; e3ehze@6&TzDN 021 MAR 2003 1111 COAXI AL CABLE UNI'T, CABLE TERM NAL AND
FI XTURE HOARD Thi s patent application&lartns priority based on Japrgq&azm}
pat ent application H11-34740 filed on February 12, 1999, the b con S
whi ch are incorporated herein by reference. BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention 10 This |nvent|qp relates to a cable termnal and a
coaxial cable unit using the cable termminal, and a fixture board using the

coaxi al cable. A fixture_ boar

particuIarly,c?ﬁﬁIﬁFegéﬁPEiﬁvgﬂ %Eﬁgnﬁﬁgéiﬁo a cab]%:!t ﬁEﬁte¢n1nal a
coaxi al cable, and flxture board t hr ough. whi ch an i nput signal_ may be
transmtted correctidyS B2 f%%c?rﬂpd'tllcéﬁlﬂ‘ ¢ “F?ePéf-@HthbadeTﬂ% Japanese

conventi onal gaaxitlagiahl tisrl Batakhedo] Blﬁe&w&%ébﬁ%@d 1By, s@lsderipg a

ground portion and a signal line portion respectively on“the wiring pattern
of the ciBcuitoMEntd Humhiieh, ara ancerporatsdhbdeyrean) by fefexenani ng t he
ground portion and the signal line portion respectively is installed or.

the circuit 26 board, and the coaxial cable is then fixed to the circuit

board by screwing onto the ji gacRerROmG NoF Tt venmyent i onal net hod of
sol dering, however, the connection strength between the coaxial cable and

30 the circuit board is weak, so there is a problemwhere the coaxial cable

is easily erkeqhﬁﬁﬁycﬂh%ﬂetEﬁvgﬁﬁfbﬁl cable is pulled. Further, in the

case of using a j1g there 1s another probl emwhere the productlon cost

usi ng theldcoaxi al cable is high, S|nce addltlonal costs for the jig and for
screwi ng the coaxi al cable . 1 MAR ZPFﬁ nto the j

are generated. Fur (e Pﬁem 5t° PSR CE5Pd 2hS q‘o(ﬁx“

testing a (sedpndiGtolsdaYi €8s éacmee%a%hﬁall tadd af equted bdaty sanBi gh
speed signal should be transSmtted with high precision. Thus, it is

pref erabl e t Hshe deaxdeaxtadleabhefinire boardars wiitehngpblah 2 3ilgindlix.
shoul d not al om1n0|se i nto.the oaX|aI bIe shoul d a&m%gs E %%Eﬁtant
t

line i npedand® ™ AP ha e B st i é?ﬁﬁ%ﬁ%aﬂggenﬁémﬂvéF

convent i orzal Mrﬁhﬁfﬁl,STar 8¥axial cable and a fixture board th.r.ough which an

input signal may be transmitted correctly.
2. Description of the Related Art

20 The conventional coaxial cable is installed in a circuit
board by soldering a ground portion and a signal line portion
respectively on the wiring pattern of the circuit board. Further,
in another method, a jig for screwing the ground portion and the
signal line portion respectively is installed orn the circuit

26 :board, and the coaxial cable is then fixed to the circuit board

by screwing onto the jig.

According to the conventional method of soldering,
however, the connection strength between the coaxial cable and
30 the circuit board is weak, so there is a problem where the coaxial
cable is easily broken away when the coaxial cakle is pulled.
Further, in the case of using a jig, there is another problem where
the production cost using the coaxial cable is high, since

additional coste for the jig and for screwing the coaxial cable
..... *166166*
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10 capacitance can easily beconme |arge since the installation area of the
coaxial cable on a circuit board is large. Further, a signals HWHR?WB any
installation portion is uncovered, thusznoise fromthe outside can easily

i ntrude. 15 Accordingly, the object of tthe present invention is to provide
a cable termnal, a coaxial, cable unit, and a fixture board which can
sol ve the Qggﬁet@@sg&bbggep?ggg§g§edThis obj ect is achieved by conbinations
described in the independent clainms. The dependent clains define further
advant ageous and exenpl ary 20 conbi nati ons of the present invention.
SUMVARY OF THE I NVENTION Ln the first. preferred.enbodinent, a fixture board
is 25 provided i?gfggfﬁg 37 BRI BYHIE oK %ﬁ?gﬁng ARRE? T4 g;ed(tor

sen conductr@stden §esdnd dorguritbedded er EorrnanG10al € conRagt £6d tBad
testing apparatus for testing a sem conductor device, and plural coaxial
cabl e ufit ¢ fdghcsnaedt signhehoydkebebvrrrseind acheisbr hoghmracisdgnd. The

coaxi al ca uni.t. i.nc 1-.al capl e.having,a 9ro | ayer, a
signal Ii nte;ﬂhﬁlr?dl (%té:e&gb%%ggggagg%ﬁédh?taa%}e, 2 lggs 'ag?ﬁ% én Bgoﬁ and a cabl e

term nal hadaigmin tengl Oseh &;8rpIa0SIHEh A nOt BRI ot KWWY eliedeheodxialgr ound
| ayer in the end part_of the coaxial cable, and a fitting part connected
el ectri cal ISPRIG t RBOBKE | DHAYS BAYSeRPBHAHg 18 Hfat TRANIE ard have 1peR 2003

3 . directiqnQf bl %cﬁ.ggﬁ.&@[ ﬁ@@%@e LN o el g:%!n%eq.\:ﬁgﬁ%i Onﬂe%lfcﬂﬂ] the gl gnal

line. Wien the coaxial cable includes two end parts, the cable termnals
may be 1fr oviageditanchecameeayid yphetene dspyarst syety.tie insthélsetomdrea

preferred enpodi nent .. the.cable term nal. further. incluges, a shoul.der . part
Phat ‘15 contebtsdcea AhEaris B L En REFISS 118k FSor A R erPdn o
the coaxi al] iGabl € .arfi hbthl NP DS bolr® 1 6RNNEGHEEVEPed NensBaw dRr £ Pak thand
extends in the axial direction fromthe shoulder' part . Here it is

pr ef er abl e oMF gt cBReeaEXlHUENWIadH. of the fitting part should be
different fromthe dianmeter of the signal line. Further, it is preferable
that the encl osure encloses greater than 3/4 and | ess than the conplete
out er daisrcunf er enceooiihhycotke abbpssdd @f Ithei prpseher dblentiat iz top

osition of the fittin art in the axial 15 direction should be al nost
Poval | Lo L IRETase s FAPAR BErhRaly haforia) CAPLRUBbay SH h AHOR

