; ef-e3eE4B| : 6T41: ( TITLE OF THE | NVENTI ON Cl RCU T BOARD, DI SK APPARATUS AND
METHOD OF | DENTI FYI NG A HEAD | C BACKGROUND OF THE | NVENTI ON 5 The present

invention relates to a circuit board with a head IC, a di
conprising the circuit board, and a nethod of identifying mwmmmmmmmmnﬂ
Met hods of identifying circuit boards of various types are Known. Tn which
nmet hod, junpers are provided 10 on each bbard to identify the'58rd and a
nuneral, i.e., 0, 1, 2, ..., or 9 is displayed in seven segnents. Such a
method is disclosed in, for exanple, Jpn. Pat. Appln. KOKAI Publication No.

9- 237945, paragraph [0033] and {H1@Gr F i hevvmitwal di scl osed in the 15
publication, check pins are brought into contact with at nost seven

junpers, respecirvety.sdiEn, DiSKSAPEARATYSeANMMENBODaOEULPBNTIFYONS in
the check pins is determ ned, thereby to identify the circuit board. The
conventi onal rmetiemDdcan i dentify, but ten 20 types of circuit boards, i.e.,
Oth to 9th types only. In viewof this, it is not so practically useful. If
t he conventional nethod is uBBGKGEBODYBNOET FHE AAYENTI®AY ds, each circuit
board needs to have a large area to accommpdate at nost seven junpers. The
25 circudt board nu@hebErBﬁ@UFtaBV?nFéPQe?eA§t§506ﬁséq&éﬁ&&}tahVagﬁparatus

i ncorporating the circuit board cannot be snpall. - 2 _In.the.nethod
descri bed abovelithtajkeadcessapydtskdBPRARPRESWABTRE! SATE F&ﬁpgﬁchéguired
"o contact WERdevEROARSBPL)OLeBRonEnS  oemHy BoRESY ftrakes mich ti me.
y-one. 1t takes nmuch tine
and | abor to exaninﬁe%ﬁ%d%h%%kiggg%ifying circuit boards of various
types are known. In which method, Jjumpers are provided
10 on each board to identify the board and a numeral,
i.e., 0, 1, 2, .., or 9 is displayed in seven segments.
Such a method is disclosed in, for example, Jpn. Pat.
Appln. KOKAI Publication No. 9-237945, paragraph [0033]
and FIG. 2. In the method disclosed in the
15 publication, check pins are brought into contact with
at most seven jumpers, respectively. Then, it is
determined whether a current flows in the check pins is
determihed, thereby to identify the circuit board.
The conventional method can identify, but ten
20 types of circuit boards, i.e., Oth to 9th types only.
In view of this, it is not so practically useful.
If the conventional method is used to identify
circuit boards, each circuit board needs to have a
large area to accommodate at most seven jumpers. The
25 circuit board must be inevitably large. As a
consequence, any apparatus incorporating the circuit

board cannot be small.
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. BRI'EF SUMMARY OF THE | NVENTI ON According to an enbodi ment of the invention,
there is provided a circuit board having a head IC, a disk 10 apparatus
conprising the circuit board, and a nethod that can easily and reliably
identify a head IC by the use of a sinple structure. A circuit board
according to an enbodi nent of the invention conprises: a board unit; a head
| C, at |least 15 one resistor elenent which has an i npedance for identifying
the head I1C, and a connection termnal to be connected to an inspection
appar atus whi ch neasures the inpedance of the at |east one resistor

el ement. An di sk apparehssna€esssdisgctopan gpbod| nedt i9fn2Bekberiynyenti on
conprises: a spindle notor which supports and rotates a di sk-shaped nedi um

