.. .o

1 DESCRI PTI ON DEVI CE | NTERFACE APPARATUS 5 Technical Field The present

I nvention relates to a device interface apparatus. Mre particularly, the
present invention relates to a device interface apparatus for providing a
device under test with a test signal fagr the test of the 10 devi ce under
test and receiving the output signal outputted fromthe device under test.
Background Art A test apparatus for testing an el ectronic device 15 judges
the pass or fail of the electronic device by conparing the output signal
of the electronic device with an expected signal. The test apparatus

I nputs or outputs the signal froPESCRIPTION el ectronic device using a pin
el ectronics board provided in a test head. 20 D sclosure of Invention
Problemto be Solved by the Invention As the operation speed of the

el ectroni gre@diEce NERFEEENLEP¥pRAGHGases, it is also required to increase
the speed of the test apparatus. However, the test apparatus performng

the test at a high speed often costs too nuch because it requires high
preci si on,, A C(%_I’di ngé% Ln the prior art, there is a problemthat the test
cost t FECEF 2L (55712 device i ncreases due to the cost of the test

apparatus. Ther ehQ 6;rddehasi ReEAL dbhf itk els0 v ®dYCRAG? interface
apparatus. More particularly, the present invention

relates to a device interface apparatus for providing a

device under test with a test signal for the test of the

10 device under test and receiving the output signal outputted

from the device under test.

Background Art
A test apparatus for testing an electronic device
15 judges the pass or fail of the electronic device by
comparing the output signal of the electronic device with
an expected signal. The test apparatus inputs or outputs
the signal from or to the electronic device using a pin
electronics board provided in a test head.
20

Disclosure of Invention

Problem to be Solved by the Invention
s the operation speed of the electronic device
25 recently increases, it 1s also required to increase the
speed of the test apparatus. However, the test apparatus
performing the test at a high speed cften costs teoo much
because it requires high precision. Accordingly, in the
prior art, there is a problem that the test cost of the
30 electronic device increases due to the cost of the test

apparatus. Therefore, it has been difficult to reduce the



cost of the electronic device. Accordingly, it is an object of the present
invention to provide a device interface apparatus, which is 5 capabl e of
overcom ng the above drawbacks acconpanying the conventional art. The
above and other objects can be achieved by conbinations described in the
i ndependent clains. The dependent cl & ns define further advantageous and
exenpl ary conbi nati ons of the present invention. 10 Means to Sol ve the
Problem I n order to solve the problenms above, according to the first
aspect of the present invention, a device interface apparatus for

provi di n%oasatgg)vé 68 dndel-dasti Aywid, a test signal to test the device

under test receiving an output signal outputted fromthe device under
tﬁst i ncl udes ? pin el ectronics board including a driver for outputting
the test signal and a conparator for sanpling the outp signal, a

boar d- si de conf&IVFADHE b¥ovi déd o an@Bnd F&&Gon 8? t#&lepi nPEFEEEFoni cs

board, —wherein 4,pe board; side, Of n§ DEF MEESa o bP2¢ G ST HBLcBOIE Wi re
n st gnal, which

for transmtting a transm ssion is at least either the test

si gnad orcdgub lout piit osé goahingantea aboared-dsiadd stiel a- curpaunth ngthfe

boar d-si de core 25 r a so&ket C ntacting a ternin%y of_the devgge under
c

e,
test for HOVERHG Qe déVitce urdér PREVE a?RPBckKEtST d&® I&5hiTec 8 pPovi ded

on the sagkets pensin Lo, SOLKein$ dgesEPNHELL Olni Nehydesnaeposliehtsi de
core wire for sending or receiving the transm ssion signal to or fromthe

devi ce 3C-lmides. t Bvk wiepemdenbckeriasd defbeketbgitde@rshpdyantageous
and exemplary combinations of the present invention.
10
Means to Solve the Problem
In order to solve the problems above, according to
the first aspect of the present invention, a device
interface apparatus for providing a device under test
15 with a test signal to test the device under test and
receiving an output signal outputted from the device
under test includes a pin electronics board including a
driver for outputting the test signal and a comparator
for sampling the output signal, a board-side connector
20 provided on an end section of the pin electronics board,
wherein the board-side connector includes a board-side
core wire for transmitting a transmission signal, which
is at least either the test signal or the output signal,
and a board-side shield surrounding the board-side core
25 wire, a socket contacting a terminal of the device under
test for holding the device under test, a socket-side
connector provided on the socket, wherein the socket-side
connector includes a socket-side core wire for sending or
receiving the transmission signal to or from the device
30 under test via the socket and a socket-side shield

surrounding the socket-side core wire, and a cable unit



..
surroundi ng the socket-side core wire, and a cable unit 3 for transmtting
the transm ssion signal between the socket and the pin electronics board,
wherein the cable wunit includes a board fitting connector fitted with the
boar d-si de connector, a socket fitting,connector fitted 5 with the
socket - si de connector and a transmissign cable for transmtting the
transm ssion signal between the board fitting connector and the socket
fitting connector, and the transm ssion cable includes a transnission |line
for transmtting the transm ssion signal between the 10 board-side core
wire and fhe sbckesaditde.ngpr eha r e dpnswel est shcaslyneoupbngekhe koar d- si de

core wire_an he ocket-side core wire and a cable shield electrically
coupl ed tﬁoF%EEb ‘g-EFﬁeF§Hie?ﬁe%EHOPﬁéssdﬁ%%ﬁdsiHéer§ﬁmefﬁh%n§able

sur roundi g; ENa idANSIE S8 andidier; 18 The oprel: ol de t incl ude
a pluralitylof t he board-side coré mﬁrgs an f%%eég05§3?§$569gﬁﬂg¥8e
surroundi hgagdchide thenpearakitya ofobkatd-5itdei tor eorntigmsyr t e tseaket

contagts ea f the termnals of the 20 devi ce under test and holds the
devicé unﬁéggt% < fﬂ%ﬁeggé%gﬁwﬁ?ﬁp%6 REcES | hclFadeS™ TRl FEPLSE the
socket- side corgnwhiesiand the seckelsisife shi el dysyiroypding, eagl of the
plurality of socket-side core wires, and the cablée unit |ncluges a

pl uralityPefrdhéittinsnmasyingctes sadl ebe Thekedviftd i imer favreappar, at us

(oY et gha! Rl ey afsfRR0EROT IRt 61 AR MU O RO ISR OFKEL
for transmitting the transmission signal between the
10 board-side core wire and the socket-side core wire by
electrically coupling the board-side core wire and the
socket-side core wire and a cable shield electrically
coupled to the board-side shield and the socket-side

shield and surrounding the transmission line.

15

The board-side connector may include a plurality of
the board-side core wires and the board-side shield
surrounding each of the plurality of board-side core
wires, the socket contacts each of the terminals of the
20 device under test and holds the device under test, the
socket-side connector includes a plurality of the socket-
side core wires and the socket-side shield surrounding
each of the plurality of socket-side core wires, and the
cable wunit includes a plurality of the transmission

25 cables.

The device interface apparatus may further include

a connector holding unit for holding the socket fitting
connector on a predetermined position, so that the sccket

30 fitting connector faces the socket, wherein the socket-

side connector may be fitted with the socket fitting



connect or
connect or

i ncluding the cable unit and the 5 congect or

unit i ncl
det achabl

not her board unit according to whether the

socket fi
det achabl

devi ce under test and attached to

on a predeterm ned position, so that the socket 30 fitting
faces the socket, wherein the socket- side connector nay be
fitted with the socket fitting 4 connector on the predeterm ned position.
The device interface apparatus may further include a notherboard unit

uding the socket and the socket-side connector, wherein the

hol ding unit and a detachabl e

e unit can be nechanically attached or detached to or fromthe

tLi t 10 fitted with .each oth t. Th
BOURE tidy e U7 A COF FESABAEH RE oo pr oduct type of the

under test of a 15 corresponding product type is tested. The device

i nterface appar dhes deyider Lthéerifacdeudrraraess heyd fucthuelf ngnicleidsi n

el ect r oni
uni t may

connect or

each of

socket - si de connector and the

t he not herboard unit when the device

board and the hoard-si.de,. tor, in.th her boar d
B B C R kR rp et SR ot e s T s g (e S8 hoad
accor di ngcbanwheldiernbhaihgarsh st dargongeciara @b 14 hehear dnki tildi; g

are fitted with each other or ~not. 25 The board-side connect or
may i ncl utBea prakari tagndf thehe shedked—siidee sigiogings” raspeethiend yn sdhreoundi ng

-side core ectric

t.h urality of boar i res _and el I
o ponderBEpPhAR O | BRRT B Lol 180 SIS S hebeg) o
shiel ds otot e mioml thy Bbtheatud:88i @it according to whether the

10
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socket-side connector and the socket fitting connector

are fitted with each other or not.

The detachable unit may be formed corresponding to
a product type of the device under test and attached to
the motherboard unit when the device under test of a

corresponding product type is tested.

The device interface apparatus may further include
a test head including the pin electronics board and the
board-side connector, wherein the motherboard unit may be
mechanically attached or detached tc or from the test
head according to whether the board-side c¢onnector and
the board fitting connector are fitted with each other or

not.

The board-~side connector may include a plurality of
the board-side shields respectively surrounding each of
the plurality of board-side core wires and electrically
independent from one arother in the board-side connector,
and the cable shields of the plurality of transmissicn
cables may be independent from cone another between the

board fitting connector and the socket fitting connector



30 cabl es may be independent from one another between the board fitting
connector and the socket fitting connector 5 and respectively electrically
coupled to each of the plurality of board-side shields. The board fitting
connector may include a plurality 5 of transm ssion core wires
respectively coupled to each of the tré&nsnission lines of the plurality of
transm ssion cables and a plurality of transm ssion shields respectively
surroundi ng each of the plurality of transm ssion core wires, electrically
i ndependent from 10 one another in the board fitting connector, and

respecti vgh CPHQEEEQ&%@ ok 1the pldyaly t ¥ ffp Gabl & o shiglys ﬁgt%%(:h of

the plurality of board-side shields. The pin el ectronics boar y 1 ncl ude
a signal pilneallisyf orf theamwsdtsidagshheltdsansm ssion signal and a plurality
of ground wi res which are grounded, the board-side core wre forned of a
conductor may extend linearly, the board-side shield my be fornmed of a

conductor el ecthieC@ldatrd sl @ied EbAREtRebaanrd-Side.40r8 Wiiea13Qy
extending in an axis direction of the board-side core wre and surroundi ng

the b&ar dofi deragurrel sw ten a&od e hel rdpard-ssicde iconhectoupdmd fuet kach ncl ude

ignal el de extendi.ng.f he boar d-si d ' d
o1 ectri calfy cOURl i g PABTHORAAS] U a6re wore aict nePos el wie and a

pluralitytebngmaund gl ecidwoes extendi ngifuremitthe hogr dr 8hHemsRisalogh
facing each other wth the signal electrode |nt%%805ed, and coupling the
boar d- si déhéRiléisd r&fd etichv @i Y t fier ppundiingy egfchyrddurfehe plurality of

transmission core wires, electrically independent from
10 one another in the board fitting connector, and
respectively coupling each of the plurality of cable

shields and each of the plurality of board-side shields.

The pin electronics board may include a signal wire
15 for transmitting the transmission signal and a plurality
of ground wires which are grounded, the bcard-side core
wire formed of a conductor may extend linearly, the
board-side shield mey be formed of a conductor
electrically insulated from the board-side core wire,
20 extending 1in an axis direction of the board-side core
wire and surrounding the board-side core wire, and the
board-side connector may further include a signal
electrode extending from the board-side core wire and
electrically coupling the board-side core wire and the
25 signal wire and a pilurality of ground electrodes
extending from the board-side shield, facing each other
with the signal electrode interposed, and coupling the
board-side shield and each of the plurality of ground
wires.
30

The socket-side connector may include a plurality



wires. 30 The socket-side connector may include a plurality 6 of the
socket -si de shields respectively surrounding each of the plurality of
socket-side core wires and electrically independent from one another in

t he socket- side connector, and the cable shields of the plurality of 5
transm ssion cables may be electrically independent from one another
between the board fitting connector and the socket fitting connector and
respectively electrically coupled to each of the plurality of socket-side
shields. 10 The socket fitting connector may include a plurality of

transm ssbén tder esodkes- BesEeQMﬂ@ﬂd@C@@@%@dtlhéﬂyﬁédf§@§ﬁa§§b0%édﬁm of
each of the plurality of transm ssion cables and a plurality of

transm ssPbn  Shfel ddlYedpbtYi very swadigtti nideactrare t hevipias al i of 15
transm SsLop ¢Qne d@l 1n&% %ﬁ&éﬁ@'@% Qﬁﬂ§”gﬁ” %&Ogg%ﬁn%?ag%%Q%&uLglng

socket fitting conne Fespective y cou
of cable ssheelc@sm@mtcea,cmmﬂ the plab‘llal |sh)1eqfd§Q£ﬁ<et£hélLdEuSB[LQEG}SonO The
wire for transmtting the transm ssion signal

socke i ncl ude .a si 1
and a plugﬁﬁpﬁ?l8§1?ﬂw§gkl%Fr@é%MﬂQﬂﬁ%ﬁ%téﬂééﬁé§dlﬁﬁﬁ?%@@ﬂ@t dire& cor e
wire forngdeofyyapndugh el aaYy ©&xd end. Lhnear t%/%r%iggfm%%% el - Sérqget shiel d may

be formed of a conductor 25 electrically insu romthe soc Si de
core wresockgtentinging amoamestdir eehdlonr@fpebiei sotketesbderdcongdlywire

nd surroundi t he socket e core wire, and the
and coupng to eac OP e plurality of socket side shields.