Here, the apauer dBsehi M sSREBENe Qfbdviee deB¥eRbeQH ANt Thi 8RR R11 of
t he necessary characteristics of the present 20 invention. Sub-conbi nations

of these cHar achievedibyscambinasiormrescoibediimcthedndeperdenyraladms -
I nvention. ’.P.%Fél Egpggggﬁkpgig\lmg dew%e%wyeers advantageous and exemplary

20 combinations of the present invention.
SUMMARY OF THE INVENTION

In the first preferred embodiment, a fixture board is

25 provided including a socket board in which a socket of a
semiconductor device is installed, a performance board connected

to a testing apparatus for testing a semiconductor device, and
plural coaxial cable units for connecting the socket board and

the performance board. The coaxial cable unit includes a coaxial

30 cable having a ground layer, a signal line enclosged by the ground
layer, at least one end part and a cable texminal having an
enclosure enclosing an outer circumference of the ground layer

in the end part of the coaxial cable, and a fitting part connected

electrically to the enclosure and extending towards an axial



25 The present invention will be understood nore fully fromthe@\%t | ed
description given below, in conjunction with the acconpanyi ng'l lﬁ‘g

FIG 1 is a front viewof a fixture board in accordance with 30 one aspect
of* the present invention; FIGS. 2A to 2C are three-side views to show in
detail, structures of a coaxial cable unit 20 showm in FIG 1; anti 21

MAR 2003 4 difd @SB on3b8ft ehdBg d1hegs side aVb§¥‘§a15Pe %l%ﬂ't'ioﬁeﬁﬁbd\ 1the
structures of a cable termnal 40 shown in FIGS. 2A to 2C. DETAI LE

DESCRI PTI O i@maftHE 1 nRVERTRON he Thexial eratilen m:ﬂuhamm egdspaitbed tﬂmsed on
the preferrgg i S _does.n end to.limt the scope.of the
present |nveqil|%g¥1)g§'j Q%%(é"nﬁr}ﬁ ?r?ﬁ%d?ﬁelﬂr%t ho &Pf poafrﬁ%}ée?%%?‘ihvé'slyand the

conbi nati ons thereof described in the 10 enbodi nents are not necessarily
essential to the ,invention. FIG is afront view of a fixture board with
regard o an aspé@t toe tﬂ?@oﬁ%mﬁﬁéér@ﬁbé@%meﬁﬁ ttee pf alentt 4 amianadi on.

The fixtur lﬂq._ (} 5 Insgglllg%tlggga gr%o hr;to ¥\Q| (c::gmgesg ilfﬁE?l% 70 of a

sem conductor evi ce erfornance boar

connect ed tendd dsestei axd agpands Us thé ﬁrabmdy ABeket ohedt thy cadaxell eemdect or
devi ce 90, |ural coaxial cable units 20 thg% connect the socket board

and
10 and the ApgrlfgllﬁﬁnE%r%o’aﬁ Fospecsgd) v tthe sBeRetehRATF #09 X% BUGH- hol e
14 is provigpdakos) id3s@diiRg f‘f@m%%d@dddlgie&hﬁaﬂ gm&elwgsogr %Hbqaﬂ al

cable unit 20 and a through-hole 16 for connection to the ground |1 ne
t he codRi althedbicbeumakimom, widch e poef b1 vaihne deodar ¢hd0ldabe htidifgirenal e 34

is provided.for insertin | derin he signal. line_of the 2,5 coaxi al
cabl e unit 28 an(llil S}W‘% c%% %151}5% é&ﬁ'ﬁec 5?11“?51 firetGr rlaibﬁn? of

the coaxi altrca&blcaeuahtzlagurg f@]éi’dé&é@?féﬁl:% B0a10f3 fdhangockes thoar ¢nt0 and
the performance board 30 are connected to ground patterns provided inside

the socket BTFRIGLED @RERPercidchahesenoar @L30thesgoakiad| ycable. It is
preferable that a top position of the fitting part in the axial

15 direction should be almost equal to the top position of the signal

line in the coaxial direction.

Here, the above-described summary of the invention does not
itemize all of the necessary characteristics of the present
20 invention. Sub-combinations of these characterisgstics are also

able to be included in the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS
25 The present invention will be understood more fully from
the detailed description given below, in conjunction with the

accompanying drawings:

FIG. 1 i3 a front view of a fixture board in accordance with

30 one aspect of the present invention;

FIGS. 2A to 2C are three-side views to show in detail,

structures of a ceoaxial cable unit 20 shown in FIG. l; and



30 A high speed signal is transmtted to the performance board 30 froMf 7083
testing apparatus main body 80 for testing the sem conductor device 90. The
teat signal transmtted fromthe testi ng apparatus nmain body 80 to the

per formance board 30 is Z 1 MAR 2003 provi ded t hrough the coaxi al cable
unit 20 and the socket board |0 to a socket wiring pattern 12 fornmed on the

socket board. |nFroe.sameryads 4ME t0HRUEi18EIDBLwAUEPWhdW AR WReai],
sem conductor device 90 is provided to the testing apparatus main body 80 5

t hr ough t h&t¥yskaresooft pecablkciemumed 20, shhencoRxF EFS ca# ¢uldict 20, and
t he performance board 30 when testing the sem conductor device 90. In order
to test the sem conductor device 90 correctly, it 10 is preferable that

external noise interfebEUYILED DEITR IrESONS OFNFHE S ovikelr xay negl i gi bl e.
Further_ in order to avoid test signal reflection or edge rounding, it is
desi rabﬁe that characteristic inpedance on a transm ssion |ine of the test

signal be conti n%ﬁé'ﬁ/n&él{ksitcﬁ‘&ilf%u%%faeg&%ﬁgefdt%Q?%%gx LRE pheferred

transm ssion line be as small as possi Care three-side
views to skobodimgsatai.l Thhe dtesiciatr eamfericheocbanial tleabd epeidf 2heshown in