a suspensi on agéndayimg wheliiséal aBhdjumpdeadradniched shpvevbeed on t he

di stal end of the suspension arm and which records and reproduces data on
and fromthe nedisched Woi ke coltc@bt nbdardwhi That pt s esat beeskispénsi on arm
to nove the head in a substantially radial direction of the nedium and a
circuit board mawi nge asébatdtanconptacheatith Geven disglayessemenesr esi st or
el ement whi ch has an i npedance for identifying the head |IC, and, a
connecti®n teren@abywireh i 5tuselesomnehstive 2Re iApPedaheecBPNiRE at | east
one resistor elenent. 5 A nethod of identifying a head I1C, according to an
enbodi nent of Ehe ?h@%hthﬂ?-conprises: connecting an inspection apparatus

to a connection term nal of Lrcui iC | east one resistor
el ement having an inpedancéBﬁi#%i%ﬁgﬁﬁpggﬁgg'ﬂ@% ﬂgggﬁTﬁégnd a 10 connection
term nal connected to the.at | eas r.esi or. e : %ptkggr%n

i nspection apparatuéCF8r?ﬁ8gcgﬁn§%t%gﬁopgﬁﬁﬁﬁaPF gﬁgegégggggﬁg'the

i npedance of tQ? §%0#2838 9”8%E8§5§§Eéaﬁégggp%ﬁﬁoaiH@th&t'taed@%%d IC. 15

In an enbodi men € Invention, an be identified by nmerely

connect} g the §B§939h5060399§g§558th@ thecaeRngehiran badmanakthbat is
connected to t at | east one resistor elenent. Hence, the head |'C can be

automati cal Iy kdgnt chhedashoyhagasirey iandy20dealiidlyl w. hBRAEE CDBESCRhETI ON OF
THE SEVERAL VI EWs OF THE DRAW NG
use of a simple structure.
A circuit board according to an embodiment of the
invention comprises: a board unit; a head IC; at least
15 one resistor element which has an impedance for
identifying the head IC; and a connection terminal to
be connected to an inspection apparatus which measures
the impedance of the at least one resistor element.
An disk apparatus according to an embodiment of
20 the invention comprises: a spindle motor which supports
and rotates a disk-shaped medium; a suspension arm
having a distal end; a head which is provided on the
distal ena of the suspension arm and which records and
reproduces data on and from the medium; a voice coil
25 motor which rotates the suspension arm to move the head

in a substantially radial direction of the medium; and

a circuit board having a board unit, a head IC, at



. The-acconpanyi ng draw ngs, which are incorporated in and constitute a part

of the specification, illustrate enbodi nents of the invention, and together
25 with the general description given above and the detail ed description of
t he enbodi nents gi ven bel ow, serve to explain the principles of the

i nvention. -4 FIG 1 is an exploded perspective view show ng an HDD
according to an enbodi nent of the present3invention; FIGS. 2A and 2B are
expl oded perspective view 5 illustrating a structure incorporated in the

HDD shown in FIG 1; FIG 3 is a plan view depicting the FPC of the

structure illusdsat eshd e & G028 ?B; witl & KBakSan Chpedahcdi agram of
the chip resistors 10 provided in the FPC of the structure shown in FIGS.

2A and 2B; andid@d#Eibyisgatht oskadi aQr annadf a acohnspetvnoheapparat us that is
connected to the connector pins included in the FPC of FIG 3. 15 DETAILED
DESCRI PTI ON OFwiHEh | NYENT¢DN-Armeabodesehhe oimpadapcesefit thavent leashi | | be
described in detail, with reference to the acconpanying drawings. FIG 1 is
an expl oded perspecesveteirealenant20 schematically shows a hard disk drive

1 (disk apparatus, hereinafter called "HDD 1") according to the enbodi nent

of the ihvention. Thempbiod Risidestpivangi 8l h¢afedfangtCer HagsitRg 22 and a

top cover 4. The housing 2 opens. at the top. 25 The pog cover .4 fastened
with screws (nBRPSRASMATC: BTt hBSt SPVERLLAR h6GEPRYSSS ACGREREC 1P o shown)

I's interposed Pﬁéﬁgggiéﬂeagggiéggsztgng Eggngggiggv %rﬁinal of a

circuit board which has at least one resistor element
having an impedance for identifying the head IC and a

10 connection terminal connected to the at least one
resistor element; connecting an inspection apparatus to
the connection terminal; and measuring the impedance of
the at least one resistor element to identify the head
IC.