10 The socket fitting connector may include a
plurality of transmission core wires respectively coupled
to the transmission line of each of the plurality of
transmission cables and a plurality of transmission
shields respectively surrounding each of the plurality of

15 transmission core wires, electrically independent from
one another in the socket fitting connector, and
respectively coupling each of the plurality of cable
shields and each of the plurality of socket-side shields.

20 The socket may include a signal wire for
transmitting the transnission signal and a plurality of
ground wires which are grounded, the socket-side core
wire formed of a conductor may extend linearly, the
socket-side shield may be formed of a conductor

25 electrically insulated from the socket-side core wire,
extending in an axis direction of the socket-side core
wire and surrounding the socket-side core wire, and the
socket-side connector may further include a signal
electrode extending from the socket-side core wire and

30 electrically coupling the socket-side core wire and the

signal wire and a ©plurality of ground electrodes



socket -si de connector may further include a signal electrode extending
fromthe socket-side core wire and 30 electrically coupling the socket-side
core wire and the signal wire and a plurality of ground el ectrodes 7
extending fromthe socket-side shield, facing each other wth the signal

el ectrode interposed, and coupling the? socket-side shield and each of the
plurality of ground wres. 5 The board fitting connector may include a
transm ssion core wire coupled to the transmission line of the

transm ssion cable and a transm ssion shield
core WwireekBehhengoctin 10néi Ghiche ccannact ori and ceupling Lhencabhe

and t he

o

boar d-si de shield, and the board-side shield nmay contact t

t ransni ss¥éhhsHieg dsBemerle ehecboadg- sineecpreedir eand s cxoyypl ety t ¢hiche
transm ssj re.wre t_he, board- sjide conngector.and the board
fitting c%ﬁ%é%?o%lg%k SH§@§§U6V£h ?chaéﬁéo?ﬁgT.pﬁ%Eaibgﬁefx$iPFPHﬁd

connect orwiragsi.ncl ude a

and the sogket fitting connector
O th
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¢ transmission cable and a transmission shield
surrounding the transmission core wire in the socket
fitting connector and coupling the cable shield and the
board-side shield, and the board-side shield may contact
the transmission shield before the board-side core wire
is coupled to the transmission core wire, when the board-
side connector and the board fitting connector are

coupled to each other.

The socket fitting connector may include a
transmissicn core wire coupled to the transmission 1line
of the transmission cable and a transmission shield
surrounding the transmissicon core wire in the socket
fitting ccnnector and coupling the cable shield and the
board-side shield, and the socket-side shield may contact
the transmission shield before the board-side core wire
is coupled to the transmission core wire, when the
socket-side connector and the sccket fitting connector

are coupled to each othsr.

The summary of the invention does not necessarily
describe all necessary features of the present invention.
The present invention may also be a sub-combination of

the features described above.

surroundi ng the transm ssion

transm ssion core wire coupled to the transm ssion
line _of the transm ssion cable and a transm ssion shield 20 surroundi ng
the tPansmission core wire in the socket

t he cabl e shi el nd boakd: si shij d the _socket-side shield may
contact the trgﬁgnisépgﬁdshiggaﬁgggorehghgeﬁ%ggd-spag co?@d%ﬁég i §
coupl ed toréhentsanem sséon aare Wdoeplaben d heh@5 tseeleati-=d On coRpect or

fitting connector and coupling



are coupled to each other. The summary of the invention does not
necessarily describe all necessary features of the present invention. 30
The present invention may al so be a sub-conbination of the features
descri bed above. 8 Effect of the Inven%ion According to the present

invention, a DUT can be tested approp
Drawi ngs Fig. 1 shows an exanple the configuration of a test

according to an exenpl ary enbodi nent of the present invention.

iately. 5 Brief Description of

appar at us 500
10 Fig. 2

shows an exanple of the detailed configuration of a device interface unit
510. Fig. 3 shows a perspective view of a common notherboard 506 and a

pr oduct t€gg f%rrgsgggglng un|t 508. Fig. 4 shows a nethod of coupling a

product t

FHELPRt 508, a test head 504, and a cormmon

ot her boar d 506, cBlbga %Shoys (3, eXROBLACO! ey OeLal e pganfd gur gl on of

a connector 710, a connector e uni

Fig. 6 Shows an

exanpl e ofeshedcepbirgpratatoelwf a test nDduIe 604. Fig. 7 shows the
configuration of a plug connector 100. Fig. 8 shows an exanple of the

det ai Fed
Brief Description of Drawings

Fig. 1 shows an example the configuration of a test

apparatus 500 according to an exemplary embodiment of the

present invention.

10 Fig. 2 shows an example of the detailed

configuration of a device interface unit 510.

Fig. 3 shows a perspective view of a

Ccommon

motherboard 506 and a product type corresponding unit 508.

Fig. 4 shows a method of coupling a product type

15 corresponding unit 508, a test head 504, and a common
motherboard 506.

Fig. 5 shows an example of the detailed
configuration of a conrector 710, a connector 702, and a
cable unit 708.

20 Fig. 6 shows an =xample of the configuration of a

test module 604.

Fig. 7 shows the configuration of a plug connector

100.

Fig. 8 shows an example of the detailed

25 configuration of a plug signal terminal 10.

Fig. 9 shows an example of the detailed

configuraticon of a plug core wire shield 14 and plug

ground electrodes 18.

Fig. 10 shows an example of the detailed

30 configuration of a plug-side board 200.

Fig. 11 shows the B-B sectional view of a plug



25 configuration of a plug signal termnal 10. Fig. 9 shows an exanpl e of

the detaile

d

configuration of a plug core wire shield 14 and plug ground

el ectrodes 18. Fig. 10 shows an exanple of the detailed 30 configuration
of a plug-side board 200. Fig. 11 shom% the B-B sectional view of a plug 9

connector 100. Fig. 12 shows t=ie conf

Pguration of a receptacle connector

300. Fig. 13 shows an exanple of the detailed 5 configuration of a
receptacl e connector 300. Fig. 14 shows an exanple of the detailed
configuration of a receptacle signal core wire 22 and a receptacle core
Wi re shi etdnB4ctlirg.1 06 shows an exanple of the detailed 10 configuration
of a receptacl e-side ?Susing 60. Fig. 16 shows another exanple of the

configurati

on

Ef It hel f ecEpt ™Rl & ¥on k& TGHI B 14 g.oFL 7 asheRsephacdect i onal

view of acghHEcsb@nalgg termnal 10 and a receptacle signal term nal 20
fitted 15 with each other. Fig. 18 shows anot her exanple of the

configurati
Qut the Igv
pref er'r ed“@

on

o

6figt.he pBug stigmal taer m radandlle 20 cBest thede feratakryi ng

tion The invention will now be described based on the
SAPTBELON Wi ch TCTREAF hE eRATDE oA £ Glhe

Fig. 14 shows an example of the detailed

configuration of a receptacle signal core wire 22 and a

receptacle core wire shield 24,

Fig. 15 shows an example of the detailed

10 configuration of a receptacle-side housing 60.

Fig. 16 shows ancother example of the configuration

of the receptacle connector 300.

Fig. 17 shows the sectional view of a plug signal

terminal 10 and a receptacle signal terminal 20 fitted

15 with each other.

Fig. 18 shows another example of the configuration

of the plug signal terminal 30.

Best Mode for Carrying Out the Invention

20

The invention will now be described based on the

preferred embodiments, which do not intend to limit the

scope

of the present invention, but exemplify the

invention. All of the features and the combinations

thereof described in the embodiment are not necessarily

25 essential to the invention.

Fig., 1 shows an example the configuration of a test

apparatus 500 according to an exemplary embodiment of the

present invention. An object of this invention is to

30 provide a test apparatus for precisely inputting and

outputting a signal to/from a device under test 750 at a



scope of the present invention, but exenplify the invention. Al of the
features and the conbinations thereof described in the enbodi nent are not
necessarily 25 essential to the invention. Fig. 1 shows an exanple the
configuration of a test apparatus 500 @ccording to an exenpl ary enbodi nent
of the present invention. An object otVthis invention is to 30 provi de a
test apparatus for precisely inputting and outputting a signal to/froma
devi ce under test 750 at a 10 high speed and a | ow cost. The test apparatus
500 includes a device interface unit 510 and a main frame 502. The device
i nterfacehught 5f6ednchndesaa iest deatl. 504Tha eeswDONapphkerhear d 906, and
a productékgﬁe corresponding, 5 unit 508. The test head 504 generates a

test sign greche Q¥&C?ﬁlT%%r§%9?cén&ﬁdéﬁC%é§t 750“@h“r§§éﬁﬁséoﬁo t he
i nstructipReOfelRe it 4 Bl 502 an lguﬁﬁghﬁdést()é

not her board 506. Moreover, the test head 504 Treceilves he output S|gnal of
t he deV|c@ommdermnﬁheﬁﬁﬁhrwléOﬁheammhnnnpnnﬁhetbmqqdeSﬂﬁrrahﬁthShghead
504 etects tgﬁ val ue of the output signal and provides it to the main
frame>5024  Ehr g t he device under test 750 15 is an el ectronic device
under test (DUT). The common not herboard 506 is a part of a notherboard
unit, supplying the product type corresponding unit 508 with the test
si gnal repeivedThﬁo¢EZU:th@ade§@4heaﬂﬂéﬁdte&DBEGME$t shgnadmbnr mbhlkeer boar d
P06 receiygs e QULPUh3h 882,00t AR 98 MNIRT 1SS to the
instruction of the main frame 502 and outputs it to the
10 commcn motherboard 506. Moreover, the test head 504
receives the output signal of the device under test 750
via the common motherboard 506, The test head 504
detects the value of the output signal and provides it to
the main frame 50Z. Further, the device under test 750

15 is an electronic device under test (DUT).

The common motherboard 506 is a part of a
motherboard unit, supplying the preduct type
corresponding unit 508 with the test signal received from

20 the test head 504. Moreover, the common motherboard 506
receives the output signal of the device under test 750
via the product type corresponding unit 508 and supplies
it to the test head 504. In this embodiment, the common
motherboard 506 of the test apparatus 500 is used in

25 common for a plurality of types of devices under test 750.

The device under test 750 is mounted and fixed on
the product type corresponding unit 508. Moreover, the
product type corresponding unit 508 supplies the test

30 signal received from the common metherboard 506 to the

device under test 750. Moreover, the product type



via the product type corresponding unit 508 and supplies it to the test
head 504. In this enbodi nent, the comon notherboard 506 of the test
apparatus 500 is used in 25 comon for a plurality of types of devices
under test 750. The device under test 750 is nmounted and fixed on the
product type corresponding unit 508. Mok eover, the product type
correspondi ng unit 508 supplies the test 30 signal received fromthe conmon
not herboard 506 to the device under test 750. Moreover, the product type
11 corresponding unit 508 receives the output signal of the device under

test 750 apérsupRindasd tuﬁDttB@SCQ@MVé@tE\Eéb@@rt@uft()%i%&&Pr@ifn@h\é t he
device interface unit 510 fixes the device under test 750 and inputs or
outputs gevheesi gpderfrbaedr 180t ndeviune Liheder ttestto75GheFucomacn n this

enbodi nmen r.odyuc ype, _correspgndi ng uniit 508 is forped, replaced
ond used TREPPELRERA 0 by REE BB ey e BT UERG Cdevi ReSTRARE 16 est
750. Wienstberdgeisca Hindesviest ud@lri sekestret de i ME@ELChrt YReputs
correspondi ng unit 508, which corresponds to the product type of the

devi cé un8Be sésnalsEramyehetoathacHedics umelegormnt mbt ber board 506.
Mor eover, the product type corresponding unit 508 is an exanple of a 15
detachabl e unit. In this enbodi nent, by replacing the product type
correspondi ng uBhtrtd@3, iinistpessi bddimées) atherbesroduptoduGipet ypes
of devices under test 750. For exanple, the main frame 502 is a

wor kst at i BAL TeSOORGICIY alUTbls tHEE t et hewmed4 tbeBlepaE t BB esiSeSi gnal

by sendi ngogr%g%torn irﬁj g@@' Qe t}ﬁ:c}cﬁ%t h%%eSOéf the device under
10 test 750. When the device under test 750 is tested, the
product type corresponding unit 508, which corresponds to

the product type of tae device under test 750, may be
attached to the commen motherboard 506. Moreover, the

product type corresponding unit 508 is an example of a

15 detachable unit. In this embodiment, by replacing the
product type corresponding unit 508, it 1s possible to

test a number of product types of devices under test 750.