FIG 1. The_coaxial,_cable unit 20 includes coaxi al , cabl.e 60 and a cable
term nal 28¥EFSITheTXEERIER: B N %Iyué}g§ ANYEREHP | e °§6,t?1§ gr ound

| eader |ingeBdugesdeddl ERE EORo HEAUNhY RY@reBE. d8sshomal 1 1§ b2 encl osed
by the ground | ayer 66, and at | east one end part 68. The cable term nal 40

and t hdOgr empedraparseeref neheneersdadilys esabheisd & etlvolideresdiboget her in
the end part 68 of the coaxial cable 60. Further, the ground | eader |ine 64
and the cable term nal 40 are sol dered together by being folded in the

outward directioriaf 1hgscatiwrtergenabs 49.f Nt uresbbationi tiayeigare peovi ded
bet ween the ground |ayer 66 and a signal_line 62 . In the 30 end part, the
i nsul ati on ¥ aPEPEEE Rledthe PrRefeEred ERCAdAenbvRE ddiet RECBOPL dMVERE 1eBaxi al
cable unit 2Q ¢l F-5S d t dE4M 40; i glled in
the two en partst%B ofo%ﬁei‘gog% agggﬁg%go raes%gﬂr\gce y,h&Ethité Pzt%t(?g:
possi bllé t 78t of keseabtendectvmndevdBeid iasiraltladdednla penforrante bhardnd
parts 68 as ,an,a di.ti onal 2% MAR 2003 6 ,
0 that  is connected to a testing apparatus main body 80 for
testing a semiconductor device 90, and plural coaxial cable units

20 that connect the socket board 10 and the performance board 30.

20 In the socket board 10, a through-hole 14 is provided for
inserting and soldering the signal line of the coaxial cable unit
20 and a through-hole 16 for connection to the ground line of the
’ coaxial cable unit 20. In the pexformance board 30, u through-hole
34 is provided for inserting and soldering the signal line of the
256 coaxial cable unit 20 and a through-hole 36 for connection to the
ground line of the coaxial cable unit 20. The through-holes 36
of the socket boaxrd 10 and the performance board 30 are connected
to ground patterns provided inside the socket hoard 10 and

performance board 30 respectively.

30

A high speed signal is transmitted to the performance board
30 from the testing apparatus main body 80 for testing the
semiconductor device 90, The test signal transmitted from the

testing apparatus main body 80 to the performance board 30 is



preferred enbodinent. FIGS. 3Ato 3C are three-side views to H%Ri@[]get ail
the cable termnal 40 shown in FIGS. 2A to 2C. The cable term 4

i ncl udes an encl osure 42 for enclosing the ground | ayer 66 of the coaxi al
cable 60 and a fitting part 46 extendindg towards the axial direction of the
coaxial cable 60 with a suitable distance fromthe signal |ane 62 of the

coaxi al catplze;va@e@ndhb@hgﬂ elecbakeal | yah s wratedof i@mehhesgpré ®©PHad42. an
t he socket board 10, a 10 through-hole 14 is provided for inserting and

sol deri ng tifetsi gnedckehavigdngndantehn oljyIforokd 9nalis spret deerdr In
i nserting d saol derin e fitting part, 46 .. ln_the rformance. board 30 a
L ough ol e R e RRY: hBE Pt onf Sl hrpibochbf, BEE | R e
and a throwghritel &036id sprsMdedetd orhd Ns@sdiny algp=a3e usohiian HBdheo
fitting part 46. Since the enclosure 42 encloses nore than 3/4 of the

peri phePy dhaowehcbasicckesabl® 6be sawketopnsxd 18atlihe e0aninl crbleamis
term nal 40 SecUket ¥o GAMAGA8CLLLER! 1/ wﬁﬂgkhtee%{c}ﬁ%ﬂ%rs i%dé'ittﬁ'cr: he

possi bl e to Suppress i‘npedance change in t conne ng portton.

ci rcunf er entricengtoh of the enclosure 4;? is smaller than the | ength
necessary for covering the whole circunference of the ground | ayer 66, a
gap 52 is generated between both ends of the enclosure 42 . Because of -

this, solder 25 FRY,Pge£Y E%sg@ﬂeegeﬂﬁ)&g&@&:c%aaeégcewcBQ@eE@DUP%,etig this.

term nal 40 and the coaxial cable 60 may be sol dered together.

t he el dét r il proofeedilicont Hedt vaearedited, qahl s tiertautalri4@ andht dec davsital
cable 60 is ,not _onl cure, but . 30 chani cal strength may al so. he

i mproved. AXHBH d”é\)‘/’“agr e44n8%irh%3ckf 5N td“rttﬁl?ren&Pogg?LiErﬁga?%P’e‘;(B@ﬁ&i ng
N, the ragiglaldi teetéopids RrOVédalad bBuhlengablie tes maeeli rd81eSiHIee the
fitting part 46 is connected to the shoulder part 44 and extends in the
axi al di rec@haRAtegHRStRE SiTpecadacepant M4 ransniissaphe ldnst efcdhe XRIPAR

2003  may ﬁrfaﬁt ?ﬂé“ecdor{{‘%{n‘ﬁ%‘i’if %%nfs};%kr‘ga%%;é%a@é’%%&% lanaly dyene 62.
Because of S, incorrect contact o é sSi'gna ne Wi t he” encl osure
42 is asoi dadrmmi®sSioncd iaeche- ast ol 1 i ptgiblerovi ded in the side of
t he
FIGS. 2A to 2C are three-side views to show in detail the
structure of the coaxial cable unit 20 shown in FIG. 1. The coaxial
cable unit 20 includes a coaxial cable 60 and a cable terminal
20 40. The coaxial cable 60 includes a ground layexr 66, a ground

leader line 64 guided from the ground layer 66, a signal line €2

enclosed by the ground layer €6, and at least one end part 68.