15 In an embodiment of the invention, the head IC can
be identified by merely connecting the inspection
apparatus to the connection terminal that is connected
to the at least one resistor element. Hence, the head
IC can be automatically identified, both easily and

20 reliably.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together

25 with the general description given above and the

detailed description of the embodiments given below,

serve to explain the principles of the invention.



., - 5 The housing 2 contains two magnetic di sks 10 (di sk-shaped recording
nmedia), a spindle notor 11, a plurality of magnetic heads 12 (heads, see
FIGS. 2A and 2B), and a plurality of suspension arns 13. The 5 housing 2
further contains a voice coil notor 14, a ranp |oad nechani sm 15, an
inertia latch nechanism 16, a circulation filter 17, a respiration filter
18, and a printed circuit board 20 (hereidafter referred to as "FPC 20").
The spindle notor 11 supports and rotates 10 the disks 10. The nmagnetic
heads 12 can record and reproduce data on and fromthe magnetic di sks 10.
The suspension arnsrid.supper tn akpdbgkd perdpethe venghieii chiedasy ba The
voice coil nmotor 14 rotates the arns 13 to nove the heads 12 in the radial
direction of tHpDlhcdbsksndOtoTha eabpdinadtnechahespraSehal ds the heads 12
in a safety position outside the magnetic disks 10, when necessary. The
inertia |latch tmechanisny 16 prevents the nmagnetic head 12 from noving from
the safety position when they are vibrated. The 20 circulation filter 17
traps dusts in the E3GSi.ngA2anth@Br egpi eapiloded PegasPES ttivgpyidust in t he
air introduced into the housing 2. The FPC 20 has a head |IC nounted on it.
The head5! C wi iﬂlﬁétééz?:éﬁigbédsl‘%étléﬂi}lrﬁ pogpararrtecnét ShGWHPD $hesdured to
the back of 25 the_housing 2. A connector 6 extends fromthe board unit and
protrudes formBnElEndlaf t he housi ng 2. The connector 6 has a plurality of
pi ns. The pins may -, 6 electrically connected . to xter.nal
apparatus. A connec?ﬁp'zgalfsgepéﬁé.Wﬂ% Y 6§5Ht%F’?ﬁg?6§§ﬁﬂ5? t he
housing 2. This connecto&l§0a ha a EE”%%E%FVZ%T in§B;which project from

the FPC 20. 5 ?SrPEEBF an uﬁgﬁ?ﬁguce dat'a on an&l rom’t he magnetic di sks

10, the spindle not 14 te -EQ%g i -%%&g. S ir are
rotated, noving the%ggénétﬁ%@ﬁkzﬁé 1 qigﬁt e F%}g§5§#$§%925?ﬁ%?igﬁ%mn)
provi deggon th%r@b§@§d1Qn 10 FlEEd. oA taRd 2B FhoWea sHIWC W arrddl t hat

conprises the FPC 20 and a head stack assenbly 30 (hereinafter referred to
as "HSA 30"). The HBA 3@dconprises the suspension arns 13. The FPC 20 is
connected to the HSA 30. The structure 40 is incorporated in the housing 2
15 of the HDD 1, inFRIie € ate d IHlusik atietdydam AfGar?BndAsestioom in FIG 3 in
detail, the FPC 20 has a board 21 and a long flexible cable 22 (cable). The
cabl e 22 ext endgpprhramushéhiadaric Zbnngdiead teC 2@ iconmgitaxd wims he end
portion 22a of the cable 22, which 20 is renote fromthe board 21. The end
portion 22a of inedusal é2xhies FRécqfed i the HSA 30, thus connecting the
head 1C to the HSA 30. The FPC 20 is connected to the HSA 30. Three chip