For example, the main frame 502 is a workstation,

20 which allows the test head 504 to output the test signal
by sending a control signal to the test head 504.
Moreover, the main frame 502 judges the pass or fail of

the device under test 750 by receiving the value of the
output signal of the device under test 750 from the test

25 head 504 and comparing it with an expected value.
Accordingly, the main frame 502 manages the test of the
device under test 750. According to this embodiment, it

is possible to properly perform the test of the device
under test 750. Further 1in this embodiment, the test

30 head 504 may judge the pass or fail of the device under

test 750. In this case, the main frame 502 may receive



Moreover, the main frame 502 judges the pass or fail of the device under
test 750 by receiving the value of the output signal of the device under
test 750 fromthe test 25 head 504 and conparing it with an expected val ue.
Accordingly, the main frame 502 nmanages the test of the device under test
750. According to this enbodinent, it 12s possible to properly performthe
test of the device wunder test 750. Further in this enbodinent, the test 30
head 504 may judge the pass or fail of the device under test 750. In this
case, the main frame 502 nmay receive 12 the judgnent result about the pass

or fail frem tshedeste head1904+ 9 S ampl e_of e detailed 5
configurationjofq%he devi ce intefgggéjéaiggggoggln Jﬁ?sgg oé?ﬁe%ﬁ? he

t est headhse4 i5fd.udes an enclosure 602 and a plurality of test nodul es
604. The enclosure 602 is a frane formed of nmetal, containing and hol di ng

the plurality of test nodules 604 therein. 10 The plurality of test
nmodul es 604 ar epdgt.achabl yshhelsd !ggldee&gﬁpq@clo%gre 692 lﬁe&@fi%d

embodi ment, the test nodule 604 is a pin efectronics board, "genérating
the t &st spghakburatiemprofi dbe tdevinee devteefundenrdiest516. 750n(sed &Fig. 1)

in response to.the instruction aqf the in frame 502 and outputting the
t est signgwnglpﬁgt'cJHWBn ﬁﬁﬁhgrﬁaaraogg6?l %%%e@?tqﬂﬁ%%§ﬁrﬁnéﬁﬁ% 604

recei ves hha aupnulraSiiplopfribe deviheesundar. Bl Iwliofnem ke qymon
not her board 506 and detects its val ue.
a frame formed of metal, containing and holding the
plurality of test modules 604 therein.
10
The plurality of test modules 604 are detachably
held inside the enclosure 602. In this embodiment, the
test module 604 is a pin electronics board, generating
the test signal to be provided to the device under test
15 750 (see Fig. 1) 1in response to the instruction of the
main frame 502 and outputting the test signal to the
common motherboard 506. Moreover, the test module 604
receives the output signal of the device under test 750
from the common motherboard 506 and detects its wvalue.
20 The test module 604 may supply the value detected to the

main frame 502.

Further in another embodiment, a part of the
plurality of test modules 604 may have the function of a
25 pattern generator. In this case, the test module 604
having the function of the pin electronics board may
cutput the test signal in response to the signal received
from the test modules 604 having the function of the
pattern generator.
30

The common motherboard 506 includes a plurality of




20 The test nodul e 604 may supply the value detected to the nmain frane
502. Further in another enbodinent, a part of the plurality of test
nodul es 604 may have the function of a 25 pattern generator. In this case,
the test nodule 604 having the function of the pin electronics board nmay
output the test signal in response to the signal received fromthe test
nodul es 604 having the function of the pattern generator. 30 The common
not her board 506 includes a plurality of 13 connector holding units 608, a
plurality of connectors 614, and a plurality of holding bases 606. Each of

the plurabhhgctabrconnidiag hot i £9 60t S36Q8] i Sa PPt &F ORcARckRREr face
of the hoIEing base 606, fixing and holding 5 the plurality of connectors
614. The PLbraldnd 3f Plugadddtvoref 6haldi@delkases caby cdastedof o tite

pr oduct I ' I .when _t uct type orrespondi ng
unit 508 %%ggﬁggkggﬁﬁgzq%g?ﬂgaﬁ%aﬁgﬁgbﬁgaggaq%bﬁi edl?om% %ﬁegtﬁgr?nlo The
pluralityuppehol fiaw bdseshéOBoarengouried @uves,t heikesy haad BB4ding

elect%icaléé COTB|€ to the plurality of test nodules 604 on their "bottom
faces” MFBBvePlUtRe I tdoniidet oM et PESunPtd-608 Bire mplwradisnd fifxed on

15 upper é@ﬁﬁég%r}shesb&)' &0 Qi‘é@%rqg:%&rlé{]i {:gbgfl%seto”{%e hg%gi’dﬂ%tbases

606 are electrically coup othe p connéctors
Accordi ngtypewheprtresponding unit 508, when the product type
corresponding unit 508 and the common motherboard 506 are
coupled to each other.
10
The plurality of holding bases 606 are mounted on
the test head 504, electrically coupled to the plurality
of test modules 604 on their bottom faces. Moreover, the
connector holding units 608 are mounted and fixed on
15 upper faces of the holding bases 606. In this case, the
holding bases 606 are electrically coupled to the
plurality of connectors 614. Accordingly, when the
common motherboard 506 and the test head 504 are coupled
to each other, the holding bases 606 electrically couple
20 the plurality of test modules 604 and the plurality of
connectors 614. Accordingly, the common motherbocard 506
electrically couples the test head 504 and the product

type corresponding unit 508,

25 The product type corresponding unit 508 includes a
plurality of sockets 612 and a plurality of socket
holding units 610. Each of the plurality of sockets 612
holds the device under test 750. Moreover, the socket
612 is electrically coupled to the connector 614, so that

30 the c¢onnector 614 and the device under test 750 are

electrically coupled to each other.



common not herboard 506 and the test head 504 are coupl ed

t he hol di
604 and t

not her board 506
espondi ng unit 508. 25 The prbdluct type corresponding unit 508
a plurality of sockets 612 and a plurality of socket holding

type corr
i ncl udes

he plurality of connectors 614. Accordingly, the comon
el ectrically couples the test head 504 and the product

units 610. Each of the plurality of sockets 612 holds the device under

test 750.
connect or

are electrically coupled to each ot her.
hol di ng units 6E@ch ixBstaerd dlolsltbe plfursbdkyt oholerket sufils Margeover,
610. i s nmounted on the connector 5 holding unit 608

Mor eover, the socket 612 is electrically coupled to the

614, so that 30 the connector 614 and the device under test 750
14 Each of the plurality of socket

th ket , hol di i (
soea:OfoeibﬁgﬁeEG%Eugét?ﬁlF@f(ﬁl%%%k%Fg 0613 4iter the® pRur aMergooter,

connect or sh614,cAccor dhngihg i s: egbadi; 1 .l3S Jossi bl roperly
coupl e the devf%e under tésg 7Sd'and ?hégfgg?queﬁegﬁ ?é%? %ﬁé%36%0£)
i nt er PacehanidinglOnidy Gkhdse hast est cospdralt Heo glheralevi gectindeic kiegst 750

evi ce

as wel | agl

eceivin t.he ouf put signal outputted fromthe device under
test 750! ECEBFdF@}IH}QWﬁ%}gﬁb%gi RPeCiterss Gddssible to properly test
t he device under test 750. 15 Fig. 3 shows a perspective view of the common

not her board 506 and the product type corresponding unit

10

15

20

25

30

According to this embodiment, it is possible to
properly couple the device under test 750 and the test
head 504. The device interface unit 510 may send the test
signal to the device under test 750 as well as receiving
the output signal ocutputted from the device under test
750. According to this embodiment, it is possible to

properly test the device under test 750.

Fig. 3 shows a perspective view of the common
motherboard 506 and the product type corresponding unit
508. In this embodiment, the common motherboard 506 1is
divided into two parts, including two holding bases 606a
and 606b and two connector holding units 608a and 608b.
Accordingly, since the weight of a holding base 606 and a
connector holding unit 608 is light, the operability of
the common motherboard 506 can be improved. Moreover, in
this embodiment, the connector holding units 608 hold the
plurality of connectors 614 so that they can be arranged
at predetermined positions to face the sockets 612, e.g.

in the form of rows.

The product type corresponding unit 508 includes
four sccket holding units 610a, 610b, 610c and 610d. Two
socket helding units €10a and 610b are mounted on the

to each ot her,
ng bases 606 electrically couple 20 the plurality of test nodul es



508. In this enbodinent, the comon notherboard 506 is divided into two
parts, including two hol ding bases 606a 20 and 606b and two connect or
hol di ng units 608a and 608b. Accordingly, since the weight of a holding

base 606 and a

connector holding unit 608 is light, the operability of

t he common not her board 506 can be inprb@ed. Moreover, in this enbodinent,

t he connect or

hol ding units 608 hold the 25 plurality of connectors 614 so

that they can be arranged at predeterm ned positions to face the sockets
in the formof rows. The product type corresponding unit 508

612, e.qg.

i ncl udes c3@nkeiwosoaketdite) diupd tUnkbs 261939 6400, HHOC, aftdm;ﬁl%ck%"@

socket holding units 610a and 610b are nounted on the 15 connector

ol di ng

unit 608algRd1tWe Wrhes PWBCsaoeKkettl | dragmonintsbiic and 6bchcarte mount ed
on the COEBEEE%% J%¥q2§§?%nit 608b. 5 The socket holding units 610 hold

the plura

Ity o

soc 12. Each of the socket holding units 610 may

hold the different nunber of sockets 612, e.g. the socket holding unit
610a and the socket holding unit 610b. 10 In this enbodi nent, the socket
hol di Rg units 618e HAGkehehpldiapi taypidfs sotReholelzhet pherpbstyi orfs

facing thg
positions o

f

| & f t 614. . In thi , by d 1 ni th
R shbet S 410 Eh atiancaHel 1 BEROAnG EhEPhel oartions of

the connebbods thk4 diiffflferits powsé bl 8 ft @ cus@ tishes KOMBNG Mot her Beankd t506 in
common even if the term nal arrangenent of the device under test 750 (see

Fig. 1) ch8hgesdcamridsgorit mpd othhesprbaticholding unit 610b.

10

In this embodiment, the socket holding units 610

hold the plurality of sockets 612 at the positions facing

th

e

plurality of <connectors 614. In this case, by

determining the positions of the sockets 612 in advance

corresponding to the positions of the connectors 614, it

15 is possible to use the common motherboard 506 in common

even if the terminal arrangement of the device under test

75

type.

20
of

0

(see Fig. 1) changes corresponding to the product

Further, as the recent applications vary, the type

the electronic device vwvaries. If the coupling

formaticon of the test head 504 and the device under test

750 should be changed according to the product type of

the device under test 750, the test cost of the device

25 under test 750 increases. According to this embodiment,

however, by replacing the product type corresponding unit

508 corresponding to the product type of the device under

test 750 in testing a plurality of types of devices under

test

750, the cost o©f the test apparatus 500 can be

30 reduced. Accordingly, it is possible to reduce the cost

of the device under test 750.



type. 20 Further, as the recent applications vary, the type of the
el ectronic device varies. If the coupling formation of the test head 504

and the device under test

type of

t he product type corresponding unit

750 shoul d be changed according to the product

t he device under test 750, the test cost of the device 25 under
test 750 increases. According to this Hnbodi nent, however, by replacing

of the device under test 750 in testing a plurality of types of devi

under

test 750,

508 corresponding to the product type

ces

the cost of the test apparatus 500 can be 30 reduced.

Accordingly, it is possible to reduce the cost of the device under test

750. 16 Fig. 4 shows a nethod of coupling the product type

correspondi ng

unit 508, the tE&sy.helaksiEdds andetthed arfrosoupbt her hoar dh 58&uc EurtRer

except the matters descri bed 5 bel ow,

t he conponents in Fig. 4 bearing the

sane ref BPEREEPRINEFE Hit Ho%e FReFt§Stoherds Hihe 3m@ ERfeCOMTNEL | ons

as those L9cFEgbodrd Do Ihe%ﬁﬁggﬁﬁgthsxc EQla@@éi?@tQQQH; 5Q§§§igggﬁ

will be omtted. 10 In this e
unit 508 batbudes thesockatpboéding umit BlP. (sée Biegrid)g

nt, t product type “cof respon

and a connector 710. The socket 612 holds _the device under test 750,

cont act i ngSLRERNEEr MUTHT 75D 281 LRRECHV et Yindér OFest 505 WBRe&@BE, the

socket 612ydetisnkel dsontaokaweinf agey0f 3 hg, connect o

onents
g

thesockateb612,

cbe gaupled

. hélgf Qe
to the connector 710. In another enbodi ment, the socEet 1% mdy be coupl ed
to the copnetabprtItd vkt these components will be omitted.

10
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In this embodimert, the product type corresponding
unit 508 includes a socket heolding unit 610 (see Fig. 2),
a sccket 612, and a connector 710. The socket 612 holds
the device under test 750, contacting each terminal 752
of the device under test 750. Moreocver, the socket 612
is held on a lower face of the connector 710 to be
coupled to the connector 710. In another embodiment, the
socket 612 may be coupled to the connector 710 via a

printed board.

The connector 710 1is an example of a socket-side
connector provided 1in the socket 612, including a
plurality of signal terminals 728. Alternatively, the
connector 710 may adopt the configuration of including
one signal terminal 728. Each of the signal terminals
728 1s electrically coupled to the terminal 752 of the
device under test 750 via a wiring provided in the socket
612. The connector 710 may be provided in the socket 612
via a printed bocard coupling the connector 710 to the

socket 612.