The cable texrminal 40 and the ground layer 66 of the coaxial

25 cable 60 are soldered together in the end parxt 68 »f the coaxial
cable 60. Further, the ground leader line 64 and the cable
terminal 40 are soldered together by being folded in the outward
direction of the cable terminal 40. An insulation layer is
provided between the ground layer 66 and a signal line 62. In the

30 end part, the insulation layer projects in the diraction towards
the top of the coaxial cable unit 20. In FIGS. 2B an 2C, the cable
terminals 40 are installed in the two end parts €8 of the coaxial
cable 60 respectively, but it is possible that the cable terminal

40 is installed only in one of the end parts 68 as an additional



fitting part 46 in the axial direction of the enclosure 42, when the ground
| eader line 64 is folded outward fromthe inside of the enclosuqq H&%ﬂmﬁ
projection of the folding portion out of the cut-out portion 48 ‘may be

avoi ded. Because of this, it is possible 10 that the cable term nal 40
contacts with the socket board 10 and the performance board 30, thus
connect i onpyefengkt efbbdemeradl e terminal 40 to the socket board 0 and the
per formance board 30 may be inproved) and further it is possible to nake

t he connection inpedance small. Ib In order to prevent the cable term nal

4c) from short ciiedi 109 duths L el allies 00,8l P Il o) Gdds 15LHEngt h

of the bond, it Is prefera at the end parts 68 o e term nal
40 arid t heakiaxtatmimdl & 068hben ciovened . b3A ermd2Culitiss cabfiesterunir20 #0o t he

figure. _Since.a .snmall progjectin art 5q is provided i he e rtion

opposi t & f rOPLERES 2R ﬁ"ﬁgoﬁ‘df‘? 4%69% %W@%&iﬂ& thy |9§8Pi"*anf‘8fert ﬁg %ﬁ&%’Ssur e
42, 1t is F&%%%d&*&'lecéﬂ’l@\ﬁ@iéiﬁ@\ﬁrf%ﬁh A artthee @3d i ag aidenehs hgiaabl e
termnal 40 and the end part 68 of the coaxial cable 60. Because of this,

it |.s possiileetivn 05 theveaxiskposhire 66f wibke aatlisabdend hstiarng® £¥pmce t he
signal ling 62 is inserted into the through-holes 14 and 3 r.Qvi d in the
socket boa elﬁlgﬂ%lft epg? fogfrﬁ&rﬁé:é)aﬁ(&gﬁog € tsﬁearédeBF?'BH eloﬁfepﬁtﬁé CEﬁgHm
line 62 thainsh3a@¥R0Fbn SIRXIERIMRIS0KR0 Bl iy . clRecayskeOf bb&ES, 101 &S

possible to prevent external noise fromentering the signal line 62. The
gr ound Pay éhmeeas- hohe ddaxisalpreatidedsdars idwerddngd and twddgranad theyer of

the perfor b t e J10.tn .t C ISRy of
t he signal %%%%16§§5g8§%a%2€ ao?%félﬁéh F?Pﬁgg{%oissngae&tagdst%%?g\sgsegﬂ% MAR
2003 8 and d¢repollderthe themaktingepinpadante wie tdeefoanapceibmp bRl on

anong the coaxial cable 60, the socket. board 10, and th r f or,man board
30, and refd &FOHTGPOL Re3di YHAPTIR %f@&nﬁééﬁﬁbn%o‘?lﬁo‘ﬁ’ 15193§%Se

suppressed.g b Z4r 1heE. 651 D6 4 hercalhenb et Maals 42o0adelersol dayead ing the
connecti on between the socket board™| 0 and the coaxial cable 60 and the

connectlbon &t wedderiagpsheof hathtrg lerartd 430 and t he coaxial cable 60, it is
possi bl e that the connection strength 10 anong the socket board |0,
per f ormance board 30, and the coaxi al

Since the enclosure 42 encloses more than 3/4 of the
periphery of the coaxial cable 60, the coaxial cable 60 and the
cable terminal 40 securely contact electrically with each other

20 and it is possible to suppress impedance change in the connecting
portion. Since the circumference length of the enclosure 42 is
smaller than the length necessary for covering the whole
circumference of the ground layer 66, a gap 52 is generated
between both ends of the enclosure 42. Because of this, solder

25 may be easily poured from the gap 52, and the cable terminal 40

and the coaxial cable 60 may be soldered together.

Due to this, the electrical connection between the cable

terminal 40 and the coaxial cable 60 is not only secure, but

30 mechanical strength may also be improved. A shoulder part 44
connected to the enclosure 42 and extending :n the radial
direction is provided in the cable terminal 40. Since the fitting
part 46 is connected to the shoulder part 44 and extends in the

axial direction from the shoulder part 44, a suitable distance



cable 60 is increased. Further, since the signal line 62 and the ground

| ayer 66 are sol dered together with the board using a through- hol ,MAR 2003
sol dering strength is increase rather thpn in the case in which soldering
is perforned on the board surface Al so, 15 the soldering area is small, and
thus it is possible that stray |line capacitance is reduced. Wen the

maxi num wi Ci'ﬁalgl Ok bBealntdigurwaid A8 £5: 8 by reud!add thidesdhdPligheof the
signal line 62, it is preferable that 20 tHe"si ze of the through-holes 14
and 34 of té% Begawuke dfi hbig2 imrowrademtstompd] of :hcheighnat ldmet 2 with

t hr ough- hol es 16 and 36 of the fit inf part 46 in the socket board 10 and

t he perforrFS’r?c@ntS: 2547 468. 1EoWE9ttePYS - the size of the through-hol es 14
and 34 of the signal line 62 are al nost equal to the through-hal PS 16 and
36 25 of the fitting part 46, there is a possibility that the signal |ine
62 and fhe ,fittiSdgcgaptcudeouti Porsdonnst dla edoviatedt e thecsidecet the

t hr ough- hol gs .r.e Lvel v. order, t,0_avoid thi it _i-s preferable_that

t he di amet efl nﬁﬁ%%g 459&' ér?a{:ﬂf‘iar?celaéLZd%e(aﬁ?nerognEh? reonnﬁjt%sglr\% %%h 6™ he
fitting parthedgramshdalsadehel inneary disafeleesd alcvdil fhiaughe- hd vk b4 and
34 for the signal line 62 be different. fromthe_ throught-hole;> 16 and 36
for the fitthhgnsareuye. 42. Rrqigetioasof the Sekiag Poxéier ane Ahéheitting
part 46 in ed i - . : : &%asr 0

proj ects tﬂ%%ﬁ\ttﬁégﬁgﬁ%?ﬁiy%? %%5(?68%%5%%%89%&1%?? %g perflgjrlcrérance
board 30. Ithadr dee toble eeentinbhes progneetitageititt tthegspekdet boazxddlGisgndal 5

line 62 fr contacting with each other, it is.preferable tq have short
r oj ect i on HnEER P8 TERES REHE Liode, CTRUCOTIRE LABE: TFOTPEL™ Pt FOFhoR i on
of the fittdd¥niRat 446cbntie RR MR BOMRI1HbhE8CEhOPHOir driineeaxdatq aabl e 60
is alnost equal to the position at the top portion of the signal line 62 in