resi stof® Rl, R2 and R3 REESHERPESCRIRREN SGF aF €€ b REI N t he board 21.
The resistors Rl, R2 and R3. have i npedance assigned to the he | C 23.
Hence, the resistorngmeQ?%ﬂﬁPWGggéi Rﬁﬁsené]lnventlon JER 86

described in detail, with reference to the accompanying
drawings.
FIG. 1 is an exploded perspective view that
20 schematically shows a hard disk drive 1 (disk
apparatus, hereinafter called “HDD 1”) according to the
embodiment of the invention.
The HDD 1 has a substantially rectangular housing
2 and a top cover 4. The housing 2 opens at the top.
25 The top cover 4 fastened with screws (not shown) to the
top of the housing 2. A gasket (not shown) is

interposed between the housing 2 and the top cover 4.



7 ‘itdentify the head 1C 23. As FIGS. 3 and 4 show, the chip resistors R1,
R2 and R3 are connected in series, formng a series circuit. The series
circuit is connected at one end to the ground and at the other end 5 to a
connector pin P (connection termnal). The connector pin Pis electrically
connected to the connector 20a. The board 21 is folded along a centerline F
so that the chip resistors Rl, R2 and R3 @my-be exposed. 10 Thus, once the
board 21 has been so folded, the resistors RlL, R2 and R3 are exposed
outside. Two claws 2l1la and 21b are fornmed integral with the board 21 and

project fromtwo edggs 9@99&5992a@ba%aihaet@@nhg%hgﬁ@chiwhgn1bhe board 21
is folded along the 15 centerline F, the claws 2l1a and 21b | atch each

other. Once af t@iskhehgbamsraddarbiahghmeach) pt hespihliteFRREL30 Lepaians fol ded
as illustrated in FIGS. 2A and 2B. After the FPC 20 is secured to the HSA
30 as shown i npEhtal2fAy bhemaghbtei2?2headboldedhatdEt ssendFp6Bti @A 20d22a,
in the direction of the arrow shown in FIG 2A Then, the tw claws 22b
provi ded on th2Bgndapdr &i phudadieggadesusphnshenH82m8013nd dhe fastened to
the HSA 30. The head I C 23 nounted on the end portion 22a of the cable 22
can be sken frbeueingi defubtbauseontaiss28 voeregoMt ROLESi A4/ FRG 5 is a
bl ock di agram showi ng an i nspection apparatus 50 for identifying the head
IC 23. The _rgmp AppdrBEGBaBOSBoAPri 38siheptdBe l8tcChaReaBRdsRVEfrer 52,

a CPU 55, and a nenory 54. The_probe_51 is electricall onnected to the
connector pin P SFrFHiaFP€926lﬁE8€iggd PanﬁBl§FF&SPuFél%6r ﬁ%’i?ngeéured

to 5 the HSA 30..TQ%giEi%gﬁgkgﬁpggggéﬁt%ﬁFggﬁﬁggggggF%F%%E.%g@%ea%oltage

of, for exanpl BF*5 i"st n the apparatus 50,

the AAD converL%Fg?égnﬁgzungi%ggahq%e%%ggﬁ ?&eggg GhiR e i§5Q%%e@1 to R3.

The CPU 55 correé ance Wit a stored in the menory

ot oL SR BLSRS, e Pogd ket anathe BRE Hchi wld e
HDD 1. reproduce data on and from the magnetic disks 10. The
suspension arms 13 support, at distal end, the magnetic
heads 12. The voice coil motor 14 rotates the arms 13
to move the heads 12 in the radial direction of the
15 disks 10. The ramp load mechanism 15 holds the heads
12 in a safety position outside the magnetic disks 10,
when necessary. The inertia latch mechanism 16
prevents the magnetic head 12 from moving from the
safety position when they are vibrated. The
20 circulation filter 17 traps dusts in the housing 2.
The respiration filter 18 traps dust in the air
introduced into the housing 2. The FPC 20 has a head
IC mounted on it. The head IC will be described later.
A board unit (not shown) is secured to the back of
25 the housing 2. A connector 6 extends from the board
unit and protrudes form one end of the housing 2. The

