. Also, since the circuits
152 to 154 have a simlar structure, a description of such circuits 152 to
154 i s RARYY edn- perighe dadRe mecevedi tfrom an sextexmiah d&viteust rBY es
various signals input to or output fromthe drive circuit 151. As
shown i nffeeYingiabackethei sersak cuead 184tz oapgnaksld woi the dexverndB, a
wite predriver 19, a current setting circuit 20, a read preanplifier 22,

a read pRRYHES i therdegcen asouevaiuater the t cerrentnd eveinde Beémct tie
circuit 25. Also, the magnetic head 3 conprises a wite head 3a and a read
head 3b_externalndewtms tanwchamgelathet galhe difskhe vewrtdmet wseteingad 3a,
a power signal 1la is selectively applied to the power source

22 - tesigmal ¢ratsmimied dufrinbetHei gecond cpetiddITRson thepconkesl
signal to selectively activate such circuit 151 at a certain tine. (Fig.

5a). Inspyhel 10res, opting z@f thBevelieroP My cusirgntl setthngosiddaase
respectively supplied to the drive circuits 152 to 154.
"a" and "c" supplied to the write driver 18 and the preamplifier
22, respectively. For example, if the external device (i.e. a
CPU) outputs "1010" to be written to the disk, the CPU reads the
same data from the disk.. If the xead data is different from the
written data, the CPU increases the current setting signals "a"
and "c*.
Fig. 4a shows an illustrative example of the structure of
the drive circuit 151 according to a second embodiment of the
present invention. Also, since the circuits 152 to 154 have a
similar structure, a description of such cirxcuits 152 to 154 is
omitted for the sake of brevity. Also, Fig. S5 illustrates
various signals input to or output from the drive circuit 151.
As shown in Fig. 4a, the drive circuit 151 comprises a write
driver 18, a write predriver 19, a current setting circuit 20,
a read preamplifier 22, a read postémplifier 23, a counter
circuit 24, and a mode selection circuit 25. Also, the magnetic
head 3 comprises a write head 3a and a read head 3b.

In order to write data to the disk 1 via the write head 3a,

a power signal lla is selectively applied to the power source

I
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As shown in Figs. 4a and 5b, the npde sel ection CIrCUIt 25 |nputs the
control signal 12 and determines if the drive circui tThis B@ﬂﬁBB
a wite node or a read node based on the signal 12. Tnﬂml ﬂg

[ |f it

identify a wite node if it equals "0" and nay ident
equals "1". As shown in Fig. 4b, the npde selection circurt 25 conprises
a read/ wite decoder 25a and a one shot circuit 25b. The decoder 25a is
enabl ed by the power signal 1la, inputs 22he control signal 12, and outputs
the wite node signal "b" or the read node signal "d" based on the val ue
of the cofRFBinal oiigt showp) sef the dtigmicircuit 3hY ad"anehipcsebétty be
the same signal but nmay have different val ues based on the val ues of the
control s$hERAL 190 splectiveley nackivadiee suiobn adiimosuiitt 138 rety ai apkyapmss on
the control signal as the signals "b" and "d". The one shot circuit 25b
has a tineim®nst dfigsudalt.hat Int obheputerds pnaosbobfsitirel otvdwenpbhier pover
signal lla is initially applied to it and remains activated only for a
time whichignalespahdstd oladcwreentesmddtivglyr esbmpidrdddtdsd.ceSearkiyrg. 5cC).
The counter circuit 24 conprises a transistor 24a and a binary counter

24b. The tiaoseliss As242 i1sputs the data signal

23 13 via its source and inputs the one shot signal viaits gate. As a

result, the traasimher 1348168 1 OWHRUSS , t BRe diddle SRt 1WA riligrong shot
signal is being output fromthe one shot circuit 25b (i.e. only during the

period T4jnplbe W RNtEOYNE {fnaA4R2 BRY Idetermines if the drive circuit
151 is operating in a write mode or a read mode based on the
signal 12. The signal 12 may identify a write mode if it equals
"0" and may identify a read mode if it equals "1". As shown in
Fig. 4b, the mode selection circuit 25 c¢omprises a read/write
decoder 25a and a one shot circuit 25b. The decoder 25a is
enabled by the power signal 1lla, inputs the contrxol signal 12,
and outputs the write mode signal "b" or the read mode signal "d"
based on the value of the control signal 12. Also, the signals
"b" and "d" may actually be the same signal but may have
different values based on the values of the control signal 12.
Also, the mode selection circuit 25 may simply pass on the
control signal as the signals "b" and "d". The one shot circuit
25b has a time constant such that it outputs a one shot signal
when the power signal 1la is initially applied to it and remains
activated only for a time which corresponds to a current setting

read period T4, (See Fig. 5¢).
The counter circuit 24 comprises a transistor 24a and a

binary counter 24b. The transistor 24a inputs the data signal
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the data signal 13 during the period T4 and counts the pulses contalned I n

the data signal 13. As shown in Fig. 5c, the data siThimShectI3s Beg M
supplies a current setting signal Cl during the curr d

period T4 and then supplies a data signal DO, D1, D2, r the
period T4. Thus, the binary counter 24a only counts e nunber of pul ses -

in the current setting signal Cl and @8tputs a correspondi ng count val ue.
Al so, the counter 24a inputs the power signal 1lla and is reset when the
power si @Ralvial atsssootcacidnd aimguhtsThteebaseshovheiwmeadr wile ivisggalkell a is
initially applied to-the drive circuit 151, the count value of the counter
24b equalhs aeresult, theTteamsilstoRt 26&tdnlgoatpats tthe0 da@APSiGes amidhA
converter 20a which inputs the count value and converts it into an anal og

current. theeonetsidtasdbAgl Cik ¥ihg Subbl FroRSthdond ishetCo{Famle 238t ting

signal "a" and the bias current setting signal "c". Thus, by varying the
nunber of(ipel Senl aiMingedhe Npé Mrod 44N €Nt Thé Bilraly sbahed r Céla,b Mapu@sof the
setting current signals "a" and "c" can be changed. shown in Fig.

5c, a withe daita sighal 13 GarPh§ViREUpePiod NEy diHP S dHé‘%u]l%saf ter
t he period T4. Since the wite driver 18 and the wite predriver 19 are .

activat edonitaihbg M idie data s 1 13. shown in Fig. Sc
signal "b" during the wite nnégnathe pre river 19 inpUts %he 4ita.5|gnal

13, Procaageanl 15 A Shg Qootids 0 i n 0 ARLESRONY B 1AL & flsg_%gs Then,

the wite driver wite genera % Wi te
current Q§ﬁ§ &?Eéﬂgaggﬁéfhg read period T4 and then supplies a data

signal DO, D1, D2, D3, etc. after the period T4. Thus, the
binafy counter 24a only counts the number of pulses in the
current setting signal Cl and outputs a corresponding count
value. Also, the counter 24a inputs the power signal 1lla and is
reset when the power signal 1lla is nof activated. fTherefore,
whenever the signal 1lla is initially applied to-the drive circuit
151, the count value of the counter 24b equals zero.