The test head 504 includes an enclosure 602 (see



..
printed board. 20 The connector 710 is an exanple of a socket-side
connector provided in the socket 612, including a plurality of signal
termnals 728. Alternatively, the connector 710 nmay adopt the
configuration of including one signal termnal 728. Each of the signal
termnals 25 728 is electrically couplé to the termnal 752 of the device
under test 750 via a wiring provided in the socket 612. The connector 710
may be provided in the socket 612 via a printed board coupling the
connector 710 to the socket 612. 30 The test head 504 includes an

encl osureF6@2 (3ee &7 Fégt Hodwld esD4nDduh@ 604corndcaceonnest or t4Q2. The
connector 702 is an ﬁéanpje of a board-side connector provided on an end
section of °PRECESSt ABdul €5 6@4 €KaBPAE ngfa 3l Bealidys iste sicgnaleatermi nal s

722. 5 A lovel t o ect.ar.. 7 adapt confi gur ati.on of
includingbgggagﬁ§ﬁa%nte?§in§ @72%2c$ég% g?gnaﬁ%%erkgﬁgl %554%? elé@Vrically
coupl ed tonglddiver @ apdomperiatyr psdvi detlghalt hettestnaodul e 7604. 10
The commonp. not her hoard 506 includes a hol di ng_base 606, a connector

hol di g uﬁﬂfeéﬁgF%y%ﬁ%mecﬁﬁﬁeGLEOQPG%BﬂHeCt692704Wa§nd adppds 706 The

hol di ng basar6@8ratalds theigennesty JSP¢ onsazho t hgneof
Mor eover, the gogﬁector 614} the co nect%r 78%?lan ﬁﬁéﬁ%& g?&falFFf of
cabl es 7086igoapode xiiidabl e 783 ti708lecAlrtierddtyi vebyplete txabd e dunivte r708 may

adopt theor a comparator provided in the test module 604.

10 The common motherboard 506 includes a holding base
606, a connector holding unit 608, a connector 614, a
connector 704, and cables 706. The holding base 606
holds the connector 704 on a lower face thereof.
Moreover, the connector 614, the connector 704, and the

15 plurality of <cables 706 compose a cable unit 708.
Alternatively, the cable unit 708 may adopt the
configuration of including the connector 614, the

connector 704, and one cable 706.

20 The connector 614 is an example of a socket fitting
connector, fitted with the connector 710, when the common
motherboard 506 and the product type corresponding unit
508 are coupled to each other. Accordingly, the product
type corresponding unit 508 becomes mechanically attached

25 or detached to or from the common motherboard 506
depending upon whether the connectors 710 and 614 are
fitted with each other or not. Therefore, according to
this embodiment, the product type corresponding unit 508
can be replaced depending upon the change of the product

30 type of the device under test 750, thereby it is possible

to test various types of devices under test 750 with the



configuration of including the connector 614, the connector 704, and one
cable 706. 20 The connector 614 is an exanple of a socket fitting

connect or

and the product type correspondi ng unit

, fitted with the connector 710, when the common not herboard 506

508 are coupled to each other.

Accordingly, the product type correspbhding unit 508 beconmes nechanical ly
attached 25 or detached to or fromthe conmmon notherboard 506 depending

upon whet

her the connectors 710 and 614 are fitted with each other or

not .

Therefore, according to this enbodi ment, the product type corresponding

mEaRmbe reRfrced; depengdiog-Hpon the change of the product 30 type
of the device under test 750, thereby it is possible to test various types

unit 508

of devices under test 750 with the 18 mi nimumrequired replacenent.

board fittin connector, fitted with the
gb% QEdQJﬁP?EQtfﬁéédn§O4 are

oorashtoet heric ACCos Ot MOt He EBBneWMN 710t hefhogr 8,208 haeones

connect or
connect or
coupl ed t

704 i | f
702, | %%2 CteQr)Efalrl ccoter’r?rlgn? @4 nmothérboat

The

nechanicallzhattached or detached to or fromthe test head 504 dependi ng

upcn whet

he

10 Mo h . lity of cables 706 i f
L ansm Seg BieEabl 4 SO T AT ¢ hd Forn@iE 6Fe M7 Hiof ba Sk PEAZRRL (i ng a

transm sshe@shshgeall 10 Hetathadsmdit ek thetneen theogonnegth org, o/ 04 ard 614.

The 15 tr
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ansmi ssion signal is at |east either the test signal or
head 504 depending upcn whether the connectors 702 and

704 are fitted with each other or not.

Moreover, each of the plurality of cables 706 is an
example of a transmission cable, coupling the connectors
704 and 614 and transmitting a transmission signal to be
transmitted between tle connectors 704 and 614. The
transmission signal is at least either the test signal or

the output signal of the device under test 750,

Accordingly, the <c¢able wunit 708 transmits the
transmissicn signal between the socket 612 and the test
module 604, Therefore, according tc this embodiment, it

is possible to properly transmit the transmission signal

between the test module 604 and the device under test 750.

Here, 1f the product type corresponding unit 508
and the common motherboard 506 are electrically coupled
by soldering, it 1s difficult to replace the product type
corresponding unit 508 in response to the product type of
the device under test 750. However, according to this
embodiment, since the product type corresponding unit 508
and the common motherboard 506 are coupled via the

connectors 710 and 614, it is possible to properly attach

£l cedin e orand obhante s z0heade 504t taatk widtp badhtot kechor not .



e ————————

t he out put signal of the device under test 750. Accordingly, the cable unit
708 transmts the transm ssion signal between the socket 612 and the test
20 nodul e 604. Therefore, according to this enbodinent, it 1is possible to
properly transmt the transm ssion signgl between the test nmodule 604 and
t he device under test 750. Here, if thé product type corresponding unit 508
25 and the conmmon not herboard 506 are electrically coupled by soldering, it
is difficult to replace the product type corresponding unit 508 in
response to the product type of the device under test 750. However,
accor di ngthe hisiuenbogheend rrespoading prroduciod ype Ber Fepnardifig dinit
508 30 ang the common not her board 506 are coupled via the connectors 710
and 614, [PFEEVEdgsibte £8NPREHEF v H thehfigtere V\@rtdﬁu’@hetyp@nectoro _
corr espongi [ g a Le. er, the connector, .7 is
fi ttedpvvi t@%q?ha;mc%nﬁg%t&gg@%ﬁﬁ% Eg%rggggtnerl\@nﬁ%g% ;t):c})lsﬁ tcf%rﬁn\e/vﬁg% t6r11é41
connect or 1614 réeipedvi dech thishicsas:asﬁ,iti Libﬁpp%iijhbl@ te Lh§§et][t€hte‘r5]
comon not her board 506 in ¢ even though the product types o e

devi cg’s uﬁ&@PoPeé‘tOtg}B?f%?%rgrngréﬁ% CoMpl ePERE, URIdhesthappaogiues 500

(see Fig. tiheanorPl ohel | Mehatle RIMA T 190 1yPES Ofdeulges upder test

750. 10 Moreover, if one end or the other end of t | e i's coupl ed
to the prédacefoype coheespgot ngErpatatOd8 HO0t héseemBagnot her beamnd 506

' [ ' t the _place of soldering, so the
gygﬁg:derbggpe&qgeq%ﬂﬁ? anbig%%igt%p%ﬂ¥st€pes ofpdevices under t%st
750.
10

Moreover, if one end or the other end of the cable

706 is coupled to the product type corresponding unit 508

or the common motherboard 506 by socldering, impedance
mismatch occurs at the place of soldering, so the signal

15 might not be properly transmitted. According to this
empodiment, however, the cables 706 are coupled to the
product type corresponding unit 508 and the test head 504

via the connectors 614 and 704. Therefore, according to
this embodiment, the impedance with regard to the

20 connectors 614 and 704 1s matched, so the transmission
signal can be properly transmitted. Further, by using

the connectors 614 and 704, it is possible to wire the

plurality of cables 706 with high density.

25 In addition, the test head 504 may include a
plurality of connectors 702 corresponding to a plurality
of test modules 604. Moreover, the common motherboard
506 may include a plurality of «cable units 708
corresponding to a plurality of connectors 702. The

30 product type correspending unit 508 may include a

plurality of connectors 710 corresponding to a plurality



15 m ght not be properly transmtted. According to this enbodi nent,
however, tie cables 706 are coupled to the product type corresponding unit
508 and the test head 504 via the connectors 614 and 704. Therefore,
according to this enbodi nent, the inpedance with regard to the 20
connectors 614 and 704 is matched, so Ehe transm ssion signal can be
properly transmtted. Further, by using the connectors 614 and 704, it is
possible to wire the plurality of cables 706 with high density. 25 In
addition, the test head 504 may include a plurality of connectors 702
correspondieng tiq A pliwal vy, of test nodules 604. Moreover, the common
not herboard 506 may 1 nclude a plurality of cable units 708 correspondi ng
to a plurality of connectors 702. The 30 product type corresponding unit

508 may include_a pIuraIié% of connectors_710 corre%ponding to a plurality
20 of cabl e uni tOTATY S Ivor BoFeFONNRE ettt dr s070, 1Y, 2784 788d "A02 may

have thei pakRPedance ﬂip@@QHEeSQQ'Jﬂod€;§G§Teﬁﬂpgﬁ%ggﬁ%géfggﬁer%wa tion

rati o of each of the connectors 710, 614, /04 an ess than 3%to
t he sifgnakhef nefildctpern odatis aldowadiDOps. the icomreitesabl @ 10hato ithe

connecto;z 510 aqﬂB$14 sgould Hgve their detachabl e durability nore than
5,000 timd? P0G & Y eferapfd tRap t3ﬁ’et@oﬁg?ct%lr%nafb{loiowﬁh&%@frslmn d
have thei g sdetachabl@glurabid i1y gprecthane %%égxkﬁin@ﬁnngﬁ%o%%gg@o_
termnals 728, 726, 724 and 722 nmay be provided wth the signal density
nore thana®d4d%mip.shHquld have their detachable durability more than
5,000 times. It is preferable that the connectors 704
10 and 602 should have their detachable durability more than

25,000 times.

The signal terminals 728, 726, 724 ancd 722 may be

provided with the signal density more than 0.45mm®. It

15 is preferable that the coupling resistance of the signal
terminals 728 and 726 and the coupling resistance of the
signal terminals 724 and 722 should be 85mQ or less. It

is preferable that the <cable 706 should have its
impedance o©of about 49 to 510 and 1its attenuation

20 characteristic of -2dB/m or less to the signal of about

3GHz.

In this case, it is possible to properly transmit

the high speed signal of 2.133Gbps or more. Moreover, it

25 is possible to wire the cable 706 with the high density
1.5 or more times the density in case o¢f soldering.
According to this embodiment, it is possible to properly

test the device under test 750.

30 Fig. 5 shows an example of the detailed

configuration of the connector 710, the connector 702,



15 is preferable that the coupling resistance of the signal termnals 728
and 726 and the coupling resistance of the signal termnals 724 and 722
shoul d be 85nD or less. It is preferable that the cable 706 shoul d have
its inpedance of about 49 to 510 and its attenuation 20 characteristic of
-2dB/mor less to the signal of about 213GHz. In this case, it is possi bl e
to properly transmt the high speed signal of 2.133Gbhps or nore. Moreover,
it 25 is possible to wire the cable 706 with the high density 1.5 or nore
times the density in case of soldering. According to this enbodinment, it

i s possibiedt e opeidde Gest: thesgdevi @ rundsr, teslcefR?0. t8@ Fh¥rtarghows an
exanpl e of the detailed configuration of the connector 710, the connector

702, 21 ateisehébedblelovi M08 Fenpesrentexcépt Fhe. ndl t besridescthbed

bel ow, th§aﬁgngggggg% %p Fi .rg bearing the . sa re%erence tumarals as
those in Fiag. STEN e "BARR S TUneti GRS S thoseT9i n Rl Y%, “HRerefGre, the
expl anat i pincbiaheut st kesmsoPONLHt S4Wi | Thbeeerird,ed:hd neihi sngrbedi ment,
the connector 710 includes a plurality of signal termnals 728. Each of

t he sPgnadbovkr khAGEs cPA®Are g £ ot} hl beapnéttiedsl uding a core wire 10 744
and a shield 746. The core wire 744 is an exanple of a socket-side core
wre, electrically coupled to a termnal 752 of the device under test 750
(see Fig. 4) hehd thid hemdpeeketerdl?2 ¢hee dbfnedtor ALL®Ordinrglyded hg core

Wi re 744 sends or receives the transm ssion signal
plurality of signal terminals 728. Each of the signal
terminals 728 1is a coaxial cable, including a core wire
10 744 and a shield 746. The core wire 744 is an example of
a socket-side core wire, electrically coupled to a
terminal 752 of the device under test 750 (see Fig. 4)
held by the socket 61z (see Fig. 4). Accordingly, the
core wire 744 sends or receives the transmissicon signal
15 to or from the device under test 750 via the socket 612.
The shield 746 1s a sccket-side shield, surrcunding the
core wire 744, 1In this case, a plurality of shields 746
corresponding to a plurality of signal terminals 728 are
electrically independent from one another in the

20 connector 710 and respectively surround the core wires

744 ccorresponding to the same signal terminals 728.

The connector 702 includes a plurality of signal

terminals 722. Each of signal terminals 722 1s a coaxial

25 terminal, including a core wire 732 and a shield 734.
The core wire 732 is a board-side core wire, electrically
coupled to the test module 604. Accordingly, the core
wire 732 sends or receives the transmission signal to or
from the test module 604. The shield 734 is a board-side

30 shield, surrounding the core wire 732. In this case, a

plurality of shields 734 corresponding to a plurality of




15 to or fromthe device under test 750 via the socket 612.