connector 6 has a plurality of pins. The pins may be



-~ As shown in FIG 3, the chip resistors RL to R3 15 that serve to identify
the head |1 C can be seen fromoutside before the board 21 is folded. The
chip resistors RL to R3 can be identified fromtheir outer appearances,
such as shape, color, patterns and |ID nunbers. 20 The inspection apparatus
50 is connected to the structure 40 so assenbled as shown in FIG 2B,
making it possible to identify the head | € 23. Mre precisely, the probe 51
of the apparatus 50 is connected to the connector pin P provided on the
board 25 21 of the FPC 20. The inpedance of the chip resistors RL to R3 is

measur ed, th?r§P¥c£Q§8£iiyiBSnﬁB@tB&ago|théxtlhﬁaﬁoagﬁﬁkgEuBLn Ris
exposed outsi de once the - 9 board 21 of the FPC 20 has been fol ded as

shown i n FI GS. c@hnadto2B20n (tbe methodpacesr dkpesta bli shembedikmerdt , the
head I C 23 can be identified by only connecting the 5 probe 51 of the

appar atus 50 tohéheroushngckor PphhsPcohhattbg, 28ashapl @ plunallity odn
identify the head I1C 23 that is invisible, easily and reliably. After the
structure 40 opiksG wRBchsphefidctnfrbm hbasERg 200f the HDD 1, the
connector 20a protruding 10 fromthe housing 2 nmay be connected to a

dedi cat ed i nspect i oficappapadusnfngersiocimee de tiademt g threrhdde | C 23
secured to the HSA 30. Once the structure 40 has been set in the housing 2,
the pins of thBagbAhéetBiskeallretBrpspenddat Brgert Ré KOGStS§ ZheThus, the
15 inspection gggaratus can be electrically connected to the connector 20a

from outsi de of1FKE hBusi hGe2SUPReRRILEReABBEi renB ISt RO TeLrATet TPy 1AF can be

connected to t i nspecti,on, appar at.us 50, after the FPC.20 , s ,secured to the
TR 50 1 n the EBarBRBBEt I8 HaRRR Lt on e nE L oeE ] trrei e s S B se bl 6
to identify theg_h L.C 23, that,.i.s_not, visible fromoutside the structure

40. Furt her, §EO§E§F§ 8§nt%8 §6ﬁ%§cggd to a dedi cated inspection apparatus

to idenipfy the heagrkG 23, Nagely e head hCican be 23ddunkidiethd n the
present enbodi nent by the I nspection apparatus that is an automatic one.
The head | C 23thhafpis2onyhsl Bl gegan shackelisaRhply 30 (hereinafter
referred to as “HSA 30”). The HSA 30 comprises the
suspension arms 13. The FPC 20 is connected to the HSA
30. The structure 40 is incorporated in the housing 2
15 of the HDD 1, in the state illustrated in FIG. 2B.
As shown in FIG. 3 in detail, the FPC_ZO has a
board 21land a long flexible cable 22 (cable). The
cable 22 extends from the board 21. A head IC 23 is
mounted on the end portion 22a of the cable 22, which
20 is remote from the board 21. The end portion 22a
of the cable 22 is secured to the HSA 30, thus
connecting the head IC to the HSA 30. The FPC 20 is
connected to the HSA 30.
Three chip resistors R1, R2 and R3 (resistor
25 elements) are mounted on the board 21. The resistors