The current setting circuit 20 comprises a D/A converter 20a
which inputs the count value and converts it into an analog
current. Then, the analog current is output as the write current
setting signal "a" and the bias current setting signal "c¢".
Thus, by varying the number of pulses contained in the current
setting signal Cl, value of the setting current signals “"a" and
"c" can be changed.

As shown in Fig. 5¢, a write data signal 13 is provided on
the data signal line 13A after the period T4. Since the write

driver 18 and the write predriver 19 are activated via the write
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current setting signal "a" and the value of the wite data. As __a result,
the wite head 3a wites data to the first disk 1 based on the wite bias
current. In order to read data to the di sk L,viRetHiepdespReplBaad 3b,

the power signal 1lla is applied to the drive circul Yl t he
counter circuit 24 counts the pulses of the current [\mﬂ“@mmﬂal c1
during the period T4 and generates a correspondi ng . As a
result, the current setting circuit 20 generates the wite current
setting,signal "a" and the bias currengssetting signal "c" based on the
count value. Meanwhile, the node selection circuit 25 inputs the control
signal 1Zwdel simralut"d"t karwht heDeei & Gitdle, " RheOprehei teAd1 §0MGBEINal

"d" based on -the value of the control signal 12. When the read
preanpl i fils @atanpiighalhelNi apreceswY tH@t B SigRal, " Gnd i by des a
read bias current to the read head 3b. As a result, the head 3a reads data

from t he ebxdesbontting supptd efatial. t @nhbhe exeanpld id%&va,,%aﬁi Bafutdene

preamplifier 22 is activated by the read node signal , ItTanplrfies the
data andesitepkia€s hhdgerisatel gafA ¢ Hihe &@?Perﬁo%taégg' bhl E‘ﬁe@;%;é' S0

since the postanplifier 23 is activated by the read no si gnal

post anpl i durident3 sabBing | £sgrddie Qut 8y i
25 outputs it to the %afgg Sl gng Ialﬂﬁeg%A %’s%a orfeg'gedgfétgi 8?15? 131}5 (Fig.

5¢) . a rBIR1RDOVRe SXATY fiehd! 45WALES 40 QRCLAL A dikk 9" DY

on the write bias current.

In order to read data to the disk 1 via the read head 3b,
the power signal 1lla is applied to the drive circuit 151. Then,
the counter circuit 24 counts the pulses of the current setting
signal Cl during the period T4 and generates a corresponding
count wvalue. As a result, the current setting circuit 20
generates the write current setting signal "a" and the bias
current setting signal "c" based on the count value. Meanwhile,
the mode selection circuit 25 inputs the control signal 12 and
outputs the write mode signal "b" or the read mode signal "d"
based on the value of the control signal 12.

When the read preamplifier 22 inputs the bias current
setting signal "c", it applies a read bias current to the read
head 3b. As a result, the head 3a reads data from the disk 1 and
supplies it to the preamplifier 22. Since the preamplifier 22
is activated by the read mode signal "d", it amplifies the data
and supplies it as output data to the read postamplifier 23,
Also, since the postamplifier 23 is activated by the read mode

signal "d", the postamplifier 23 amplifies the output data and
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circuit 151 when data is witten to the disk 1 via the wite head-—3a—-and

when data is read fromthe disk 1 via the read head SHf Thﬁ re ining
drive circuits 152 to 154 operate in a simlar manner e 49521 ng
witten via the wite heads 4a to 6a and when data isu a the
read heads 4b to 6b. In addition to the advantag bove in
conjunction wth the first enbodinent, the drive circuits 151 to 154 of
the second enbodinent are further sinpl#¥ied and the chip area is further
decreased. Specifically, in the second enbodi nent, the drive circuits 151
to 154 docwtputsedd to bbesgaizhrsigmnaddlimé 3R asasi cead otk asigialalcst.ai ned
in the control signal 12, and therefore, no need exists to incorporate a
control ciFt@itS1. containing a PLL circuit. The previous
description of the preferred enbodinments is provided to enable a person
skilled in theThetabovernéranplaiskl It ravessahie ioperation. of Miec@ttirve
various nodifications to these enbodinents will be readily apparent to

t hose skitlecduit lI¥lewheh, datndst heigeaeric thei acsplesridethacdrbes aidnday be
applied to other enbodinments without the use of inventive faculty.

Ther ef or e3at Bad phefedbtanyentdad firom¢hel AigRABAvVie BiRe | kedd agkdd e
enbodi nents described herein but is to be accorded the w dest scope as

defined byhkheeiadniBg drive circuits 152 to 154 operate in a similar
REPLACEMENT SHEET 26

gtﬁLyFsingé%nerAwﬂéﬁV&atQi{§“Béing(uff%tgﬁgUQEiEherﬁff€@iﬁ@h@§vageﬁo 6a
and when data is being read via the read heads 4b to 6b.

In addition to the advantages mentioned above in conjunction
with the first embodiment, the drive circuits 151 to 154 of the
second embodiment are further simplified and the chip area is
further decreased. Specifically, in the second embodiment, the
drive circuits 151 to 154 do not need to be synchronized with a
basic clock signal contained in the control signal 12, and
therefore, no need exists to incorporate a control circuit 21
containing a PLL circuit.

The previous description of the preferred embodiments is
provided to enable a person skilled in the art to make or use the
present invention. Moreover, various modifications to these
embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other
embodiments without the use of inventive faculty. Thereforé, the
present invention is not intended to be limited ¢to the
embodiments described herein but is to be accorded the widest

scope as defined by the claims.
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a wite driver which. inputs wite data and outputs a__corresponding
witing current to a wite head to store information onto a rragnetlc dISk

a read preanplifier which supplies a bias current to a heagk. RS

to sense information stored on said magnetic di sk and sa| d
I nformati on as out put dat a; a wite predriver v\,hlr:\ﬂllw;mgﬁkel

data signal and a wite node signal and which supplies a to

said wite driver based on a wite node 36 gnal ; a read postanplifier
whi ch inputs said output data and a read node signal and which anmplifies
said output data to produce a read data signal based on said read node
signal ; and a control circuit whiAM&puts a control signal as serial

i nput data and Getermi masve CefFRIic vabe AngagheOfer 2kL0PAL sai d
drive circuit based on said control signal, whgi?eel n said coﬂ?vgf‘evé‘l@;éwt

gener at es samgrieafggtrode signal when said operational node is a read node
and generates said wite node signal when said operational node is a wite