728 are

and respectively surround the core wr&s
termnals 728. The connector

si gnal

el ectrically independent from one another in the 20 connector 710
744 corresponding to the sane

702 includes a plurality of signal

termnals 722. Each of signal terminals 722 is a coaxial 25 term nal,
including a core wire 732 and a shield 734. The core wire 732 is a
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Accordingly, the core wre 732 sends or receives the transm ssion signal
frontt hancddempdih e 6b4. Tonmsddedd 7382 s amdoaressedeiselshi el d,

rroundi h ore wire 732. .In this.case, a lyrality of shields 734
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surround the core wires 732 corresponding to the same signal term nals
722. The S@fEl #ovgd e SUWowiedtourgedsinestdentdis & 604 rawdhbe obfided i nsi de
the test nodule 604. The cable unit 708 includes a plurality of
614 and 704 and a plurality of cables 706. The connector 614 includes a
plurality of sighal Idlesninaks 72608 EachcQfuddie shgngidermagl Sof26 is a
termnal, including a core wire 740 and_a shield 742. The core
wire 740 FRNBRCERERpl @l Of @G r dRémiand od Rbreahity, ebupleddad fRE-core

coaxi al

wire 744 and seRliNG By 614 includes a plurality of signal
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terminals 726. Each o©f the signal terminals 726 is a
coaxial terminal, including a core wire 740 and a shield
742. The core wire 740 is an example of a transmission
core wire, coupled to the core wire 744 and sending or
receiving the transmission signal to or from the core
wire 744 when the connectors 710 and 614 are fitted with
each other. The shield 742 1is an example of a
transmission shield, surrounding the core wire 7490. In
this case, a plurality of shields 742 corresponding to a
plurality of signal terminals 726 are electrically
independent from one another in the c¢onnector 614 and
respectively surround the core wire 740 corresponding to
the same signal terminal 726. The shield 742 is coupled
to the shield 746 when the connectocrs 710 and 614 are
fitted with each other.

The connector 704 includes a plurality of signal
terminals 724. Each o©of the signal terminals 724 is a
cocaxial terminal, including a core wire 736 and a shield
738. The core wire 736 is an example of the transmission
core wire, coupled to the core wire 732 and sending or

receiving the transmission signal to or frcm the core

The shield 746
is a sccket-side shield, surrounding the core wire 744. In this case,
plurality of shields 746 corresponding to a plurality of signal termnals

connectors



receiving the transm ssion signal to or fromthe core 15 wire 744 when the
connectors 710 and 614 are fitted with each other. The shield 742 is an
exanple of a transm ssion shield, surrounding the core wire 740. In this
case, a plurality of shields 742 corresponding to a plurality of signal
termnals 726 are electrically 20 indefiendent from one another in the
connector 614 and respectively surround the core wire 740 corresponding to
the sane signal terminal 726. The shield 742 is coupled to the shield 746
when the connectors 710 and 614 are fitted with each other. 25 The

HRAGI | ' I 1 hal s 724, . Each.of th
i gnal el fale rod i S Lo SbhYePorR AR sl T hefe Borch e e and

a shiel d eZ3B. Thaezxare Wrhe 736ikeddan 79eanple ofnt heximpnsm sgi ornd0 core
wre, coupled tgo the core wire 732 and sending or receiving the
transni ssFBANSMGREIL o B EEEm tHE Lot DI withe 73erewwdira hé3€enndet or s

704 and 70g;are fddft ' h 2ol kel 7%8 | s an exanpl e of

t he transn%ssigﬁeéh?gl%@ﬁga%?g néﬁ%gﬁ?ﬁ%l%%rza§ﬁfg> .§?$§E? igocgbe, a
pl ur abi t ypbhirahiielyds o438 sognedpondimginial e 57phur alidy ofestgnakiuegr mnal s
724 are elegtrically | ndependent from one another inside the connector 704

and respERErERGeslr ddi AMe 2P G r dnP3cecdye NI BP0 Odhansane
signal tepgi 12417 | i ke t ' , en the
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the same signal terminal 724. The shield 738 is coupled

to the shield 734, when the connectors 704 and 702 are

10 fitted with each other.

The plurality of cables 706 couple the plurality of
signal terminals 726 and the plurality of signal
terminals 724. Moreover, each of the cables 706 includes

15 a transmission line 754 and a shield 756.

One end or the cther end of the transmission 1line
754 is coupled to the <core wires 740 and 736.
Accordingly, when each of the connectors 614 and 704 1is
20 fitted with each of <he connectors 710 and 702, the
transmission line 754 couples the core wires 744 and 732.
Accordingly, the transmission line 754 sends or receives
the transmission signal between the core wires 744 and
732,
25
The shield 756 1s an example of a cable shield.
The shields 756 of a plurality of cables 706 are
electrically independent from one another between the
connectors 614 and 704 and respectively surround the
30 corresponding transmissicn lines 754 of the same cables

706, Moreover, one end or the other end of the shield



The plurality of cables 706 couple the plurality of signal termnals 726
and the plurality of signal termnals 724. Moreover, each of the cables
706 includes 15 a transmission |line 754 and a shield 756. One end or the
other end of the transmission line 754 is coupled to the core wires 740
and 736. Accordingly, when each of th& connectors 614 and 704 is 20 fitted
with each of The connectors 710 and 702, the transm ssion |line 754 couples
the core wires 744 and 732. Accordingly, the transm ssion |line 754 sends
or receives the transm ssion signal between the core wires 744 and 732.

25 The shiyekd ;£S6:d9p PG eXBMIHR: Ofh fe £AB! € 43Ni gl . 739Ne ghigldg 1738 of a
plurality of cables 706 are electrically independent from one arotHer

bet ween tHBenceEmwet of s tbe4 comhgQdonad oldspecd | Veky azer r Hlntetiher 13h

corresponding transg ssion lipes 7 f the cables ,706. Mreqver, one

end or thgagﬁhé??eﬁggofC?%%egﬁpéﬁd &7§§gi§§@g§pl t 8PERedshi ePds 5742 and

738. ACCOéQEE!ﬂ'rXcal\M}ertcﬂigﬂb@ftéh@héogﬂ‘i%ﬁ@rss 7%t And 77?41. are fitted with
e

each of the connectors 7 and 702, the shield 756 i1s ectrically coupl ed
to thé shields 746 and 734. 5 As described above, the core wire 740 of each

Cransm sei on 11 RS TR 6 Eaan 00 Cite BBy 4115 BF 2ecabf Ge PFoceatbr Sdver
the core phees736a0f tRaei 14 26 in the cable unit 708 is coupled
to the transmission line 754 of each of the plurality of
cables 706, Moreover, the core wire 736 of each of the
10 signal terminals 724 is coupled to the transmission line

754 in each of the plurality of cables 706.

Moreover, the shield 742 of each of the signal
terminals 726 couples the shield 756 of each of the
15 plurality of cables 706 and each of the plurality of
shields 746. The shield 738 o¢f each of the signal
terminals 724 couples each of the plurality of shields

756 and each of the plurality of shields 734.

20 Accordingly, the test apparatus 500 (see Fig. 1) of
this embodiment transmits the transmission signal between
the test module 604 and the terminal 752, holding the
coaxial structure. Therefore, according to this
embodiment, it is possible to transmit the signal between

25 the test module 604 and the device under test 750 with
high precision. Moreover, 1t 1is possible toc perfcrm the

test of the device under test 750 with high precision.

Further in this embodiment, one o¢f the signal
30 terminals 728 and 726 1s a male terminal, and the other

one of the signal terminals 728 and 726 is a female



10 signal

the plurality of cables 706. Moreover,

termnals 724 is coupled to the transmssion line 754 in each of

the shield 742 of each of the signal

termnals 726 couples the shield 756 of each of the 15 plurality of cables

706 and each of the plurality of

shields 746. The shield 738 of each of

the signal termnals 724 couples eachief the plurality of shields 756 and

each of the plurality of shields 734. 20 Accordingly,

500 (see
bet ween

transmt

enbodi mentSrBA82

the test apparatus

Fig. 1) of this enbodinment transmts the transm ssion signa
the test nodul e 604 and the term nal 752, holding the coaxial

struct urecFherefor emAGLArdi ng ' Loent, it.is, possible to
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test of the devigg uj der test 750 with high precision. Further in this
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is a nale
term fRal , taatl mbhdudicheér0 Orendfthidedsirgoal untdenrnitradts 7%, and 722 is a

female termnal. According to this enbodinent, it is possible to properly
couple the 5 test nodule 604 and the device under test 750. Fig. 6 shows
an exanpl e of thegconf gyl a0 Ofahbhee LSt Y e 604 25; ¥e! | ras he
cable 706 and thegsocket 612. Fur?hgr? except the ﬁ% t%rslﬁﬁs%gi%g
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612. Further, except the matters described below, the
components in Fig. 6 bearing the same reference numerals
as those in Fig. 4 or 5 have the same functions as those
in Fig. 4 or 5. Therefore, the explanation about these
components will be omitted. In this embodiment, the test
module 604 includes a driver pin 802, an I/0 pin 804, and
a pin control unit 816. The test module 604 may include
a plurality of driver pins 802 and/or a plurality of I/0
pins 804.

The driver pin 802 includes a driver 810, a
resistor 812, and a plurality of switches 806 and 808.
The driver 810 outputs the test signal in response to the
instruction of the pin control unit B816. In this
embodiment, the driver 810 provides the test signal to a
terminal 752a of the device under test 750 via the switch
806 and a cable 706a. The terminal 752a may be an input

terminal of the device under test 750.

The switch 806 is provided between the output port
of the driver 810 and the connector 702, switching to
determine whether to output the output of the driver 810
to the cable 706a. The switch 806 determines the timing

bel ow,



as those in Fig. 4 or 5 have the same functions as those in Fig. 4 or 5.
Therefore, the explanation about these conponents will be omtted. In this
enbodi ment, the test nodule 604 includes a driver pin 802, an I/O pin 804,
and 15 a pin control unit 816. The test nodule 604 may include a plurality
of driver pins 802 and/or a plurality & /O pins 804. The driver pin 802
includes a driver 810, a 20 resistor 812, and a plurality of swtches 806
and 808. The driver 810 outputs the test signal in response to the
instruction of the pin control unit 816. In this enbodinment, the driver

810 provi des hhent 6sie s gpal ot t.er m - a.of the devi under_test
750 via the gvm tch 25e 806 anatlgn%&bllg’r %%%!rl%%é ttgr ntlhnealg%}:ﬁjzggrrgf}%ﬁ an
input tetebhal 700 tie dewitehingerotesir 7HEf THe Swiels@lbrBR6 ito praw ded

bet ween theﬁgutput port _ of the driver 810 and the connector 702, sw tching
to 30 det BRAFABCRAEChe? Tt Ut BAD tHRABES putt st t Ré bdr i VRECB8I0ingd Yirhe

cabl e 706gne The: sy ch 18065 g9t erginese L he fd nyng; 268 a&néﬂ‘@%?"céé‘@ begt
signal is provided to the device under test 750 by swtching on or off in
respohse wothhéhei ststugtatdrenf ¢herpspondntigolt curitte &lbst Accgndingly, the
driver pin 802 supplies the device under test 750 5 with the test pattern
corresponding to the test signal. The swtch 808 is coupled to the term nal

Z?Zﬁ via the cahkes(Q&kn AEsOr dingloypithe syitgh %@%Hﬁ%&ﬂivf§23h%%ate5t
gnal outputted by the driver 810 via a plurality 10 of cables 706a and
706b. Morebeecabtilke DAkt ch28@®rdingly, the switch 808 receives the
test signal outputted by the driver 810 via a plurality
10 of cables 706a and 706b. Moreover, the switch 808
provides the test signal received to one end of the
resistor 812 of which cther end is grounded. Accordingly,
the driver pin 802 is coupled to the terminal 752a by a
DTL (Dual Transmission Line). 1In this case, by reducing
15 the test signal from reflecting in the terminal 752a, it
is possible to transmit the test signal with high
precision. Moreover, 1t 1is possible to control the
timing of the transmission of the test signal with high
precision. Further, the switch 808 switches on or off in

20 response to the instruction of the pin control unit 816,

synchronized with the switch 806.

The I/0 pin 804 includes a driver 810, a resistor

812, a plurality of switches 806 and 808, and a

25 comparator 814, Each cf the switches 806 and 808 in the

I/0 pin 804 is coupled to a terminal 752b of the device

under test 750 wvia each of a plurality of cables 706c and

706d. The terminal 752b may be an input/cutput terminal

of the device under test 750. The driver 810 provides

30 the test signal to the terminal 752k via the switch 806
and the cable 706c.



provi des the test signal received to one end of the resistor 812 of which
cther end is grounded. Accordingly, the driver pin 802 is coupled to the
termnal 752a by a DIL (Dual Transm ssion Line). In this case, by reducing
15 the test signal fromreflecting in the termnal 752a, it 1is possible to
transmt the test signal with high pr%%ision. Moreover, it is possible to
control the timng of the transm ssion of the test signal with high
precision. Further, the switch 808 switches on or off in 20 response to the
instruction of the pin control unit 816, synchronized with the switch 806.
The /O pin 804 includes a driver 810, a resistor 812, a plurality of
switches 806 and 808, and a 25 conparator 814. Each of the switches 806 and
808 in the 1/0MBFRC8EA i stOuFIEP Ak ePRidnaleTe&Rbesf antk dempdes under

test 750 ﬁ@ 8a¢ f & al.i ahl es 6 0 The. t erm na
752b may %e an i ;l)ltc}t /521 pﬂ {)g%mugfgle% gclfo t%%gdge?@gnﬁédg%%%sYlé}SﬁgleThe
driver 8l@apleviidesi 3@ntheHestwstghalsdsd bhe ttey nileak cé52myéa thetswitch
806 nd %R@ cable 706c. 27 Moreover, the conparator 814 receives and

sanpl 8s outPRESSVERal BE pRIERATD 2 he &let nPF&Ivitsop FHhe tHelugabl e
706d and §he,suit ch, 808cby, fﬁec@%%&Qﬁ_uﬁggE tesd . K%%Dr%@ﬂ%ﬁ%ﬁr!t%%e
e ntr nit 816.

conparat or 814 provides the value sanp to the pinco
Accordi ngl¥Q rhe 8DAOdgitre B0 tdet ecd suthefvahee caftpgute ©igpal siEfgnak of the

devi ce qugéiégshnégg.tg%ng§§gr, the switch 808 becones the on state both

10 Further, the switch 808 becomes the on state both
when the driver 810 outputs the test signal and when the
comparator 814 samples the output signal of the device
under test 750. Except the above matters, the driver 810,
the resistor 812, and the plurality of switches 806 and

15 808 in the I/0 pin 8C4 may have the same function as
those of the driver 810, the resister 812, and the
plurality of switches 806 and 808 in the driver pin 802.