R1, R2 and R3 have impedance assigned to the head IC

23. Hence, the resistors R1l, R2 and R3 serve to



- 10 identified In the present enbodi nent, only by connecting the

i nspection apparatus to the structure 40 or the HDD 1. Wth the present
enbodi ment it is possible to 5 change the inpedance to any desired val ue,
merely by changing the resistances of the chip resistors RL to R3. This is
useful in practice because the nunber of patterns, with which the head IC
may be identified, can therefore be ineredsed. 10 The FPC 20 of this

enbodi ment needs but a relatively small space in which the chip resistors
Rl to R3 and the connector pin P are arranged. The apparatus need not be
greatly changegyin: copfiguratignic! bavwouhd peEsbesogRal ar gRow)Stibe
invention is not limted to the enbodi nent descri bed above. Various changes
and modi fi cati gnspcagsberspderw thbnahherscope aptinspteit inf stheespvention.
For exanple, the nunmber of chip resistors can be changed, fromthree, i.e.,
chip resistorsfRimningRe seefle20cinctibe. enbbhdi sentesocidenttf yst he head 1C
23. Further, the chip resistors can be changed, if required, in shape,

si ze, positioncandethedl akeondghendbbuwetbabgdbnedt and deskthredtheri g@edtify
the head 1C 23 provided in the HDD 1. Nonethel ess, the 25 invention can be
used to bdentity &heopneated pinchi ticbbaedt20noterhénpbbdl ofhehe | Cs that
are nounted on the printed circuit_board of any other electronic - 11
appar atus. Addrehpaatoxdpant Bgés shgckbdreiléyt FeRBCGERPE feadfPy occur to
those skilled in the art., Therefore, the invention in its broader aspects
is not |inited°PBNSCERE dP@cific details and representative enbodi ments

shown and descri bed _herei n. Accor.di Ly, various nodificat.ions, nay be made
wi t hout departing ngﬁlEﬁ@rgp%ﬁiﬁso&%§§86e3&9n9h§ §§HgﬁgﬁlFﬁV§hf¥%e concept
as defined b e, append clai ei L ~,equi e i - T 1S
CLAI VED | s: ) CREEPRE ERgBaFSISrﬁr%%%%g; kﬁ’k%ﬁd%éﬁ?t Be.0p GbBesticton

el ement, yhi ch Rhas .an,p LMpedanes Hob ! ggRt Hkhng ot ke 1kead ke and a

connection termnal to be connected to an inspection apparatus which

measures the ippedaneesokiSakd ahd @asShrenexpesidt eluteligment. 2. The
circuit board according to claim1, 10 further having a board which hol ds

said at |east one resicsiQhwe @ENtandAPd A gablf e i reyed svittite ttead |1 C
to the board, with the head I C spaced fromthe board. 3. The circuit board

accordi ng to cbaamdl 2ar add bprodeerteifirczaittvoate dgess o ppoes imes isstrors seltdrent
has an outer appearance which serves to identify said at | east one resistor
el enent . centerline F. When the board 21 is folded along the
15 centerline F, the claws 2la and 21b latch each other.
Once after the claws 2la latch each other, the FPC 20
remains folded as illustrated in FIGS. 2A and 2B.
After the FPC 20 is secured to the HSA 30 as shown
in FIG. 2A, the cable 22 is folded at its end portion
20 22a, in the direction of the arrow shown in FIG. 2A.
Then, the two claws 22b provided on the end portion 22a
engage with the HSA 30 and are fastened to the HSA 30.
The head IC 23 mounted on the end portion 22a of the
cable 22 can be seen from outside, because it is
25 covered with resin.