node and wherei g wdith CQPLTOF GhieH t:.r&:l&t@“"v?r?t&”&&‘égt At USuEEQ??' a

corresponding to said current value. . The drive circ

claimed | RdzrisBohdid§ erﬂﬁdﬁ":&eg&urre&‘t to Wi tg {r?l valf 4 gpal d’:lCt |t\a/°at es

said wite predriver and sal e signa es sa read ©

post anpl i fijers sk D8n SEh € VY 'n{a%netic disk;

a2 read preamplifier which supplies a bias current to a read
magnetic head to sense information stored on said magnetic disk
and which amplifies said information as output data:

a write predriver which inputs a write data signal and a
write mode signal and which supplies said write data to said
write driver based on a write mode signal;

a read postamplifier.which inputs said output data and a
read mode signal and which amplifies said output data to produce
a8 read data signal based on said read mode signal; and

a control circuit which inputs a control signal as serial
input data and determines a current value and an operational mode
of said drive circuit based on said control signal, wherein said
control circuit generates said read mode signal when said
operational mode is a read mode and generates said write mode
signal when said operational mode is a write mode and wherein

said control circuit outputs a current value signal corresponding

to said current wvalue.

2. The drive circuit as claimed in claim 1, wherein said
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nmode, and wherein said wite node signal deactivates said wite
predriver and said read node signal activates said read ~“postanplifier

during said read node. 3. The drive CIrCUItT%SSﬁegﬁﬂﬁg @91&£@|n11
further “conprising: a current setting circuit

current value signal and outputs at |east one current ﬁl based
on said current value signal, wherein said wit I ven by

said at |east one current setting signal during said MWIte nDde, and
wherein said read preanplifier is driven_y said at |east one current

setting S|gnal durlng sai d read node. 4. The drive circuit as
clained in, fit a ere£n saj at | east one current setting signal

out put by sai PeRtIna t??F&V%ﬁ?%nﬁQ?dcHﬁbF?sEEe%FHW?¥eﬁ%ﬁn?%ﬂﬂ zgad i ng
signal an bias_current setting signa wherein said wite driver
is dri venq‘t?? s EF e (4S@CLAVAERS S&ek Frag p:ﬂsgﬁaplaﬁmmgi@am spidevrigte, and

wherein said, read preanplifier is driven by said bias current setting

si gnal durn?‘%'s a4 read node. 5. The drive circuit as
claimed in claim4, wherein said

wherein said write mode signal deactivates said write
predriver and said read mode signal activates said read

postamplifier during said read mode.

3. The drive circuit as claimed in claim 1, further
comprising:

a current setting circuit which inputs said current value
signal and outputs at least one current setting signal based on
said current value signal,

wherein said write driver is driven by said at least one
current setting signal during said write mode, and

wherein said read preamplifier is driven by said at least

one current setting signal during said read mode.

4. The drive circuit as claimed in claim 3, wherein said
at least one current setting signal output by said current
setting circuit comprises a write current setting signal and a
bias current setting signal,

wherein said write driver is driven by said write current
setting signal during said write mode, and

wherein said read preamplifier 1s driven by said bias

current setting signal during said read mode.

T ep—
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current setting circuit sets magnitudes of said wwite“EGF?eﬁf”“§erring-~
signal and said bias current setting signal based on 'ﬂ,isgﬁggtﬁes f sal d

current val ue signal. 6. The drive circuit h@ﬁalm
1, wherein said control signal conprises: a bas ; and
a conposite signal containing a node switching signa

current setting signal, wherei n saj d basic clock S|gnal precedes sald

node switching signal and said ext er naf® curr ent setting signal.

The drive circuit as clainmed in claim®6, wherein said control circuit
conpri ses: S. aTphadeiveckidcadp esreldimeshiinhclapmt &, seherdiasisaidl ock
signal and synchroni zes said control circuit wth said basic clock signal

a dat a sepurxerdr ssEttdmigt cdivicoliti sBpussSmagnitwddpass tsaidd gnalte andkregpar at es
sai d conmposite signal into said node switching signal and said externa

current sedtttiny Sigmall, aaddsaid bids dooadat getelhd yhimdl iIvWuEES omiad node
swtching signal, outputs said wite node signal when said node sw tching

signal ceElwes RENEAIHOCAREOn W vd Bad3dQna@nd out puts said read node signal
29

6. The drive circuit as claimed in claim 1, wherein said
control signal comprises:

a basic clock signal: and

a composite signal containing a mode switching signal end
an external current setting signal,

wherein said basic clock signal precedes said mode switching

signal and said external current setting signal.

7. The drive circuit as claimed in claim 6, wherein said
control cirxcuit comprises:

a phase lock loop circuit which inputs said basic clock
signal and synchronizes said control circuit with said basic
clock signal;

a data separator circuit which inputs said composite signal
and separates said composite signal into said mode switching
signal and said external current setting signal; and

a decoder circuit which inputs said mode switching signal,
outputs said write mode signal when said mode switching Signal

coxresponds to said wrxite mode, and outputs said read mode signal
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when sai d node switching signal corresponds to said read node. 8.
The drive circuit as claimed in claim7, wherein said control "Circuit- —
outputs said external current setting signal as said cqugﬂ%ﬂxghue si_gnal

9. The drive circuit as claimed in claim5, wherein said o \Elaced,
circuit conprises: a digital to anal og converter m:’ I d
current value signal and converts said current val ue si [ ast

one of said wite current setti-ng signal and said bias current setting

si gnal . 10. The drive circuit?ds claimed in claim1l, wherein said
drive cjircuit %$puts a gome[ supply signal which selectively supplies
pover tPERiIPLR MPEe: SWEEFRLING Signaln SPEFASRARE déniSadd eAdumedes enabl ed

when said power supply signal supplies said power to said drive circuit,
and wherein said control circuit is disabled when said power supply
signal is n SupRl.yin ower t.0 said.drive circguit. ., 11. The drive
circuit as gé'ai neplgxe?qurgygi ?ﬁrf:,ul%h@rse%a%?cg lrﬁéﬁ‘ﬁlg‘eaarHPSFeH‘rﬁﬁq

conpris hi f.t_register which seriall i nputs sai d, node switching

si gnal gﬁ’a@?zl. FETHEFnQPEREES Std §§FFF‘F\%1 THFA ARG LEaPBUB IR} R Fode

Sm”tCh'Qgigléﬁ?ﬁeﬁ%"%éiﬁgdsignal.

9. The drive circuit as claimed in claim 5, wherein said
current setting circuit comprises:

a2 digital to analog converter which inputs said current
valpe signal and converts said current value signal into at least

one of said write current setting signal and said bias current

setting signal.