The pin control unit 816 controls the driver 810 to

20 output the test signal in response to the instruction of
the main frame 502. Moreover, the pin control unit 816
receives the value sampled by the comparator 814 supplies

it to the main frame 502. According to this embodiment,

it 1is possible to properly input or output the signal

25 from or to the device under test 750.

Further, since the operation speed of the
electronic device recently becomes high, the high
performance transmission 1line 1s required. In this

30 embodiment, by using the plurality of connectors 702, 704,
614 and 710 (see Fig. 5), there is a margin for the



when the driver 810 outputs the test signal and when the conparator 814
sanpl es the output signal of the device wunder test 750. Except the above
matters, the driver 810, the resistor 812, and the plurality of sw tches
806 and 15 808 in the 1/O pin 84 nmay have the sane function as those of
the driver 810, the resistor 812, and $he plurality of sw tches 806 and
808 in the driver pin 802. The pin control unit 816 controls the driver 810
to 20 output the test signal in response to the instruction of the main
frame 502. Moreover, the pin control unit 816 receives the value sanpled

by the conpmbatomandlsupgbi@%céiséOthéedﬁﬂﬂbéraﬂs 202 BecpbdnrGd o this
enbodi nent &E]S possi bl e todproperly i nput or output the signal 25 from
or to the"dBli & UhdernEesy - 750N FiR i pke; éﬁndéStﬁéséééﬁétlb% spa@d cof t he
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connect orgndez, tﬂﬂﬂ; 76@4tqndtHéODﬂSeewfrgngS) irﬁhﬂmfslsaaenargtnl@or t he
28 nugber of erin%s because t.he ca?ges 706 can be mounted wth hig
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it is 5 possible’to reduce the re ion’in the term'n properly
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possi bl e es t he deyi.ce under, test 750 with high precision. 10 Fig. 7
shows theé%5%f éBrgﬁﬁﬂfﬁﬁg B it RbhRect or

10 Fig. 7 shows the configuration of a plug connector
100 which is an example of the connector 702 (see Fig. 5).
One end of the plug connector 100 1is <c¢oupled to a
receptacle-side connector and the other end thereof is
mounted on one side of the plug-side board 200, so that

15 it can relay the electrical signal between the
receptacle-side connector and the plug-side board 200.
Further, in this embodiment, the receptacle-side
connector is the connector 704 (see Fig. 5). Moreover,
the plug-side board 200 is the test module 604 (see Fig.

20 5).

The plug-side board 200 includes a plurality of
board signal wires 202 for transmitting signals and board
ground wires 204 grounded. The bcard signal wires 202

25 are an example of signal wires for transmitting the
transmission signal, and the board ground wires 204 are
an example of ground wires. Moreover, the plug connector
100 includes a plug-side housing 50 and a plurality of
plug signal terminals 10. In this embodiment, the plug

30 signal terminals 10 are used as the signal terminals 722

{see Fig. 5).



100 which is an exanple of the connector 702 (see Fig. 5) One end of the
pl ug connector 100 is coupled to a receptacle-side connector and the other
end thereof is nounted on one side of the plug-side board 200, so that 15
it can relay the electrical signal betjyyeen the receptacle-side connector
and the plug-side board 200. Further, 9°n this enbodi nent, the

receptacl e-side connector is the connector 704 (see Fig. 5 . Moreover,
the plug-side board 20C is the test nodule 604 (see Fig. 20 5). The

pl ug-si de board 200 includes a plurality of board signal wires 202 for
transmtting signals and board ground wi res 204 grounded. The board si gnal

wres 202 25 are.an e l e f si gn wres for transmtt t he
transni ssi on sighgl Zgg? Bgérgtgﬁbuﬁ&WH|%£P%RﬁFEﬁ5 %ﬁgexgﬁﬁWQdof
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housing 50 and a plurality of plug signal termnals 10. In th
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7(b) shows1tde cpbmhge@@mecmo 109 vieweled pes pedrh CLHeafé t&@l@-@@ﬁ@ect or
coupling face on which the plug connector 100 is coupled to the

recept acl @B Y6t cEonnekt orthis epbsddmsadi mehito tMbUPFB4dsi dechdbBEAgs 50a
and 50b a§§?0¥ﬁﬁl%ﬂﬁiQQ&@aSElgﬁgﬁﬁln@ %adf CheRBoUWs ghie pf ugr sifg,bousing

50a viewed from A shown 1n
the plug~side housing 50a viewed from A shown in Fig.

10 T(b).

The plug-side housing 50 extends shorter than the
length of each of the plug signal terminals 10,
perpendicular to an approximately rectangular-shaped
15 upper face approximately parallel to the connector
ceocupling face. The plug-side housing 50 includes a
plurality of through holes 54, two positioning members 52,
two lateral faces 56, and a plurality of convex sections
58.
20
The plurality of through holes 54 penetrates the
plug-side housing 50 in the shape of an approximate
cylinder, approximately perpendicular to the upper face
of the plug-side housirg 50 towards a rear face opposite
25 the upper face. Each of the plurality of plug signal
terminals 10 1s inserted respectively into the through
holes 54. Accordingly, the plug-side housing 50 holds

the plurality of signal terminals.

30 Moreover, the plurality of through holes 54 are

arranged in rows at approximately regular intervals in a



10 7 (b)
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The pl ug-side housi ng 50 extends shorter than the |ength of
he plug signal termnals 10, perpendicular to an approximtely
ar - shaped 15 upper face approximately parallel to the connector
face. The plug-side housing 50 includes a plurality of through

two positioning nmenbers 52, 3Gwo |ateral faces 56, and a
of convex sections 58. 20 The plurality of through holes 54

approxi mat el y perpendi cular to the upper face of the plug-side

Br%Q@@%@ﬁiﬁeﬁeaérEﬁﬁ eQEﬁﬁﬁiBErgétﬁﬁﬁqugﬁh f@&@arEaQQJPEh%he
of plug signal termnals 10 1s inserted respe
hpbes FdceAcchrohegbyugthédpl hgusidey olsi Mh&ehokddityhef

ousi ng 50. The y of  t'hroug

riherphuialdddnRf tdyough holes 54 form

In addition, the plurality of through holes 54 form
a zligzag pattern, so that the approximate centre of ocne
of the through holes 54 in the second row can be disposed
on the approximately perpendicular bisector of a line
that links both the agproximate centres of twe adjacent
through holes 54 in the first row. Accordingly, the
plug-side housing 50 holds the plurality of signal
terminals 10, arranging them in two rows by the zigzag
pattern in which the mutually parallel first and second
rows are arranged. Further, the plug-side housing 50 in
this embodiment holds a few plug signal terminals 10 at

both ends of each of the first and second rows.

The two lateral faces 56 are parallel to each other
in the axis direction and the arrangement direction of
the plug signal terminals 10 in the plug-side housing 50.
The lateral faces 56 1include a plurality of convex
sections 58. The plurality of <convex sections 58
respectively curve outwards at each of the positions,
where the plurality of plug signal terminals 10 are held,
in the direction perpendicular to the lateral faces 56,
extending in the axis direction of the plug signal

terminals 10 and surrounding the plug signal terminals 10.

tively into the



10 a zigzag pattern,

holes 54 in the second row can be disposed on the approxi mately

per pendi cul ar bisector of a line that |inks both the approxi mate centres
of two adjacent through holes 54 in the first row. Accordingly, the 15
pl ug- si de housi ng 50 hol ds the pluraji%w of signal termnals 10, arranging

themin two rows by the zigzag pattern in which the nutually parallel

first and second rows are arranged. Further, the plug-side housing 50 in
this enbodi mrent holds a few plug signal termnals 10 at 20 both ends of

each of thecbrishgany sesend dwowsal TRadaw bategak f

each other in the axis direction and the arrangenent girection of the
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the concave sections may be replaced by a trapezoid, a rectangle, a
curved face, elfyrther, in this embodiment, the plug-side housing
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50 holds the same number of signal terminals 10 for each
of the first and second rows. Accordingly, the two plug-
side housing 50 can be properly overlapped by fitting the
respective convex and concave sections on each of the

lateral faces 56 in the wavy form.

The two positioning members 52 protrudes from the
surface of the plug-side housing 50 in the axis direction
of the plug signal terminals 10 at the positions, where
they form the zigzag pattern together with the plurality
of plug signal terminals 10, so that they are adjacent
respectively to the plug signal terminals 10 disposed at
one end of each of the first and second rows, facing each
other with the plurality of plug signal terminals 10
being interposed. Accordingly, they determine the
position of the receptacle-side connector coupled to the

plug connector 100.

Moreover, since the two positioning members 52 are
disposed to face each other at both the ends of each of
the two rows, the same number, arranged in the zigzag

pattern, each of the positioning members 52 is

so that the approxi mate centre of one of the through

&6 & ewBaeal | el

|oﬁ§,° wher e

faces 56, 30 extending in the axis direction

of the plQ- silghetheer fhRasdare 4fd S r 6RERHG SEfé ionky 3§ gdaf t8eni nal s
10. 31 AC%&EQ Pal Ysebhig Jhdt e‘iﬁg fgges r%ﬁ)]?&[}@e@hgﬂgd &S M@é(gézow h grests
S. e ad]

ex seétions 58

t he shape of the convex sections 58 and
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Accordi ngly,

fitting t
the surf

t oget her

are adj acg

in this enbodi nent, the plug-side housing 10 50 holds the sane
signal termnals 10 for each of the first and second rows.

the two plug- side housing 50 can be properly overl apped by

he respective convex and concave sections on each of the |ateral
faces 56 in the wavy form 15 The two Jositioning nenbers 52 protrudes from
ace of the plug-side housing 50 in the axis direction of the plug
signal termnals 10 at the positions, where they formthe zigzag pattern

with the plurality 20 of plug signal termnals 10, so that they
etespaat iteel yhé OabBe oktliG t& Wk t&r pirnalhe 100k speaed at

end of each of the first and second rows, facing each other wth the
pl uralityReeopigasivgnat heertiiabesitiosding mambepssed? Acscor dtablly, they

one

determ ne_fh
pl ug connect
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i tion of fhe receptacle-side connect or COEELed to the
t'wo
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t he sane nunber, arranged in the zigzag pattern, each of the positioning

nmenbePs 5PWPsOB2MOFRMPOSidH o g HeeppESxi mat e centre of the upper face.

Accordi ngly,

the two positioning nmenbers 52 can stably couple the plug

connector 100 and the receptacl e-side connector. Further, the plug-side
housi ng 50 may Foekhde, STHevopDlignmebanpesicr o Momagnber sasddirderkhet he
pl ug connector 100 naYObe used as the

connector 7

(see Fig. 5). In this case, the plug

connector 100 is coupled to the connector 614 (see Figqg.

10 5).
the

Moreover, the plug signal terminals 10 are used as

signal terminals 728 (see Fig. 5). The socket 612

(see Fig. 4) may include signal wires and ground wires in

the

same shape as the board signal wires 202 and the

board ground wires 204.

15

Fig. 8 shows an example of the detailed

configuration of the plug signal terminal 10. The plug

signal terminal 10 includes a plug signal core wire 12, a

plug core wire shield 14, an insulating member 17, a plug

20 signal electrode 16, two plug ground electrodes 18, and a

circularly extending section 19. In this embodiment, the

plug signal core wire 12 and the plug core wire shield 14

are used as the core wire 732 and the shield 734 (see Fig.

5).

The plug signal core wire 12 and the plug core wire

25 shield 14 may be used as the core wire 744 and the shield

746

{see Fig. 5).