advance. 10ha¥be inmreviesh eard Shrticdddct s Pogsbhded vnakh & hsredrirgaddon
enbodi ment . T 0 the art is not limted to the scope of the
preferred elﬂ%?oegi%#e%t%%aﬁ “is obvious to a person with ordinary skill in the
art thas various nodifications or inprovenents nmay 15 be added to the
preferred enbodi nent. is obvious fromthe scope of the patent_ clains

that the enmbodi memt £ te&%)P%%Ycﬁ?trrﬁd}ef i SRl IS BEd A $

i ncluded i n-ith&) 1SGREW PN Il Lai0f od ABARIIGRE Dip L HVE RO r &Y eAS o P RYHOUS] Y
expl ained in the abdve, according to the presen% invention, it is possible

to provi de kerd xitirie brafdraslaghatcie endmastsace cdxthe cebbectanmmitnaland a
cable termpal_i ich the,co ction strengt betvv%en he ¢ ial cable
mad t he ci r%iatndgggf%d%fjgg‘:g%} o%agghgen C)a%jei ﬁog?g%grb NS ﬁblije?éqrg?%(e%fwg
Furtherzp 25 maeter diiggreo sheceresanil lephodesentd pdrd Sopasspbbeidai pgrovi de
a fixture bard and a c¢oaxial cable unit_in_which. noise dges hot .

the end portion opposite from the fitting part 46 in the axial
direction of the enclosure 42, it is possible to avoid movement
of the end tubes covering the cable terminal 40 and the end paxt
68 of the coaxial cable 60. Because of this, it 1s possible to

25 prevent exposure of the cable terminal 40.

Since the signal line 62 is inserted into the through-holes

14 and 34 provided in the socket board 10 and the performance board

30, the section of the signal line 62 that is exposed is extremely

30 small. Because of this, it is possible to prevent external noise
from entering the signal line 62. The ground layer 66 of the
coaxial cable 60 is connected to the ground layer of the
performance becard 30 and the socket board 10 in the close vicinity

of the signal line 62. Because of this, it is possible to suppress



easily penetrate and stray capacitance on the |line and inpedance gf%@@m
connecting portion between the coaxial cable and the circuit boaz

snmal | 21 MAR 2003 to What is clained is: 1. A coaxial cable unit for
transmtting a signal, conprising: a colxi al cable [unit] including at
| east one end part vvith a ground layer and a signal line enclosed by said

ground | ay n I
peri phery g?dsal gr oun ¢ Stal?éjrr'yll %i%%:l%ggggggﬁlf g?‘%sg?xgﬁ%o%?gaﬁgtg%?@, and

afitting panongcarmecd:@aixmbctabbal €y, t cleai godmet obaredand, extrehdting in an
axi al di rectigﬁ of sai X|3ab cabl e at. a Sui tab% i stance_from sai d

si gnal |inBFTwREFRTR®t 8aF t iong At t TEELSE i At h EHEI R HPAnsier§2%t o t he
axial direebhfBctih§ HEXE BNyt sospdi Ehppnssdd om the di aneter of said
signal line; and wherein a top end position of said fitting part in the

axi al d5rect|on IS aInDst equal to a top end p05|t|on of said signal line
in the axial dirgection q}ama{) g_1beunt |teg Ialgn

wherei n said cabl & t&Fh r?élp‘cf’u"_r hERPLRGSTTEE2 ef‘ 35 F?IE ®%ng to

sai d encl osdhReafdofXb&iWlidiy the Socket %baéarﬁ@tatrmn t% §8b L LOVsLAL cabl e
fromsaid enclosure, and said fitting part is connected to said shoul der

part and eRPEndSe] FEWECHIPRI baEBER bRe f PERE QBN ObPERS HArahd 3the

coaxi al g}:gx !clit Féﬁléeﬁa,n%?ch eﬂsc o@%n}a%e PREL ely), S ?c}]r%e%l%FQSEESeE§E$ 0S€S

nmore than ess t ete outer periphery of sai
| ayer. 14. Amoagxtle soafdet boatd a9, rpe:ritcadnamecbaarrdllo Mhedeihe anaxnslll at| on

| ayer is fur i ncl uyded between s |d ground | ayer and._said signal. line
and said i (& ESt?Q)H‘% AEFEPPo €u§t Shar s E Fgﬁ It itdheot? sag’i%dt%%am al

cabl e unit gttaaKua1QyBd kaysge'eoﬁéépe@%gr&wer w:.r%ltMéRbggga 4difg A

coaxi al cag e unit as recited in claim1,” wherein said
through-hole, soldering strength is increased rather than in the

cage in which soldering is performed on the board surface. Also,
15 the soldering area is small, and thus it is possible that stray

line capacitance is reduced.

When the maximum width of the fitting part 46 is nearly

equal to the diameter of the signal line 62, it is preferable that

20 the size of the through-holes 14 and 34 of the signal line 62 are
almost equal to the size of the through-holes 16 and 36 of the
fitting part 46 in the socket board 10 and the performance board

30. However, if the size of the through-holes 14 and 34 of the
signal line 62 are almost equal to the through-hcoles 16 and 36

25 of the fitting part 46, there is a possibility that the signal
line 62 and the fitting part 46 will be installed into the

incorrect through-holes respectively.

In oxder to avoid this, it is preferable tha: the diameter
30 of the signal line 62 be different from the width of the fitting
part 46 and also the inner diameters ¢f the through-holes 14 and
34 for the signal line 62 be different from the through-holes 16
and 36 for the fitting part 46.