10. Tﬁe drive circuit as claimed in claim 1, wherein said
drive circuit inputs a power supply signal which selectively
suppliés power to said drive circuit,

wher'ein said control circuit is enabled when said power
supply signal supplies said power to said drive circuit, and

wherein said control circuit is disabled when said power

supply signal is not supplying power to said drive circuit,

11. The drive circuit as claimed in claim 7, wherein said
data separator circuit comprises a shift register which serially
inputs said mode switching signal and said external current

setting signal and outputs said mode switching signal and said
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30 external current setting signal in parallel. 12. A drive

circuit for a magnetic recording device, conprising: —--——a Wite driver
which inputs wite data and outputs a corresponding w.itin Ld €facedt O
a wite head to store information ontoarragnetic"B*}‘ﬁe 2

wite current setting signal; a read preanplifier \l mﬂk a

bias current to a read magnetic head®@ o sense informati I d

magneti c disk and which anplifies said information as out put data based on
a bi asxbemnadt caeténtoseitgmd signal im paddlaear.edriver which inputs a
wite data signal and a wite node signal and which supplies said wite
data to said wite driver based on a wite node signal; a read
postanplifier which inputs said output data and a read node- signal and
whi ch anpl i fliles Baidkiog paircatta forpradmegnetic eagdcdatiangi ghetidmsed on
sai d read node signal; a control circuit which inputs a contro

si gnal csapedErsialg: | nput data and generates said read node signal when said
control signal identifies a read node of said drive circuit, generates

said wite rodexst@nalrivben widich chigutd wipeel dadentardd esuspuesi t£ node,

and outputs a current value signal based on said control signal; and

a curregdreesgonidng r GELELING Cluddtiet Stoai d CWELie8t Nédde to store
information onto a magnetic disk based on a write current setting
signal;

a read preamplifier whiéh supplies a bias current to a read
magnetic head to sense information stored on said magnetic disk
and which amplifies said information as output data based on a
bias current setting signal;

a write predriver which inputs a write data signal and a
write mode signal and which supplies said write data to said
write driver based on a write mode signal;

a read postamplifier which inputs said output data and a
read mode- signal and which amplifies said output data to produce
a read data signal based on said read mode signal;

a2 control circuit which inputs a control signal as serial
input data and generates said read mode signal when said control
signal identifies a read mode of said dxive circuit, geﬁerates
said write mode signal when said control signal identifies a
write mode, and outputs a current value signal based on said

control signal; and

a current setting circuit which inputs said current wvalue
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31 signal and outputs said wite current setting signal and said bias
current setting signal based on said current value sigpal---—--— -—13. -The
drive circuit as claimed in claim12, wherein said wite node signal
activates said wite predriver and said read node si JhaPhedidissBeeyBemmedai d

read postanplifier during said wite npde, and vmﬂm HIIE'#I

ite
node signal deactivates said wite predriver and said gﬂ
activates said read postanplifier during said read node.
drive circuit as claimed in claim13, 4, wherein said control S|gnal
conpri ses: a basic cl ock signal and a conposite

si gnal contalnln W t chi,n si and an_external current setting
si gnal , ganq,mc{auﬁ: se?la&dbg'§i"5 FBEEEQF gﬁ%\?tlrﬂ%cse“c%éa a?‘b&] é
smntchlng S|gnal and sai d exter nal cgrrent se % g % mhe ein
sai d cont RHESCIEGPRE R inge Signal based on ﬁﬁfg UESERT| ¥BhuE; 3EFREL whi ch
I nputs said basic clock signal and synchronizes said control circuit with
said basic clock signal; a data separator circuit whi ch inputs

id ' [ I d d
o Lohimg o1 gnehd andPEaRALES (B onp  GHt e CnGLarhohy kg ei”sduE0 e

write mode signal activates said write predrivér and said read

mode signal deactivates said read postaﬁplifier during said write
mode, and

wherein said write mode signal deactivates said write
predriver and said read mode signal activates said read

postamplifier during said read mode.

14. The drive circuit as claimed in claim 13,
wherein said control signal comprises:

a basic clock signal; and

a composite signal containing almode switching signal
and an external current setting signal,

_ wherein said basic clock signal precedes said mode
switching signal and said external current setting signal,
wherein said control circuit comprises:

a phase lock loop circuit which inputs said basic clock
signal and synchronizes said control circuit with said basic
clock signal;

a data separator circuit which inputs said composite
signal and separates said composite signal into said mode

switching signal ‘and said external current setting signal; and

Tiis (‘J';'ii-:.il i “,\% br I N
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32 a decoder circuit which inputs said node switching signal,
outputs said wite node signal when said nmpde sw tching signal corresponds

to said wite node, and outputs said read node S|gna&mwg%e a?ﬁwnﬁ%ﬂmﬁ
swi tching signal corresponds to said read node, and

control circuit outputs said external current settlng Hl

current val ue signal. 15. The drive circuit as i m 14,
wherein said current setting circuit @@nprises: a dlgltal to anal og
converter which inputs said current value signal and converts said current

val ue signal into asaagcodutgl é{[_{@%hﬁ{ti as %J[d a.qgggalsq,]_lglcﬁgn§urrent

setting signal. e drive circ ained in claim
uher el n_g8dkh1 AIddtBuess gax& d:f'i%’é %o%epg\ﬁ@ﬁafaﬂ%ry SA HodlEh RBGE! | vely
suppl i es power al rrve circul i Sald control cuit is

i rouit, %ﬁ‘ﬁaf%%ﬁ’éﬁdssm LR 187 ROy

rern sal When "Sald power
supply si sup in I 1Q.sai ive circuit 7. The
ar Ve or pEaREL Lindf el 4RO TP BeRa ek RS o8 G oul
conpri ses shift register which serially

moge, and

wherein said control circuit outputs said external current

setting signal as said curzent value signal.

- 15. The drive circuit as claimed in claim 14, wherein said
current setting circuit comprises:
a digital to analog converter which inputs said current
value signal and converts said curxent value signal into said
write current setting signal and said bias current setting

-l

signal.

16. The drive circuit as claimed in claim 14, wherein said
drive cir;uit inputs a power supply sigral which selectively
supplies power to said drive circuit,

wherein said control cizcuit 1s enabled when said power
supply signal supplies said power to said drive circuit, and

wherein said control circuit is disabled when said power

supply signal is not supplying power to said drive circuit.

17. The drive circuit as claimed ia claim 15, wherein said

data separator circuit comprises a shift register which serially

) R T
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33 inputs said node switching signal and said external current setting
signal and outputs said node swtching signal and said—externmalr—current

setting signal in parallel. 18. A drive circyit for a_nmagn tif
recordi ng device, conprising: a wite driver wiEaEes < “te data
and outputs a corresponding witing current to a wit e

I nformati on onto a magnetic di sk; a read preanpl pplies
a bias current to a read magnetic head to sense information stored on said
magneti c disk and which anplifies said information as out put data; a
wite predriver which inputs a mmite<ﬁi61signal via a data signal line

and a wite node signal and which supplies said wite data to said wite
driver BbBBBESoSaddi dofls tawitinhdng gilgnal and gajdagxpesnaipldukzentwhi ch
i nputs said output data and a read node signal and which anplifies said
~output gething pignAlcand adpatdasaidi gede Pektehing sdignaleandnsdddsi gnal ;

and a current signal detecting circuit which inputs an external
current esternal sirpent \settiagdsiignal sigparaliled-and generates a current
val ue signal based on said external current setting signal. . 19.