The plug signal core wire 12 is a conductor made of

metal, extending linearly. The plug core wire shield 14

30 is

shaped 1like a cylinder o¢f which diameter is

approximately the same as the inner diameter o¢f the



connector 710 (see Fig. 5). In this case, the plug connector 100 is
coupled to the connector 614 (see Fig. 10 5). Moreover, the plug signal
termnals 10 are used as the signal termnals 728 (see Fig. 5) . The
socket 612 (see Fig. 4) may include signal wires and ground wires in
sanme shape as the board signal wres 2 and the board ground w res 204.
15 Fig. 8 shows an exanple of the detailed configuration of the plug

si gnal

core wire 12, a plug core wire shield 14, an insul ating nenber

termnal 10. The plug signal termnal 10 includes a plug signal
17, a plug

t he

20 signal tpkeaghodts 16, 54 WQ sRludr igy oungd el egLrpdes 1&r&ndide GhHiGUlArly
extending _section 19. In this enbodiment, the plug signal core wre 12 and
the plug éére s Pe chnendter insulabddasadre tbee miug Bl tdveresshi el d

734 (see Fig, . Th I signal .core_wi.re 12 and.the ug .core wire 25
shiel d 145%5 b?bseecf(etagn#%%gcglr% Wi'fe #325an f‘ﬁ‘égéﬁpel% %ﬂf(?&é“i:i g.
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linearly. The plu% core wire shield 14 30 is shaped |ike a cylinder of

whi ch2di anéter 1izs

Capist @Rt el Yhanetbgnplag tsHariatherork awbrer 181 the 33

t hrough hole 54 (see Fig. 7). The plug core wire shield 14 is a conductor
I nsulated fromthe plug signal core wre 12, extending in the axis

direction of thenpl ughssigoah

core 5 wire 12 to be | onger tﬁan the plug signal core wire 12.
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resin, filled Dbetween the plug core wire shield 14 and
the plug signal core wire 12. Accordingly, the plug core
wire shield 14 and the plug signal core wire 12 are

electrically insulated.

The plug signal electrode 16 extends from the plug
signal core wire 12, approximately parallel to the axis
direction of the plug signal core wire 12. Moreover, the
two plug ground electrodes 18 extend in the axis
direction of the plug core wire shield 14, facing each

other with the plug signal electrode 16 being interposed.

The «circularly extending section 18 circularly
extends around the plug signal core wire 12 near one end
of the plug signal core wire 12 with regard to a part of
the surface of the plug core wire shield 14, protruding
from the inner surface of the plug core wire shield 14
surrounding the plug signal core wire 12 towards the plug

signal core wire 12.

Fig. 9 shows an example of the detailed
configuration of the plug core wire shield 14 and the
plug ground electrodes 18. Fig. S(a) shows the plug core

wire shield 14 and the plug ground electrodes 18 viewed

cafené ¥ €132 a6d asur 1 pYAUERG t Neu@h UG sSi gnal



The insul ating nenber 17 is an insulator such as resin, filled between the
plug core wire shield 14 and the plug signal core wire 12. Accordingly,
the plug core 10 wire shield 14 and the plug signal core wire 12 are
electrically insulated. The plug signal electrode 16 extends fromthe plug
signal core wire 12, approximately par#dlel to the axis 15 direction of the
plug signal core wire 12. Mreover, the two plug ground el ectrodes 18
extend in the axis direction of the plug core wire shield 14, facing each
other with the plug signal electrode 16 being interposed. 20 The circularly

ext endi ngy s66t-HaN Cd I tegg§ r I [ | re wre
12 near oﬁg gtﬁgg ct): %thééﬁlic)f%gés%séna “cdre %%g&%zb\%%trﬁi lrjﬁt@a)gozr gQgg ggga'rt of
the surfaze.ofFide Pliby cdrosrsnittee shl el dcdde pricte whingld f 1 onahlhe tihener
surface of the plug core wire shield 14 25 surrounding the plug signal core

wire 12 tBHAFAGTONEDIUFCISTAfaP E8r Fifmes Lok dy: Fishowd (ah EXR&MSI e of
the detal{gd geQfl gWdtd on, ?thﬁhﬂefg cane WL el Gidaand tha o plud
es a) S e WwWr sni e

ground el ectro 18. Fig. 9 ows the plug cor and the
pl ug §rouatleetecticadels3 18iwiveded 33 t Bwar ddet el syr tace ofitdespliegdsi de

board 200, (see Fig. 7). Fig. 9(b) shows the plug core wire shield 14 and
the plug!drolf ugﬁéc@n&ﬁ%¥@%§%@%m&ﬁ fREMPASEEP®E (1) shows the plug
core wire shield 14 and the plug ground 5 el ectrodes 18 viewed from B. The
plug core wire shield 14 includes a protrusion 11 and a stopper 15.

The protrusion 11 protrudes outwards from the

surface of the plug core wire shield 14. The protrusion
10 11 locks the plug signal terminal 10 (see Fig. 8) on the
inner surface of the through hole 54 (see Fig. 7), into
which the plug signal terminal 10 is inserted, of the

plug-side housing 50.

15 The stopper 15 extends inwards from the surface of
the plug core wire shield 14, holding the insulating
member 17 (see Fig. 8). Accordingly, the insulating
member 17 fixes the plug signal core wire 12 (see Fig. 8).
As above, 1in this embodiment, it 1is possible to firmly

20 fix the plurality of plug signal terminals 10 to the
plug-side housing 50 while it is insulated from the plug

core wire shield 14.

Fig. 10 shows an example of the detailed

25 configuration of the plug-side board 200. Fig. 10(a)
shows the surface of the plug-side board 200. Fig. 10(b)
shows the plug-side board 200 viewed perpendicularly to

the connector coupling face.

30 The plug-side board 200 is an approximately

rectangular board, approximately parallel to the axis



The protrusion 11 protrudes outwards fromthe surface of the plug core

wire shield 14.

The protrusion 10 11 |locks the'plug signal termnal 10 (see

Fig. 8 on the inner surface of the through hole 54 (see Fig. 7), into
whi ch the plug signal termnal 10 is inserted, of the plug-side housing
50. 15 The stopper 15 extends inwards 37om the surface of the pl ug core
wire shield 14, holding the insulating nenber 17 (see Fig. 8).
Accordingly, the insulating nenber 17 fixes the plug signal core wire 12
(see Fig. 8). As above, in this enbodinent, it is possible to firniy 20

fix the phytakittiyrofe ! tige S}
while it
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the beoard ground wires 4 is grounded.

Each of the becard signal wires 202a and the board
signal wires 202b is arranged in the same zigzag pattern
as the plurality of the plug signal terminals 10,
Accordingly, the plug-side board 200 is properly coupled
to the plurality of plug signal terminals 10.

Fig. 11 shows the B-B sectional view of the plug
connector 100 described in connection with Fig. 7(b}.
The plug signal electrodes 16a and 1éb of the plug signal
terminals 10 in the first and second rows face each other
with the plug-side board 200a Dbeing interposed.
Accordingly, the plug signal electrode 16a ¢f each of the
plug signal terminals 10 in the first row contacts the
corresponding board signal wire 202a (see Fig. 10(b)) of
the front face of the plug-side board 200a, and the plug
signal electrode 1l6b of each of the plug signal terminals
10 in the second row contacts the corresponding board
signal wire 202b (see Fig. 10(b})) of the rear face of the
plug-side board 200a. In this way, the plug ground
electrodes 18 (see Fig. 8) 1in the first row contact the
board ground wires 204a (see Fig. 10(b)) formed on the

front face of the board, and the plug ground electrodes

b3 t he

wres 202 are electricallgolndependent from one anot her, and each



t he board
202a and
pattern

t he plug-

signal termnals 10. 15 Fig. 11 shows

connect or

el ectrodes 16a and 16b of the plug signal

ground wires 204 is grounded. 10 Each of the board signal wres

the board signal wires 202b is arranged in the sane zigzag

as the plurality of the plug signal termnals 10. Accordingly,

si de board 200 is properly cqﬁﬁled to the plurality of plug
100 described in connection with Fig. 7(b). The plug signal

second rows face each other 20 with the plug-side board 200a bei ng

i nter poset8

plug sign

term nal s

wre 202b (see Fig. 10(b)) of the rear face of the

fecor diingl y,8)t henpl UEeSi:gftad)n@ eedw odnkbecof t@achpef de

e B-B sectional view of the plug

termnals 10 in the first and

al termnals 10 in the fir row contacts the correspondi ng board
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in the second row contacts the correspondi ng board signal
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contact t
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signal <core wire 12 and the board signal wire 202
corresponding to the plug signal terminal 10, and the
plug ground electrode 18 electrically couples the plug
core wire shield 14 and the board ground wire 204.
Accordingly, 1t 1is possible to transmit the signal
received by the plug signal core wire 12 to the plug-side
board 200.

Fig. 12 shows the configuration of the receptacle
connector 300 which is another example of the connector
702 (see Fig. 5}. Fig. 12{(a) shows the receptacle
connector 300 viewed perpendicularly to the connector
coupling face. Fig. 12(b) shows the receptacle connector

300 viewed from A.

The receptacle connecteor 300 1is mounted on a
receptacle-side board 250, coupled to the plug connector
100 (see Fig. 7) facing the receptacle-side becard 250
with the receptacle connector 300 being interposed. The
receptacle connector 300 includes a receptacle-side
housing 60 and a plurality of receptacle signal terminals

20.



the plurality of board signal wres 202. Moreover, the plug signal

el ectrode 16 electrically couples the plug signal core wire 12 and the
board signal wire 202 10 corresponding to the plug signal term nal 10, and
the plug ground electrode 18 electrically couples the plug core wire
shield 14 and the board ground wire 204. Accordingly, it is possible to
transmt the signal received by the plug signal core wire 12 to the

pl ug-side 15 board 200. Fig. 12 shows the configuration of the receptacle
connector 300 which is another exanple of the connector 702 (see Fig. 5).
Fig. 12(a) showuu:melemecjaptamie 2heenineaitoy 800 yilempdcperpendirculgayly to
t he connector coupll g face. Fig. 12(b) shows the recept acl e connect or
300 vi ewedSt PFSRCAZSTHETS eceBRaEFE cdfectssie 3009 i s5hmunt@dtbhsacazs,

receptacl engi 41993 dognlcr6oUPL Y Los !t NGBl Hds canee! 0p 1190 88¢ g 7)

facing the receptacl e-side board receptac conne
bei ng i nt eapdsed.? (Fhe( seecépmacl@ connedtaare 300 ithel ydesyesteeepbadice- si de

housi pg 6 nd a pIurallty receptacle signal termnals 30 20. 37
Furthg 20 dSErboditPent ,’ the pﬁﬁ e fiect drihqoore$ePtREdas StREal

onnectortaeﬁuha@% Fi@. a®h- Jdbd his %%e 51% glpltlé&nameéit@églooﬁh%
coupled to a plurality of cables 706 (see I n place of the

pl ug- si derpeapdasl2o® (deddyd 730 mbyebeemhafﬁesmcmgdabéeGQﬂgﬂabe
term nal SFgg.arSE) .usegx%%ptthe 5! g?n%l eerrsm B%'s%ri %d Tgbove, the plug
connector 100 of this embodiment may have the same
10 functions as the plug connector 100 described in
connection with Figs. 7 to 9. The plug signal core wire
12 and the plug core wire shield 14 (see Fig. 8) may be
coupled to the transmission line 754 and the shield 756

in place of the plug-side board 20°0.

15

The receptacle-side housing 60 extends
approximately as long as the receptacle signal terminal
20 approximately vertically from an upper face, which has
approximately the same shape as the upper face of the two
20 overlapping plug-side housings 50 (see Fig. 7). The
receptacle-side housing 60 includes four positioning

holes 62, a plurality of receiving sections 64, four

housing through holes 66, and rivets 68.

25 The positioning holes 62 penetrate the receptacle-
side hcousing 60 from the upper face of the receptacle-
side housing 60 towards the rear face thereof,
corresponding to the four positioning members 52 (see Fig.
7) provided in the plug connector 100, The four

30 positioning holes 62 are respectively engaged with the

four positioning members 52. Accordingly, the



recept acl

have t he

connection with Figs. 7 to 9. The plqu?ignal core wire 12 and the plug
core wire shield 14 (see Fig. 8) may Db

754 and t
recept acl

signal term na

i ncl udes

r ecept acl

e-side board 250 may be the test nodule 604 (see Fig. 5). Except
the matters descri bed above, the plug connector 100 of this enbodi nent may

sanme 10 functions as the plug connector 100 described in

he shield 756 in place of the plug-side board 20C. 15 The

e-side housing 60 extends approxinmately as |ong as the receptacle
20 approximately vertically froman upper face, which has
appr oxi napebky tibke isgnenahlapesa$ 2t hendippae fraeei of ofibegt W 1205 082 lc2ppi Ng

pl ug- si de housings $0 ésee Fig.. 7). >
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four  houghiig: by @e0 NS Bug280Li KELS 168 588 The positioning holes 62
penetrate the réceptacle- side % m

e- side housing 60 towards the rear face thereof, corresponding

The , recept acl e- si de housi ng 60

ousing 60 fr the upper face of the

to the four posLtionin ers.52 (see.Fig. 7). provided in the plu
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core wire shield 14. Accordingly, the receptacle-side
housing 60 holds the plurality of receptacle signal
terminals 20. In this embodiment, the plurality of
receiving sections 64 respectively hold the plurality of
receptacle signal terminals 20 at the positions
corresponding to the plurality of plug signal terminals
10 (see Fig. 7} held by the plug-side housing 50 in four

rows of the zigzag pattern.

The four housing through holes 66 penetrate from
the upper face of the receptacle-side housing 60 towards
the rear face thereof in the form of an approximate
cylinder, facing each other every two holes in four rows

of the zigzag pattern in the receptacle-side housing 60.