coaxi al cable has two end parts wherein a said cable term nal Izlnﬁ g?@g}d
at each of said two end parts. 6. A cable termnal in which an N%
having a ground | ayer and a signal |ine enclosed by said ground |ayer is
installed in a circuit board, conprising: an encl osure having an adequate
| ength for enclosing an outer periphery of said ground layer; a fitting
part connected tdheasdgnnadtl biue es2lamst cheafiyt tngl pefaldlée Logerke@nidityg i n

ial direct] f ial cable with i tahle dist. f id
i gnal | i néRhSASKEF PEHE oQuPE o POSESF I EER etd By 6F SHTSF ound

layer; and whenpick Lhael bEttRY fded Dogldai i Hid) iR RArkHINENEE SBody t he
axial direction, its maximumwi dth is different from{fhe dianeter of said
signal |inex .ahd adgreie prevnetepusijaatnngt £ 58t thd pert.ntf pacdtsignalhe

axi al diirection_is;al nost equal to .a top end positi.on of_.sai,d signal |ine
" he i i paciin 2o it g b AP SRR TLL iR Pt O S B o
a shoul der Ppajrorits peonaeetied 1ongah tLRELOBYER &iHk | Sheapabhe pésExisndi ng
in aradial direction of said coaxial cable, and said fitting part is

connect ed taF sEhel &PRUPOERIRr ©f afle ekt RS tRARY 06 t He B¢ aRoBi F¥idlon
fromsaid s r t A cabl r | J I l.a . Wherein
a length of&?gcﬁﬁgﬁpnggrte}}]ézgogfﬁggi%tg%c osq%lr%f‘tﬁ%ég% t%grég?ﬁ'glr? g%%hlg% of
an outer ciatcuHeertarceoatisn dfgrhandidmalerlir® 628 finxtdwenbeard i ncl uding a
socket bhoard in which a socket of a sem conductor device is installed, a
perfor nédnce boar d connected to a testing apparatus for testing said _

sem conduct or deyjce, aRd Rhytatisaxi defallie MR df Bh £RANSELENG R d
socket board and said perfornmance board: 2 1 MAR 2003 12 wherein said
each of saiehnzwdixiealt .c Thleesaope sof ndleudes s coaxilahited! e ke agore grfound

| ayer, a signal |ine_enclgsed by said.ground | ayer, at |l east .one.end part
and a cabl e %Pﬁeﬁgrrﬁg\ﬁ'ﬁ%’gocgﬁ"eéﬁc?%%&%eoq?avrfﬁﬁs Ry BRTBOY &F & ?E%lrﬁ%lp;e)nce
of said grosrhl ayethenastithendapasis Hodidiida€oanbabr Galpreveanedta iy ting

part being connected electrically to said enclosure and extendi ng towards
to an abdi alPeipRdeditontbe nraleEakeErOHAMAE i At 4 SRR M L BPR &4 BFPRS om
sai d signal_l}ine; i fiitin | & i i ransver se
to the axi a?é i'rectl (;%ﬁ:ec i%tléaqgngx:t}nl%%ﬂ gmh%)%@iéﬁ%%r \eéﬂrclitg% rg% tgﬂ%ﬁdi anet er of
sai d si gnal méd i camidnshereiimpactvepemosiadriconnofludaddid ittttd sgopear 0fithd he
axial direction is . alnost equal to a top position of said signal line in
the coaxi al 2% r¥fctith PXEFSTA APXERFE°Board as recited in claim9, wherein
said cable terminal further includes a shoul der part being connected to

sai d enclosure and extending in the radial direction of a coaxial cable and
said fi3%ing partAd CRGMRENEEIDL SFed sholderabrire, sFeresdinmsta onWd ds
the axial di [,00 iq.,s 1 . . i QQ%[ . recited
inclaim 9%%\%%%%0Enisrélgghéﬁtﬂgsgggégg%%F%ég’é)%leﬁt %ang(ylgean ﬁ%e‘gééléian

t he conpl et® caitller upit cuntepsthiar afbleaudigr emddalayde téPnieal iixt wiiecoar d
as recited in claim9, wherein an insulatjon |ayer is further included
bet)yveen sai W%FBBH&CFéﬁﬁrs%ﬁ%gi ]Be%‘i’%!:hﬁ‘i’?@x&ﬁ& S E F‘Hé_d:ll%ﬁ FoRCfHyer
projects toyesds fdhesdpndlisgetd gﬁg)foﬁag&eqo% Hotcakle s yalt Fhemesai d
ground layer in said end part. 13. "A coaxial cable unit for transmtting a
si gnal ,25conpe¢eNhiid &< Ghei pregadt esnadinenc!, udtngs spod ssadie Sreprodigar t

ith | d ' | 1] Losed, by, said nd | -
Cable-t or m ad oNEe BPRg S AR Pt e SHBLBSFRL T E D abi sty B8RPl ound
layer in sakgls£nd peakt rat eséhd s2eay ddpdditRiceadt wthd Lihée NP anpesoneect ed

electrically_to said enclosure and extendi ng .
6f the connecting portion between the coaxial cable and the

circuit boarxd arxe small.



21 MAR 2003 13 in an axial direction of said coaxial cable wth a suitable
di stance fromsaid signal |line; wherein a top end position of %ailﬂ‘{g[mzl ng
part in the axial direction is alnpst equal to a top end position o

signal line in the axial direction; and wherein said ground |ayer is
provided in the vicinity of said signal line. 14. A cable termnal in which
an-end part having a ground | ayer and &0signal |ine enclosed by said ground

| ayer is_installed in a circuit board, conprising: an enclosure having an
adequat &adndith 93aineft|4%i ng an outer periphery of said ground |ayer: a
fitting part connected to said enclosure electrically and capabl e of
extending in an axial direction of a coaxial cable wth a suitable distance
from saild signarariab Gihe $8i8 &icIt630rB! Ehd1%designmloutcerPpesiptiery of

sai d ground laygkxiwhesfie quhop) enti1pashy i oN 1@6ssabsk fdddt bAG: Py 'an the
axial direction is al nost equal to a top end position of said signal |ine

in the &XCHPIdI?¥RY %W, 2aRdItherldrf %%‘FJfPS@rdoBhdsélék/éFO%dplf%)\(ﬂrdeélniﬂn t he

vicinity of saicdpstgpatmidaieindbudibd bxt sh&ldeaedehbd 4digng BeSO0kat, board
in which a socket of a sem conductor device is jnstalled, a performance

board cO¥nEBEEATIWTE LBYEF nif a5ifar SPUPHTr OfeSRthFoSHi Al s&Ak onatet &r

devi ce, fardipfupatt mnbate@aehjeetult&sl;f Qo @@ﬂdﬂle&{dl@gui‘v@l @Imisceeét@hdb@@rd and
sai d performance go rd; v\hgrelga bl id coa |a e unit includes a coaxi al
i