FIG. 5 is a block diagram showing an inspection

apparatus 50 for identifying the head IC 23. The



. 4. The circuit board according to claim?2, wherein the board is folded in a
direction to expose 20 said at | east one resistor elenent. 5. A disk
apparatus conprising: a spindle notor which supports and rotates a

di skshaped nedi um a suspension arm having a distal end; 25 a head which is
provi ded on the distal end of the suspension arm and which records and
reproduces data on and fromthe nediunr 8- %3 a voice coil notor which
rotates the suspension armto nove the head in a substantially radial
direction of the nmedium and a circuit board having a head IC, at |east one

5 resistor el esppdrabhshshasomprispedanseober sideahi iybngohkerbeadsh, and
a connection termnal which is used to neasures the inpedance of said at

| east one resistopUebeeatd £.mdherdi 5k.appaeabusbacsdrdsng to claim5, 10
wherein the circuit board further has a board which holds said at | east one
resi stor el eneatecnical tyabtenmbctbdcbonebescoheehtad bOnt & blietsaspensi on
arm with the head | C spaced fromthe board. 7. The di sk apparat us
according to cFBfn26, pusvihedein the bbandtunet 4Ps fékdéd secaredr&etion to
expose said at |east one resistor elenent and is secured to the disk
apparat us. 8. The HPBk3@ppaFhtusnapestdPhRgabPbBaErbim 50 aRPERSBURt her

conpri ses a housing containing the spindle 20_notgr, the suspension arm
the voi ce coi | “AbEPPRERIVOhE2ERr €hr t LR5aPH2™RAG i R Whi ER TRE EBARecti on

termnal is
resistors R1 to R3. In the apparatus 50, the A/D

converter 52 measures the impedance of the chip
resistors R1 to R3. The CPU 55 correlates the

10 impedance with the data stored in the memory 54,
thereby identifying the head IC mounted on the FPC 20.

It will be described how the head IC is identified
in the course of manufacturing the HDD 1.
As shown in FIG. 3, the chip resistors Rl to R3

15 that serve to identify the head IC can be seen from
outside before the board 21 is folded. The chip
resistors R1 to R3 can be identified from their outer
appearanceé, such as shape, color, patterns and ID
numbers.

20 The inspection apparatus 50 is connected to the
structure 40 so assembled as shown in FIG. 2B, making
it possible to identify the head IC 23. More
precisely, the probe 51 of the apparatus 50 is
connected to the connector pin P provided on the board

25 21 of the FPC 20. The impedance of the chip resistors
Rl to R3 is measured, thereby identifying the head IC

23. The connector pin P is exposed outside once the



. electrically connected to a connector protruding outwards fromthe housing.
9. A nethod of identifying a head I C conprising: 25 connecting an

i nspection apparatus to a connection termnal of a circuit board which has
a head 2C at | east one resistor elenment having an i npedance for - 14
identifying the head 1 C and a connection term nal connected to said at

| east one resistor elenents; and neasuri n@ the i npedance of said at |east
one resistor elenent to identify the head 1C. 5 10. The nethod according to
claim9, wherein the inspection apparatus is connected to a connector of a

di sk apparat usphheqi opedanggeofrpgabd ahsl eash 28e4qe8ShEt @hofhengnt is
nmeasured, thereby to identify the head IC, said disk apparatus conprising a

housi ng, a 10 spirdl eanghar 2pr.ovi ded in the housing and configured to
support and rotate a di sk-shaped nmedi um a suspension arm provided in the
housi ng and havi ng, Ianthedmgtthbderdcotriid nead tGiandmboddakitgr ttecor di ng
and reproducing data on and fromthe nmedium and a voice 15 coil notor

provi ded in theehdusCng3andncbef idendad fliedr biyabeliyheosnepdensigorther mt o nove
the head in a substantially radial direction of the nedium said circuit
board bebPng prbviked Sinofhé&hkroasiagagiusebli fopsbeedonandtoai dicomhect or
being electrically 20 connected to the connection term nal and | ed outwards
from t he housi A§at. ABsAA ALTRUSASEAUAR VLA CAR. ANRD tAOYARR eAbspR, TG 213

ca) o] caT oa] chf BAfcAPedl CAPCLba] Eobt to and retppppy oo ol celealealedl
After the structure 40 of FIG. 2B 1s held in the

housing 2 of the HDD 1, the connector 20a protruding

10 from the housing 2 may be connected to a dedicated
inspection apparatus (not shown) to identify the head
IC 23 secured to the HSA 30. Once the structure 40 has
been set in the housing 2, the pins of the connector
20a are exposed outside the housing 2. Thus, the

15 inspection apparatus can be electrically connected to
the connector 20a from outside of the housing 2.