The drive circuit as claimed in claim18, further conprising:

18. A drive circuit for a magnetic¢c recoxding device,
comprising:

a write driver which inputs write data and outputs a
corresponding writing current to a write head to store
information onto a magnetic disk:

a read preamplifier which supplies a bias current to a read
magnetic head to sense information stored on said magnetic disk
and which amplifies said information as output data;

a write predriver which inputs a write data signal via a
data signal line and a write mode signal and which supplies said
write data to said write driver based on said write mode signal;

a read postamplifier which inputs said output data and a
read mode signal and which amplifies said output data to produce
a read data signal based on said read mode signal:; and

a current signal detecting circuit which inputs an external
current setting signal via said data signal line and generates

a current value signal based on said external curxent setting

signal.

19. The drive circuit as claimed in claim 18, further

MR OO A
REPLACED i
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comprising:




a node selection circuit which inputs a control signal and generates said
wite node signal and said read node signal based on said. conpre+'s1gnm
20. The drive circuit as clained in claim19, whereifi'said wite 4
signal activates said wite predriver and said read nR¢Snét é*ﬂ”“@mm

deactivates said read postanplifier during said wite \ml“
wherein said wite node signal deactivates said wite g“@m& aid
read node signal activates said read postanplifier duri ald read node.
21. The drive circuit as clainmed in clairfyl8, further conprising: a

curtent setting circuit which inputs said current value signal and outputs
t | t t Yo| d |
Sherein sai'd wh FE00, SEigoetdng RPRy PR Loptsl o eRRERbL B 85T BT, g
I ' ad f
ir Sven by deitsaBRd #Aid SnRs® @aﬁ?eﬁg&a&eﬁﬁ?iﬁ%é@%w R Lhrat haatedode:
22. The drj.ve C|rCU|§Fgg ClalrEEy in claim?2l, wherein said at |east one
ut S

current séFiFﬁd aid current setting circuit conprises a
wite current setting signal and a

20. The drive circuit as claimed in claim 19, wherein said
write mode signal activates said write'predriver and said read
mode signal deactivates said read postamplifier during said write
mode, and

wherein said write mode signal deactivates said write
predriver and said read mode signal activates said read

postamplifier during said read mode.

21. The drive circuit as claimed in claim 18, <further
comprising:

a current setting c¢ircuit which inputs said current wvalue
signal and outputs at least one current setting signal based on
said current value signal,

wherein said write driver is driven by said at least one
current setting signal during said write mode, and

wherein said read preamplifier is driven by said at least

one current setting signal during said read mode.

22, The drive circuit as claimed in claim 21, wherein said
at least one current setting signal output by said current

setting circuit comprises a write current setting signal and a

HUSSPYLIUASBIF\;
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bias current setting signal, wherein said wite driver is driven by
said wite current setting signal during said wite node, and
wherein said read preanplifier is driven by.said bias- current settlng

signal during said read node. 23. The drive circui 1&99 in
claim?22, wherein said current setting circuit sets ald
wite current setting signal and said bias current se‘ ased on
a value of said current val ue signal. 24. The

claimed in claim23, wherein said currenggsetting circuit conprlses
a digital to analog converter which inputsS said current value signal and
converts said current val ue su?nal |nto said wite current setting signa

and sai d bi &3SuFPEREREct Y HPY & 25. The dri ve circuit as
claimed in claim 19, where[n saj rive clr uts_a,.power su

si gnal which sel & F?éPysaéﬁnﬁﬁ¥Qﬁ;4;iﬁﬁr EFHGHHE %}? Trite 8Prdne
wherein said node selection circuit, is enabled when sald power supply
si gnal suppl§¥$DS FigBAkrARBLnGiSR G “Fe te| FRLF1 ,andyng

wherein said read preamplifier is driven by said bias

current setting signal during said read mode.

23. The drive circuit as claimed in claim 22, wherein said
current setting circuit sets magnitudes of said write current
setting signal and said bias current setting signal based on a

value of said current value signal.

24. The drive circuit as claimed in claim 23, wherein said
current setting circuit comprises:

a digital to analog converter which inputs said current
value signal and converts said current value signal into said

write current setting signal and said bias current setting

signal.

25. The drive circuit as claimed in claim 19, wherein said
drive circuit inputs a power supply signal which selectively
supplies power to said drive circuit,

wherein said mode selection circuit is enabled when said

power supply signal supplies said power to said drive circuit,

and

wherein said mode selection circuit is disabled when said

iyﬂTEEAS-BEEN-j
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wherein said node selection circuit is disabled when-said-—————-——77"

36 power supply signal is not supplying power to said drive circuit
26. The drive circuit as clained in claim18, mherelnTmaﬂdaE@yﬁ

current setting signal conprises a certain nunber of ted in
a predetermned tinme period, wherein said current I ng
circuit contains a counter circuit which counts sai pu ses during

said predetermned tinme period to obt3 n a counted val ue and out puts sald
counted value as said current val ue signal. 27. The drive circuit

as cl ai pedetnswppliyNs2nalViy @iot S@psl yiewt ponet toisaeat dSEFd idiGcHignal is
transmtted on said data signal at a tine when data transfer operations

are not perforned by said drive circuit. 28. The drive circuit as
clained in claim26, wherein said drive circuit inputs a power supply

si gnal whi ch2sel eThe witiwe sipphieasperaintd iricdadt V8, Olietdiln said
wherein said mode selection circuit is enabled when said power supply

signal sutpeiknad sardepoweettingasihnHl wonpricdst 2 caR¥ain numpler @ifn said
node selection circuit is disabled when said power supply signal is not

suppl yi pglgesetrhfshdttedring pre@etérmined time period,
wherein said current signal detecting circuit contains a
counter circuit which counts said pulses during said
predetermined time period to obtain a counted value and outputs

said .counted value as said currxent value signal.

27. The drive circuit as claimed in claim 26, wherein said
external current setting signal is transmitted on said data
signal at a time when data transfer operations are not pexrformed

by said drive circuit.

28. The drive circuit as claimed in claim 26, wherein said
drive circuit inputs a power supply signal which selectively

supplies power to said drive circuit,
wherein said mode selection circuit is enabled when said

power supply signal supplies said power to said drive circuit,

and

wherein said mode selection circuit is disabled when said

power supply signal is not supplying power to said drive circuit.