cabl e hadi AB &t bud o5y 8 SRS HHe CERER Hed By SEREF GPORAET ayer

at | easttronesend fiayrialandna; cable term naI haV| ng an encl osure encl osing an
outer circunference of round l.ay art of said axi a
cable, and a trfallﬂgt}b%rfta t%égﬂgp%dtnﬁgcfgd 2 g3 rFShnq TPESL8F e et g‘?ure
and ext exdangdi oserids:,t dtarmadiran dndﬂctnsomcﬁfemtd feomxtlad ct:almleQernoﬁ

sui t abl e d| rgcﬁsI on lfr ?f%d signal |ine; Z i MAR 2003 14 wherein a top
end p05|t|on of "Eaid 't I'ng part in the axial direction is alnbst equal to
a top end posiheireanod @i ensli gosdtidnnefi saidhdiaxiag mirtedhi bhe m@lV\herei n
sai d gr%‘i’}g Layers d SRyl dadai Rt Qeté!ﬂ; Gy Fstélo%a'o&‘ sLgpal; éJna'ie

coaxi al Fe unit for trandmitti ng a signal, conprising: a coaxi ar cabl e
uni t indlhudhagasial edgecbhenend part with a ground | ayer and a signal |ine
encl osed by said ground layer; and a cable termnal including an enclosure
encl osing a peri pher of said ground layer in said end part of said coaxial
cabl e, #nd a¥ iCCEXAY p%ﬂkilecéﬁhgcﬁ%clfeélléegr+ftéllla9‘mt b %%eéﬁcﬁé%rcéb&ﬁd

ext endi RG rinfinal axmiexdllﬁegﬁdém a0f5h§@1&510%%ta&or§it@|t@nw th sniguitable
di stance fromsaid signal |ine; wherejn th flttlrﬂc}l part is of .a width

bei ng t FAAL0EFER I t é?ea%%ﬁ iH FeE‘E‘%"ﬁl qltrgcﬁ’a% mefi-dt FP3% adi FRBF@nt
from t herdmabsei@rerflcsard, Sarghalaili ﬂet;t:wi@elperﬂ Bs tdb}ﬁn@ﬂded)(lfd tsfa@a of said
flttlng rt in the axial dir ctlo S ua a top, end sition
of ' sat o DRUNAFEITHE B, RECHS I PO PRoHT G, SRG ViREY SRR SSTe GRURAST ayer
is provipded.in the vicinity of said signal line. 17. A cable termnal in
whi ch an end part having a ground | ayer and a signal |ine enclosed by said
ground layer is installed in a circuit board, conprising: an encl osure
havi ng aBn ad@qu@taelhbnfgﬁldief onitngd oFicigedniowledimper iiteaeyinosasdi d gr ound
ayer: a[ibLing BAlaSEBNASEL Ghabo 3Rl ShLIELOSLIE, GHECLLLEAlY o3pd capabl e
of exten I'ng Irn an axial direction of a coaxial cable Wt sUi tab

di st anceeriphesyi of siaghabrewre dalyen- sai d encl osure encl oses an outer
periphery of said ground |ayer; and wherein the fitting part is of a width

being transverse to the axial direction, its maxinumw dth is different
from t hé -di afetcepxépl skl esiughnl 2 |rr‘F€lted in claim 1, wherein an

insulation layer is further included between said ground layer and
said signal line and said insulation layer projects towards a top
direction of said coaxial cable unit from ground layer in said end

part.



2 ~ MAR 2003 15 wherein a top end position of said fitting part 'ﬂ%§9®
axial direction is alnost equal to a top end position of said th 5ne
in the axial direction; and wherein said ground |ayer is provided in the
vicinity of said signal line. 18. A fixture board including a socket board
in which a socket of a sem conductor device is installed, a performance
board connected to a testing apparatuslior testing said sem conductor
device, and plural coaxial cable units for connecting said socket board and
sai d perf or nehcePadRLdCaRbRerEI 38i FREdRE AP ki luniheTRil K9S a coaxi al

cabl e hayidlg =2 @eBUAthd ANRDL) eAd SHAB whiheieNClsa380cIM SAledn@hoUNG | ayer,
at |l east one end part and a c¢able term nal having an encl osure encl osing an

out er ciPXURIEFeAEe TP &fi d2¢F ot Sy BR % said end part of said coaxi al
cable, and a fitting part being connected electrically to said enclosure
and extegdlng towards to,an axial ,direction of said coaxial cable in a

sui t abl e®di r et & FSﬁﬁ“JsIa?Jd T YRAF? 13 hENMWRRFRINVERE #i 9EIHY paVETis of a
wi dt h beimy & rsa@ﬁaers;axet @ntheséximl sdibegtduan lalysr NBxiifstan s hid s

di fferent, fromg |amster of said signal line; wherein a top end position
of said FITTHgPRare” i TP TRESARIal direction is alnpbst equal to a top end
posi tion of san(bnﬁlgmakelmauangnahhedGQUaﬂe denedt i for;, eaadoser @nnosaé s
ground | a Y V|de in the V|C|n|ty of said signal line.
%Ay%é/,&lg RIYA° gssaﬁ% FPEPALTEYRGS . AL. An. A, AN. AF

#$ 0| hN78D| wranmf‘t‘t]mg] pa:}‘ca}m}ec&isdaﬂccas]aaal] ea¢bcas]m] e3¢ce:}na]ﬂa] eadical ca] ca

B .
][ Fﬂ/v(r: ﬁ%gg%ﬂcaéﬂé% 2%?2%%%4;% f ’fc%a %g} gg% a ca ca] td ocaa l(‘:aell] ca g%] claﬁh cg] calc
a]ca]ca]QuﬂUﬂﬁp@apéa}QQQQgéF@magﬁxgﬂaygh@AOQ1ne when said enclosure encloses

: <u} Xaﬁnggi fca%alﬁﬁgﬁgag%cg%g@]gq@ugg] g%fp.] calcal ca] ca] ca] ca] ca] ca] ca] ca]

ca] cajc calca cal ca]calc d&35u/ t 9} xsni d_Z]] ca] ca] ca] ca] ca
] ca] ca] ca] ca]ersdc dheaf tH]icw] partal cdlfca] vafenlecdpeat ta veres] €a) € cal ca

]C&]C&]C@ﬂfﬂi rectlon, 1ts maximum width is different from the diameter of
reet $$$$$>%&G&&c " (((Y(()W)JI*}xsnid_Z]]ca] ca]ca] ca] ca]ca] ca] ca] ca] ca] ca]

ca] ca] cajdisl cdpeaj chined] @ Fca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] cal J*f*p***%
+&+<+~ ++++++,wheﬂ%1n,a Bb-éhd bosition of said fitting part in the axial