In this embodiment, the structure 40 can be

connected to the inspection apparatus 50 after the FPC
20 1is secured to the HSA 30 in the course of

20 manufacturing the HDD 1. This makes it possible to
identify the head IC 23 that is not visible from
outside the structure 40. Further, the HDD 1 can be
connected to a dedicated inspection apparatus to
identify the head IC 23. Namely, the head IC can be

25 identified in the present embodiment by the inspection
apparatus that is an automatic one.

The head IC 23 that is invisible can be reliably
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apparatus need not be greatly changed in configuration.
It would not become large.
15 The invention is not limited to the embodiment
described above. Various changes and modifications can
be made within the scope and spirit of the invention.
For example, the number of chip resistors can be
changed, from three, i.e., chip resistors R1 to R3 used
20 in the embodiment to identify the head IC 23. Further,
the chip resistors can be changed, if required, in
shape, size, position and the like. |
The above embodiment is designed to identify the
head IC 23 provided in the HDD 1. ©Nonetheless, the
25 invention can be used to identify the printed circuit

board 20 of the HDDl1l or the ICs that are mounted on the

printed circuit board of any other electronic
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5 the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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at least one resistor element which has an
5 impedance for identifying the head IC; and
a connection terminal to be connected to an
inspection apparatus which measures the impedance of
sald at least one resistor element.
2. The circuit board according to claim 1,
10 further having a board which holds said at least one
resistor element, and a cable which connects the head
IC to the board, with the head IC spaced from the
board.
3. The circuit board according to claim 1 or 2,
15 wherein said at least one resistor element has an outer
appearance which serves to identify said at least one
resistor element.
4, The circuit board according to claim 2,
wherein the board is folded in a direction to expose
20 sald at least one resistor element.
5. A disk apparatus comprising:
a spindle motor which supports and rotates a disk-
shaped medium;
a suspension arm having a distal end;
25 a head which is provided on the distal end of the

suspension arm and which records and reproduces data on

and from the medium;
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resistor element which has an impedance for identifying
the head IC, and a connection terminal which is used to
measures the impedance of said at least one resistor
element.
6. The disk'apparatus according to claim 5,

10 wherein the circuit board further has a board which
holds said at least one resistor element, and a cable
which connects the head IC to the suspension arm, with
the head IC spaced from the board.

7. The disk apparatus according to claim 6,

15 wherein the board unit is folded in a direction to
expose said at least one resistor element and is
secured to the disk apparatus.

8. The disk apparatus according to claim 5, which
further comprises a housing containing the spindle

20 motor, the suspension arm, the voice coil motor and the
circuit board, and in which the connection terminal is
electrically connected to a connector protruding
outwards ffom the housing.

9. A method of identifying a head IC comprising:

25 connecting an inspection apparatus to a connection

terminal of a circuilt board which has a head 2C at

least one resistor element having an impedance for
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resistor element to identify the head IC.

5 10. The method according to claim 9, wherein the
inspection apparatus is connected to a connector of a
disk apparatus the impedance of said at least one
resistor element is measured, thereby to identify the
head IC, said disk apparatus comprising a housing, a

10 spindle motor provided in the housing and configured to
support and rotate a disk-shaped medium, a suspension
.arm provided in the housing and having, on a distal
end, the head IC and a head for recording and
reproducing data on and from the medium, and a voice

15 coil motor provided in the housing and configured to
rotate the suspension arm to move the head in a
substantially radial direction of the medium, said
circuit board being provided in the housing after
inspected, and said connector being electrically

20 connected to the connection terminal and led outwards

from the housing.