29. The drive circuit as cl;imed in claim 28, wherein said

Ty s




29. The drive circuit as clainmed in claim28, wherein said
37 predeterm ned tinme period during which said external current setting

signal is transmtted occurs before dat a transf ghis sRBGfeBieR Replaced
wherein said node selection circuit conprises: .

circuit which inputs said power signal an outputs an aCH“MmﬂHBEHuﬁ
which lasts until approximtely an end of said predeter I od;
and a read/ wite decoder mhi%Q i nputs said control signal and

out puts said read node signal and said Wite node signal based on said
control signal. . 30. The.drive circuif as clainmed in claim?29
wher ei n SBRFOSEEFRAREd MG PRELRE: FHGLRS L BRTER corph| SEbernal Cuzrépf cp
circuit which.is conduitlve in response to said activatbg% pul se, which
i nput s saiS®WHROGr AAENR L FRNEFARARILTGD QPGS  PefRFeuiAdR Gatputsarsfar

external current setting signal to said counter circuit when said
acti vat i n@BRRaEEOPE . out put . 31. Adrive circuit for a magnetic

recordi ng device, conprising; awite driver which is driven by
a current sett“Whgredngraid madeuselaerian qakkeuisn§oBBFHS®S: a correspondi ng

witing current to a wite head to store information onto a magnetic
a one shot circuit which inputs said power signal an

outputs an activating pulse which lasts until approximately an
end of said predetermined time period:; and

a read/write decoder which inputs said control signal
and outputs said read mode signal and said write mode signal

based on said control signal.

30. The drive cirxcuit as claimed in claim 29, wherein said
current signal detecting circuit comprises:

a switch circuit which is conductive in response to said
activating pulse, which inputs said external current setting
signal, and which outputs said external current sefting signal

to said counter circuit when said activating pulse is output.

31. A drive circuit for a magnetic recording device,
comprising:

a write driver which is driven by said a current setting
signal, inputs write data, and outputs a corresponding writing
current to a write head to stoxe iﬁformation onto a magnetic
disk;

a read preamplifier which is driven by a bias cuxrent
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di sk; a read preanplifier which is driven by a bias cury eplen Replaced
38 setting signal, supplies a bias current to a read to
sense information stored on said magnetic di sk, and an‘zmm F ﬁ“

i nformati on as out put dat a; a wite predriver whi ite

data signal via a data signal Iine and wite node signal and which
supplies said wite data to said wite driver based on said wite nbde

si gnal ; .a_read posta i.fier which inputs said output data and a

read nodeSS§FHhaA? %m“d’%i c"l‘fgghﬁﬁﬁf?e§1§%i‘a‘ro{)?f’ﬁutt°d8t 3°P8 PRODELES Bf3tad
dat a sign%I based on.said.read nnqg si gnal ; .. a gurrent signal

det ecti ng Qi PEUFE IWHTTRALIOH: SEAFRPR QT SRAR MRt ddskei ARdS £34% said
data signal_.li ne_and generates .a current val ue signal based on said

l_ .
external COrfenffSEPEFHER 2F FHMIPUt dataiy npde selection circuit which

I nputs a control signal and generates said wite node signal and said read
node signal bafedTiyf PREGTLYREr HRiShghBPULS Y Write dakyrFedRakefid my

circuit which inputs said current value signal and outputs said wite
current sé&d5ngignghalingmdnshiadwrbtasmads ségnakeand pisihgsapobasedsaid sai d
current val ue signal. 32. The drive circuit as clainmed in claim 31
wher ei n s&fxd-tecdetanto ssaid myidier duivex digsedsen: said write mode signal;
2 read postamplifier which inputs said output data and a
read mode signal and which amplifies said output data to produce
a read data signal based on said read mode signal;
a current signal detecting c¢ircuit which inputs an external
current setting signal via said data signal line and generates
a current value signal based on said external current setting
signal:
a mede selection circuit which inputs a control signal and
generates said write mode signal arnd said :éad mode signal based
on said control signal; and
a current setting circuit which inputs said current value

signal and outputs said wxite current setting signal and said

bias current setting signal based on said current value signal.

32. The &rive circuit as claimed in claim 31, wherein said

current setting circuit comprises:
a digital to analog converter which inputs said current
value signal and converts said current wvalue signal into said

S

write current setting signal and said bias current sexting

. H!““l“\l“ “ll‘ ““s‘ “ ‘!l\ : THIS SHEET HAS rsE‘E!f__ ‘
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a digital to analog converter which inputs said current value signal and
converts said current value signal into said wite current setting signa
and said bias current setting L -39

si gnal . 33. The drive circuit as clainmed in claim32, wherein said
drive circuit inputs a power supply signal which selagggmghmngﬂmgﬁ&§§
power to said drive circuit, wherein said node s S
enabl ed when said power suppl y signal supplies said pﬁ% llﬂﬂ‘wl Iku rive
circuit, and wherein said node sa8ection circui when
said power supply signal is not supplying power to said drive circuit.

34. The dyjigHaicircuit as clained in claim33, wherein said externa

current setting signal conprises a certain nunber of pulses transmtted in
a predetermned tine period, wherein said current signal detecting
circuit contains a counter circuit which counts said pulses to obtain a

counted val uszand Tad! Aeide S@i FEIRUAECEL YAAIE iaS ciaid T2 nédraidl ¥8id
si gnal . 35. The drive circuit as claimed in claim 34, wherein said

external @tH¥@ntisSiit NOnghedak FSwEEagﬁﬁplye&gﬂaﬁawﬁléﬁt el¥ctndkihefore
data transfer operations are perforned by said

supplies power to said drive cirzcuit,

wherein said mode selection circuit is enabled when said
power supply signal supplies said power to said drive circuit,
and

wherein said mode selection circuit is disabled when said

power supply signal is not supplying power to said drive circuit.

34. The drive circuit as claimed in claim 33, wherein said
external current setting signal comprises a certain number of
pulses transmitted in a predetermined time period,

wherein said current signal detecting circuit contains a
counter circuit which counts said pulses to obtain a counted

value and outputs said counted value as said current value

signal.

35. The drive circuit as claimed in claim 34, wherein said
external current setting signal is transmitted on said data

signal before data transfer operations are performed by said

drive circuit.