I A1/10j0 }xsnl d Zg] ca ca ca] cal] ca] ca] ca) ca] cal .ca ca(% cal cal cal]ca]ca] ca]ca]c
a] ca] ca] ecHien] ¢ iﬁ‘} ] 68{’%&]%]%5]3&%’&% IRRFGFEIDI9 T \FRES252 3 A[448556
6&667778£B8ﬁ1&8|amah06‘ﬁﬂéb&]l©a1 ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 890929F9l 9-: : :: ==>>>>>>>>>m
?2?7@ @ @AINAA+ABCC<D} xsmhc”Y] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] calJcaJca]c
a] ca] ca]ta] cad cada] ca]:maiec]a]a(sa}:ea;lceatj Ca captm] @ah@aksﬁrDEEI%oEE)iGECBG’?GB&G

GKL, LL
*a] ca] L\:/;{%\J\‘rglca] ca]Qc ca %2! O%LCQ] %]a]%}acc% Cgola‘cfge%%%’%frl ~al]k'1’gﬁ]c§2]cg
Sd* dhthM@:iRRRRSSWtMNﬁ}fxsmd czqa]ma]lcaialclae}c@p@la]seaq clltddhoapend ¢ ca] ca] c*

F 9&&. F10%
{3‘]&(3 ?% ?f‘{&%&%{t@é] €3l &% %}n)%ﬁl&@ﬂ %Jgf%a]aﬁél &;?Jz‘?\%]sc ?&&%ﬂ%ﬁk@%ﬁ%{&? ( ) -

s #10%\@r(e)cty&n1©n/@1& gL $DHokkdqy) wr@%& ()-Y 10% & ()-NDz[ < 6
109 & () - 1#10% & ()- !: 1#10% O & ()- '1s$-#10%4\]\ & ()- !;s$-#10%0 O & () -
8. A cable terminal as recited in claim 6, wherein a length of a

circumference of sald enclosure is shorter than a length of an outer

circumference of said ground layer.

9. A fixture board including a socket board in which a socket of
a semiconductor device is installed, a performance board connected
to a testing apparatus for testing said semiconductor device, and
plural coaxial cable units for connecting said socket board and said

performance board;
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axial dlrectlon, its maximum width i1s different from the diameter of
said signal line; and

wherein a top position of said fitting part in the axial
direction is almost equal to a top position of said signal line in

the coaxial direction.

10. A fixture board as recited in claim 9, wherein said cable
terminal further includes a shoulder part being connected to said
enclosure and extending in the radial direction of a coaxial cable
and said fitting part is connected to said shoulder part and extends

towards the axial direction from said shoulder part.

11. A fixture board as recited in claim 9, wherein said enclosures
encloses more than 3/4 and less than the complete outer

circumference of said ground layer.

12. A fixture board as recited in claim 9, wherein an insulation
layer is further included between said ground layer and said signal
line and said insulation layer projects towards the top direction of

said cocaxial cable unit from said ground layer in said end part.

13. A coaxial cable unit for transmitting a signal, comprising:

a coaxial cable unit including at least one end part with a
ground layer and a signal line enclosed by said ground layer;

a cable terminal including an enclosure enclosing a periphery
of said ground layer in said end part of said coaxial cable, and a

fitting part connected electrically to said enclosure and extending
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an enclosure having an adequate length for enclosing an outer
periphery of said ground layer;
a fitting part connected to said enclosure electrically and capable
of extending in an axial direction of a coaxial cable with a
suitable distance from said signal line when said enclosure encloses
an outer periphery of said ground layer;
wherein a top end position of said fitting part in the axial
direction is almost equal to a top end position of said signal line
in the axial direction; and
wherein said ground layer is provided in the vicinity of said

signal line.

15. A fixture board including a socket board in which a socket of
a semiconductor device is installed, a performance board connected
to a testing apparatus for testing said semiconductor device, and
plural coaxial cable units for connecting said socket board and said
performance board;

wherein said coaxial cable unit includes a coaxial cable
having a ground layer, a signal line enclosed by said ground layer,
at least one end part and a cable terminal having an enclosure
enclosing an outer circumference of said ground layer in said end
part of said coaxial cable, and a fitting part being connected
electrically to said enclosure and extending towards to an axial
direction of said coaxial cable in a suitable direction from said

signal line;
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ground layer and a signal line enclosed by said ground layer; and

a cable terminal including an enclosure enclosing a periphery
of said ground layer in said end part of said coaxial cable, and a
fitting part connected electrically to said enclosure and extending
in an axial direction of said coaxial cable with a suitable distance
from said signal line;

wherein the fitting part is of a width being transverse to the
axial direction, its maximum width is different from the diameter of
said signal line;

wherein a top end position of said fitting part in the axial
direction is almost equal to a top end position of said signal line
in the axial direction; and

wherein said ground layer is provided in the vicinity of said

signal line.

17. A cable terminal in which an end part having a ground layer
and a signal line enclosed by said ground layer is installed in a
circuit board, comprising:

an enclosure having an adequate length for enclosing an outer
periphery of said ground layer;

a fitting part connected to said enclosure electrically and
capable of extending in an axial direction of a coaxial cable with a
suitable distance from said signal line when said enclosure encloses
an outer periphery of said ground layer; and

wherein the fitting part is of a width being transverse to the
axial direction, its maximum width is different from the diameter of

said signal line;
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a semiconductor device is 1nstalled, a performance board connected
to a testing apparatus for testing said semiconductor device, and
plural coaxial cable units for connecting said socket board and said
performance board;

wherein said coaxial cable unit includes a coaxial cable
having a ground layer, a signal line enclosed by said ground layer,
at least one end part and a cable terminal having an enclosure
enclosing an outer circumference of said ground layer in said end
part of said coaxial cable, and a fitting part being connected
electrically to said enclosure and extending towards to an axial
direction of said coaxial cable in a suitable direction from said
signal line;

wherein the fitting part is of a width being transverse to the
axial direction, its maximum width is different from the diameter of
said signal line;

wherein a top end position of said fitting part in the axial
direction is almost equal to a top end position of said signal line
in the axial direction; and

wherein said ground layer is provided in the vicinity of said

signal line.