36. The drive circuit as claimed in claim 35, wherein said
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drive circuit. 36. The drive circuit as claimed in claim 35,

wherein said

occurs before said data transfer operations, ThiseShett HasBaénCRepnde

selection circuit conprises: a one shot c
sai d power signal an outputs an activating pul se whi
approximately an end of said predeternmined tinme period,

i

-40. predeterm.ned tine
period during which said external current setting signal is transmtted

Inputs
a

read/wite decoder which inputs said control signal and outputs said read
node signal and said wite node signal based on said control signal

37. The drive circuit as clained in cl #m 36, wherein said
detecting circuit conprises:

r esponsepi@dététhniried | ¥ihé NPePibSCdupih§ NwhiEH! Sasal Gxelr@anal cirfdrint

setting signal, and which outputs said external current setting signal
sai d cougdetikg M Sita Ve SAlfbmdtile@blcldrfUbefotd LaidWata transfedd. A
magneti c recordi ng” devi ce conpri si ng: a swng arm a nmagnetic

head di spgsgsh pdhsai d swing arm and

wherein said mode selection circuit comprises:

a one shot circuit which inputs said power signal an
outputs an activating pulse which lasts until approximately an
end of said predetermined time period; and | y
a read/write decoder which inputs said control signal

and outputs said read mode signal and said write mode signal

based on said control signal.

37. The drive circuit as claimed in claim 36, 'whexein said
current signal detecting circuit comprises:

a switch circuit which is conductive in response to said
activating pulse, which inputs said external current setting
signal, and which outputs said external current setting signal

to said counter circuit when said activating pulse is output.

38. A magnetic recording device comprising:

a swing arxm;

a magnetic head disposed on said swing arm; and

a drive circuit which drives said magnetic head,

wherein said drive circuit is disposed on said swing arm

near said magnetic head.
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current signa
a switch circuit which is conductive in

to



a drive circuit which drives said magnetic head, = wherein said drive
circuit is disposed on said swng arm near said magnetic head rather than

a baxe of said swing arm | " This Shest Has BeenRepfbled
39. The magnetic recording device as claimed in clai sai d
magneti c head conprises a wite head and a read headm u Wrei n
said drive circuit conprises: a wite dri S wite
data and outputs a corresponding witing current to said wite head to
store information onto a nmagnetic di sk¥#lbased on a wite current setting

si gnal ; a read preanplifier which supplies a bias current to
said read heagh! o BANMRAgNELYEMBéEORISIPIRY iR 88! H18B08€LiE ElHim Fd which
anplifies said information as output data based on a bias current setting

signal; wherein sajd Wagh8tREefehdCboWBiEfes NRULBiBe Which ARl &SIl and
a wite node signal and which supplies said wite data to said wite

driver baggd, ofn@ Wite node signal; a read postanplifier which
i nputs said output data and a read node signal and which anplifies said
out put data tghefgfﬁhgéﬁéidfyyg @QE@u§E9F@$p L on said read node signal;
a control circuit which 1nputs a control signal as serial input data and

generates said reag gpde. shgnAlr WALrSAnducORtiet aRnk IGALISS, @ read

node of said drive cilrcul

corresponding writing current to said write head to store
information onto a magnetic disk based on a write current setting
signal;

a read preamplifier which supplies a bias current to
said read head to sense information stored on said magnetic disk
and which amplifies said information as output data based on a
bias current settiﬁg signal;

a write predriver which inputs a write data signal and
a write mode signal and which supplies said write data to said
write drivexr based on a write mode signal;

a read postamplifier which inputs said output data and
a read mode signal and which amplifies said output data to
produce a read data signal based on said read mode signal;

a control circuit which inputs a control signal as
serial input data and generates said read mode signal when said
control signal identifies a read mode of said drive circuit,
generates said write mode signal when said control signal
identifies a write mode, and outputs a current value signal based
on said control signal; and

a current setting circuit which inputs said current

THIS SHEET HAS BEEN ]
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generates said wite node signal when said control signal. .identifi-es a

write node, and outputs a current val ue signal based on said contro
signal; and a current setting circuit mhlcmmsmpuﬁhsbanﬂqmnﬂhent
42 value signal and outputs said wite current settln aid
bias current setting signal based on said current valu l

40. The drive circuit as claimed in claim39, wherein s

signal activates said wite predriver 4nd said read node S|gnal
deactivates said read postanplifier during said wite node, and

wher ei walaial sirgriad. mnde onitgnal dafdt wybtescousatahtvgdid ingr edigneer aagd sai d
read node signal activates said read postanplifier during said read node.
41. Thesaltdvbiasrcurtens gkakfrd sNgRiRi Basdd on saidheigirdntaivdleentrol

signal conpri ses: a basic clock signal; and a
conposi $kgsapgnal containing a node switching signal and an externa
current setting signal, wherein said basic clock signal precedes
said node switching signal and said external current setting signal
wherein said control circuit conprises: a phase | ock | oop

circuit whichOi npiites cdxdive basceitrlaciklaimed in claim 33, wherein said
write mode signal activates said write predriver and said read
mode signal deactivates said read postamplifier during said write

mode, and
wherein said write mode signal deactivates said write
predriver and said read mode signal activates said read

postamplifier during said read mode.

41. The drive circuit as claimed in claim 40,
wherein said control signal comprises:
a basic clock signal; and
a composite signal containing a mode switching signal
and an expernal current setting signal,
wherein said basic.clock signal precedes said meode
switching signal and said external current setting signal,
wherein said control circuit comprises: |
a phase.lock loop circuit which inputs said basic clock
signal and synchronizes said control cirzcuit with said basic
clock signal:
a data separator circuit which inputs said composite

signal and separates said composite signal into said mede
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signal and synchroni zes said control circuit with said basic_ _ clock-si-gnal;
a data separator circuit which inputs said conposité™ signal and separates
said conposite signal into said node Tmngalhsanqume

43 switching signal and said external current setting

a decoder circuit which inputs said node switching si gB “Wm‘\s\mal d
wite node signal when said node switching signal corr 0 sard
wite node, and outputs said read node signal when said node swtching

signal corresponds to said read node, afid wherein said contro
circuit outputs said external current setting signal as said current val ue
si gnal . switchii®g siynads iand ehfiduektétndl ureentnsetainyg 44igndisr aind sai d
current setting circuit conprises: a digital to anal og converter

whi ch inputs said cuireaetodenl gersuphakhaditd Capwes t sasdi mhoaur rsiitcchahyge
signal into said wite current setting signal and said bias current

setting skggadl, outputs 43id THLi€k inRICisigrbl RRek!| Sdi®thdde Fvait®ndhg
wherein said drive circuit inputs a power supply signal which selectlvely

supplies pewghal cchidedpdhid¥ersidadd birite mode)NBR@i dutpRitd SRIAM Mdadinoalei t 1S
enabl ed when sai d power

signal when said mode switching signal corresponds to said read
mode, and
wherein said control circuit outputs said external current

setting signal as said current value signal.

42, The drive circuit as claimed in claim 41, whexein said
current setting ciréuit comprises:

a digital to analog converter which inputs said current
value signal and converts said current value signal into said

write current setting signal and said bias current setting

signal.

43, The drive circuit as claimed in claim 41, wherein said
drive circuit inputs a power supply signal which selectively
supplies power to said drive circuit,

wherxein said control circuit is enabled when said power
supply signal supplies said power to said drive circuit, and

wherein said control circuit is disabled when said power

supply signal is not supplying power to said drive circuit.

44. The drive circuit as ¢laimed in claim 42, wherein said
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supply signal supplies said power to said drive circuit.,—anrd—- ”””ﬁﬁéfein
said control circuit is disabled when said power supply S|gnal 's

supplying power to said drive circuit. 44, Emgsﬂwt
clainmed in claimd42, wherein said “ \)
data separator circuit conprises a shift register mhic& uts

said node switching signal and said external current I ng S|gnal and
out puts said node switching signal and4said external current setting
signal in parallel. 45. The nagnetic recording device as clainmed in

head iﬁ%at*“'%%%s‘?él&@??fé%{iea% BPRLES maotster iSRS faty T
dri ver \Y; id.a current, setting signal, inputs wite

dat a, aV\%&ou giaa g‘g‘ri?g gﬁﬁ?h@q fFPRRhg30dr rsé‘gfl (AL gc‘h’é‘a%}“%o store
|nfornat Q tic.disk; ead preanplifier which is
driven byggt%nid S%Jnlﬁ:’{a%f’s QREPYYR ssa}l&ﬂ\wesﬁﬁbgfﬂé 2] nﬁLﬁ"?“érﬁait% sai d
read hea ense in j on stor .on sai netic di sk, and anplifies
sai d |nfor¢éﬁn€}1 §§r8& %&R%islgna in par %iaﬁg??e predri ver MhICthnputS
a wite data signal via a data signal line and a wite node signal and

whi ch supplies said wite data to said wite driver based on said wite

mode 45. The magnetic recording device -as claimed in claim 38,

wherein said magnetic head comprises a write head and a read
head, and
‘wherein said drive circuit comprises:

a write driver which is driven by said a current
setting signal, inputs write data, and outputs a corresponding
writing current to a write head to store information onto a
magnetic disk;

a read preamplifier which is driven by a bias current
setting signal, supplies a bias current to said read head to
sense information stored on said magnetic disk, and amplifies
said information as output data;

a write predriver which inputs a write data signal via
a data signal line and a write mode signal and which supplies
said write data to said write driver based on said write mode
signal:;

a read postamplifier which inputs said output data and
a read mode signal and which amplifies said output data to
produce a read data signal based on said read modé signal;

a current signal detecting circuit which inputs an
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si gnal ; a read postanplifier which inputs said output data and
a read node signal and which anplifies said output data-to--produce a read
data signal based on said read node signal; This Shs current signa
detecting circuit which inputs an sot Has Been Replaceq

external current setting signal via said data si gnaIHuM m erat es a
current value signal based on said external current
a node selection circuit which inputs a _control signal and gener tes sai d
wite node signal and said read node sfﬁnal based on said control signal;

and a current setting circuit which inputs said current val ue
si gnal arektrRrqAk curtettwseteingr sigmal etitd rapisi giadla @ignadaildnes andour r ent
setting signal based on said current value signal. 46. The drive
circuit ogersratesdai cuctentmvdineweibgral asied ocausakbdtesbétnaly oirmant
conpri ses: a digital to analog converter which inputs said current
val ue si geettingl sagmadrts said current value signal into said wite
current setting signal and said bias current setting signal. 47.

The drive circuit asmeoHeis&rkdtionl airevi®, whiieheinpuwa & control signal
and generates said write mode signal and said read mode signal
based on said control signal; and |

a current setting circuit which inputs said current
value signal and outputs said write current setting signal and

said bias current setting signal based on said current value

signal.

46, The drive circuit as claimed in claim 45, wherein said
current setting circuit comprises:

a digital to analog converter which inputs said current
value signal and converts said current value signal into said

write current setting signal and said bias current setting

signal.

47. The drive circuit as claimed in claim 46, wherein said
drive circuit inputs a power supply signal which selectively
sﬁpplies power to said drive circuit,

wherein said mode selection circuit is enabled when said

power supply signal supplies said power to said drive circuit,

and

whereln sald mode selection cixcuit is disabled when said
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drive circuit inputs a power supply signal which selectively supplies _

power to said drive circuit, wherei n sai d node sel ection-ciTcuit is
enabl ed when said power supply signal supplies said power tg i [abed €
circuit, and wher ei n said node sel ection circui Thijxe en
sai d 46 power su * not
supplying power to said drive circuit. 48. The S

claimed in claim47, wherein said external current setting signal
conprises a certain nunber of pulses transmtted in a predeterm ned tine
peri od, wherein said current signﬁ$ detecting circuit contains a
counter circuit which counts said pulses to obtain a counted value and
out put s s@OWeFoEnPRLY \sdlgnalats switd suppiying vawes teispid drive cirzoulik. The
drive circuit as clained in claim48, wherein said external current
setting signal is transmtted on said data signal before data transfer
operations are perfornmed by said drive circuit. . 50. The drive
circuit as claidfed TRechBiYs 40raipLs 88 rFled@d pReeEAEt filnedherainpaidd
during which said external current setting signal is transmtted occurs
bef ore saitKERETIRY raHsTadt s@¥&iagi shgnal comprises a certain number of

pulses transmitted in a predetermined time period,
wherein said current signal detecting circuit contains a
counter circuit which counts said pulses to obtain a counted

value and outputs said counted value as said current value

signal.

49. The drive circuit as claimed in claim 48, wherein said
external current setting signal is transmitted on said data

signal before data transfer operations are performed by said

.

50. The drive circuit as claimed in claim 49, wherein said

rive circuit.

predetermined time peried during which said external current
setting signal is transmitted occurs before said data transfer
operations,

wherein said mode selection circuit comprises:

a one shot circuit which inputs said power signal an
ogtputs an activating pulse which lasts until approximately an
end of said predetermined time period; and

a read/write decoder which inputs said control signal

“and outputs said read mode signal and said write mode signal
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wherein said node selection circuit conprises: a one shot
circuit which inputs said power signal an outputs an activating pul se
which lasts until approximately an end of said predeterm ned tinme period;

and a read/ wite decoder which inputs sai.d control_signal. and
out puts said read node signal and said wite node signal based on
said control signal. 51. The drive circuit s SheeaHmsRater Replatedi m 50,

wherein said current signal detecting circuit conpr witch
circuit which is conductive in responii to said acti I whi ch
i nputs said external current setting ignal, and which outputs said
external current setting signal to said counter circuit when said

acti vat PRgegupBesaid czanhinol signal.

51. The drive circuit as claimed in claim 50,'wherein said
current signal detecting circuit comprises:

a switch circuit which is conductive in response to said
activating pulse, which inputs said external current setting
signal, and which outpﬁts said external current setting signal

to said counter circuit when said activating pulse is output.
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