Each of the rivets 68 1s formed of copper or
aluminium in the shape ¢of a cylinder of which diameter is
the same as the inner diameter of the housing through
holes 66. The rivets 68 are inserted into the housing
through holes 66 and board through holes 252 formed in
the receptacle-side beocard 250 in the direction £from the
receptacle-side housing 60 towards the receptacle-side

board 250, so that one ends of the rivets 68 facing the

coupled to the transm ssion |ine



receive the receptacle signal termnals 20. Further, each of the plurality
of receiving sections 64 receives a part of each of the plug signal core
wire 12 and the plug core wire shield 14. Accordingly, the receptacl e-side
10 housing 60 holds the plurality of rﬁfeptacle signal termnals 20. In
this enbodinment, the plurality of receélving sections 64 respectively hold
the plurality of receptacle signal termnals 20 at the positions
corresponding to the plurality of plug signal termnals 15 10 (see Fig. 7)
hel d by the plug-side housing 50 in four rows of the zigzag pattern. The

f our housPhygt Mowgchored 66 peaetrettal fedmint hehappeusiaoe ohrohgh

recept acl g-si de using 60 towards 20 the rear .face thereof in the form of
an approxiﬁﬁ;?g 623§)ili rFh?aegéﬁ&rea?&gsoﬁﬁ?t’ék}g?y%% HotestRATT $@FS ows

of the zi gzaghpatrieeleptdtidesig@sepbachessiode housing 60. Each of the rivets
68 is forned of copper or 25 alumniumin the shape of a cylinder of which
dianeter is the sane as the inner dianeter of the housing through holes
66. The rivets re insert {n hoysi o] ol es 66_and board
t hr ough hol es ZEgrgér rr%@éi r}f’oeatq:nde %gété’%%&m }eﬂ_%%:é'ge %%%r g’%g’fg:ﬁ et'? h&*dM ecti on
fromthe BRer daspitaclface def hahs nge6Optavaeds itdee peseat axd®- sudengboard
250, so that one ends of the rivets 68 facing the 39 plug connector 100 are
recei ved FRet heeRBBERRY rBASEgh hoMsiag 660 agﬁwﬁﬁéisot K&e ed@dIpr d8C&de from
the real tAERoo0! LG IRGEAAAS e 9En0ORbEIRY hdfigh ALPHOREC thTough

hol es 252 penetrate

10 During the fastening operation with the rivets 68,
one end of the rivets 68 facing the plug connector 100
are disposed not to protrude from the upper face of the
receptacle-side housing 60, and the other ends of the
rivets 68 protruding from the rear face of the

15 receptacle-side board 250 are hammered flat. Accordingly,
the rivets 68 fix the receptacle-side housing 60 to the
receptacle-side board 250 without interference of the

plug connector 100 and the one ends of the facing rivets

68.
20
Further, the receptacle connector 300 may be used
as the connector 710 (see Fig. 5). In this case, the
receptacle signal terminals 20 are used as the signal
terminals 728 (see Fig. 5).
25
Fig. 13 shows an examp-e of the detailed
configuration of the receptacle connector 300. Fig.
13(a) shows the B-B sectional view of the receptacle
signal terminal 20 in Fig. 12(b). Fig. 13{b) shows the
30 C-C sectional view of Fig. 13(a). The receptacle signal

terminal 20 includes a receptacle signal core wire 22, a



the front face of the receptacl e-side board 250 facing
housing 60 towards the rear face thereof, corresponding to the housing
t hrough holes 66. 10 During the fastening operation with the rivets 68,

one end of the rivets 68 facing the plug connector
protrude fromthe upper face of the

other ends of the rivets 68 protruding fromthe rear face of the 15

recept acl e-si de board 250 are hamered flat. Accordingly, the rivets 68

fix the receptacle-side housing 60 to the receptacle-side board 250
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Further, the receptacle signal core wire 22, the
receptacle core wire shield 24 and the semi-circularly
extending section 29 may have the same function as the
plug signal core wire 12 and the plug core wire shield 14
of the plug signal terminals 10 described in connection

with Fig. 8.

The semi-circular section 23 1s a shield shaped
like a semi-circle with regard to the receptacle core
wire shield 24. Moreover, the semi-circularly extending
section 29 has the same function as the circularly
extending section 19, except that it is shaped like a
semi-circle as compared with the <c¢ircularly extending

section 19 shaped 1like a circle.

Fig. 14 shows an example of the detailed
configuration of the receptacle signal core wire 22 and
the receptacle core wire shield 24. Fig. 1l4{a) shows the
receptacle core wire shield 24 viewed perpendicularly to
the connector coupling face. Tig. 1l4(b) shows the
receptacle signal core wire 22 viewed perpendicularly to
the C-C sectional view in Fig. 13(a). Fig. 14(c} shows

the receptacle core wire shield 24 viewed in the same



section 29. The receptacle signal electrode 26 and the 5 receptacle ground
el ectrode 28 are coupled to the board signal wire and the board ground
wire on the front face of the receptacl e-side board 250 (see Fig. 12(b)).
Further, the receptacle signal core wire 22, the 10 receptacle core wire
shield 24 and the sem-circularly extéﬂding section 29 may have the sane
function as the plug signal core wire 12 and the plug core wire shield 14
of the plug signal termnals 10 described in connection wth Fig. 8 15
The sem -circular section 23 is a shield shaped like a sem-circle with
regard togthecreegptacle core wre shield 24. Mreover, the
sem-circularly extending section 29 has the sane function as the
circularly 20 extending section 19, except that it is shaped like a

sem -circle as npared wi.,th the circularly_.extendin sectiop 19 shaped
like a circle. ERG. SHRISKOEHH bxdfiph LOBT 2Phd e N8 CORFi §aFat i on
of the regeptashecIio@Ralt £t WéLegRadNd LR ureraNtasd fogose2w (e tghiel d
24. Fig. l1l4(a) shows the receptacle core wire shield 24 viewed

per pehdi ctgaprg to ttige masRRia®le coapki Wgreacdlieldidy.244(HYrshondinge
recept acl Lgpal. core wre 22 vie erpendicul.arly, to 30 the C.C
sectionalﬁ3ftmﬁﬁﬁ ﬁﬂ&?9E§é5§n$$g9Fﬁg?§)rgﬁgﬁgaQHﬁb:¥§€Eﬁ atPE®c8ré&Snire
shield 242yiewed in the same 41 direction. The sem -circul ar section 23 is
formed near the end

The receptacle signal electrcde 26 extends from the

10 receptacle signal core wire 22 in the direction away from
the receptacle core wire shield 24, approximately
perpendicular to the axis direction of the receptacle

signal terminals 20 (see Fig. 12).

15 The two receptacle ground electrodes 28 extend from
the receptacle core wire shield 24 in the direction from
the arc of the semi-circular section 23 towards the chord
thereof, facing each other with the receptacle signal
electrode 26 being interposed and approximately parallel

20 to the extending direction o©f the receptacle signal

electrode 26.

Moreover, the receptacle signal core wire 22 is
inserted into the inner side of the receptacle core wire
25 shield 24 in the receiving section 64 (see Fig. 13). The
receptacle signal core wire 22 and the receptacle core
wire shield 24 are electrically insulated from each other
by an insulator such as resin filled in the inner side of
the receptacle core wire shield 24.
30

The receptacle-side housing 60 is formed of resin.



section close to the receptacle ground electrodes 28 with 5 regard to the
receptacle core wire shield 24, surrounding half the circunference of the
receptacle signal core wire 22. The receptacl e signal el ectrode 26 extends

fromthe 10 receptacle signal core mﬁ{e 22 in the direction away fromthe
receptacle core wire shield 24, approxzaately per pendi cular to the axis
direction of the receptacle signal termnals 20 (see Fig. 12). 15 The two
receptacl e ground el ectrodes 28 extend from the receptacle core wire
shield 24 in the direction from the arc of the sem -circular section 23
towards thereboed, tiies eelcdratidi: easheotiere Wsthi difte peceps aghgpeiggnal

el ectrode_26 being interposed and approxi mately parallel 20 to the

ext endi ngl #keect i citTbE-¢heCtBceb? @kl BIsi gnarkl ecteserdénglyneotde, the
recept acl ' care W Le. i | nser.ted | nt i r sj f. the
receptaclgn%%?§€§fr2155¥§%iéﬁéefz ?%@§h8%r§gg$vgﬁgggggpﬁ%n(%gg%sgérﬁig.
13). The sheekgt adl ansi gited s EnWofetR2 apdephaglesepidel KoGoiag 6or e
shield 24 are electrically insulated fromeach other by an insulator such
as resin FPFFeEnfAnEhetRanOutHes btle He FBSep‘f%‘éﬂét%‘éié WQEE shitgled 24.
30 The re | &4Si h ' s, f f_:resi 2 reover, .the

r ecept acl %}?g%?g \%’4r eéjlgpﬁi gpghggt?g s%apg%geﬁia%é{lélﬁeé"r??gi Fsclé:glbea a{géi Hts a
part. Accomtegghylyt Hernmetul #aroddindky) nber isi gesafidlhe tecepsatle core
wmre manufacture the receptacle-side housing 60 at a low cost.

10 Fig. 15 shows an example of the detailed
configuration of the receptacle-side housing 60. Fig.
15(a) shows the receptacle-side housing 60 viewed

perpendicularly to the front face of the receptacle-side
board 250 (see Fig. 12(b}). Fig. 15(b) shows the

15 receptacle signal terminals 20 in further detail.

The plurality of receptacle signal terminals 20 are
arranged 1in a predetermined arrangement direction in
which each of the receptacle signal electrodes 26 extends.

20 In this embodiment, each of the plurality of the
receptacle signal terminals 20 is arranged in the half-

moon direction as the arrangement direction.

In this case, the open space formed in the half-

25 moon direction with regard to each of the receptacle
signal terminals 20 is almost blocked Dby the other
adjacent semi-circular section 23 in the half-moon
direction. Accordingly, it is possible to reduce the
effect of the noise such as the crosstalk from the close

30 receptacle signal terminal 20 in the receptacle connector

300,



shield 24 and the resin of the receptacl e-side housing 60 5 surroundi ng the

outer sid
| acki ng p

e of the receptacle core wire shield 24 are connected in the

art so as to be integrally formed. Accordingly, it is possi

easily manufacture the receptacl e-side housing 60 at a | ow cost. 10
15 shows an exanple of the detailed cbhfiguration of the receptacle-side

housi ng 6
per pendi c
Fig. 12(b
further d
arranged

0. Fig. 15(a) shows the receptacl e-side housing 60 viewed

ble to
Fi g.

ularly to the front face of the receptacle-side board 250 (see

)). Fig. 15(b) shows the 15 receptacle signal termnals 20 in
etail. The plurality of receptacle signal termnals 20 are
In a predeterm ned arrangenent direction in which each of the

receptacl e si gnaligel édi roliess 26 nexthendsex@ipla bl Lrerbodnfikgtiracdem of the

f the receptacle signal terminals 2Q is arranged in the half-
E?i cHleaerﬁngnarc eﬁ%ﬁ?eaitf)écg(g : I%ltghi s?éégg, % w%péﬁ‘espace
rkBephakfii= 28oAREB LI eShhOR, M ddy I e@ardb A 8achr of tde regeptacle
rmnals 20 is al nost bl ocked by the other adjacent sem -circul ar

secti &dn 2gohpecherhadupioiory Hécect i bhg. Atédkdi mdiows ithe sreospichicd et o

plurality
noon dire
formed in
signal te

reduce th
r ecept acl
shows ano
300. Fig.
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tbeepexanr-e iofe tHeusORET GO atidfed Ofyefrg%nHQFéQfIIaﬁiciye gannpeet or

16(a) shows the receptacle connector
front face of the receptacle-side board 260. Further,

the configurations given the same symbols as those in Fig.

12 have the same functions as the configurations in Fig.

12, so they will not be described except the blow matters.

The four housing through holes 66 receiving the
rivets 68 are arranged at the plurality of receiving
sections 64 disposed in the =zigzag pattern. The four
housing through holes 66 of the embodiment are provided
at the position where they can be fitted with the plug
connector 100 inversed by 180 degrees in the direction

facing the connector coupling face.

The receptacle-side board 260 has the board through
holes 262 penetrating from the front face opposite the
receptacle-side housing 60 towards the rear face at the
corresponding place of the receptacle-side housing 60 to
the housing through holes 66. In this embodiment, the
receptacle~side housing 60 and the receptacle-side board
260 are firmly fixed by the rivets 68 inserted into the
board through holes 262.

Fig. 17 shows the sectional view of the plug signal

terminal 10 and the receptacle signal terminal 20 fitted

00 vi ewed perpendicul arly



5 connector coupling face. Fig. 16(b) shows the receptacle connector 300
viewed fromA. Fig. 16(c) shows the receptacle-side housing 60 viewed
perpendicularly to the front face of the receptacl e-side board 260.
Further, the configurations given the, same synbols as those in Fig. 10 12
have the sanme functions as the configu4 tions in Fig. 12, so they will not
be descri bed except the blow matters. The four housing through holes 66
receiving the rivets 68 are arranged at the plurality of receiving 15
sections 64 disposed in the zigzag pattern. The four housing through holes
66 of thewérbodiamdntotdrer pr ®ddted f athéhplpasistiigora Whes emi hey can abel fitted
with the Ehgg Flconnect 100 inversed by 180 degrees in the direction

on

facing th EE?BFa(?glr?pl Shgrdce LeXBITR r elepfBd eSivfe Bé d S2EB has
the boardehREeyYgh Q%'eéi%@%rpeggtrﬁbkﬂg EBQP‘EESnEﬁOHEeEﬁﬁ%aﬁEPO%'zﬁgthe

recept acl e-si de housing 60 towards the rear face”at the correspondi
pl ace of théandceptackegsiade themmimal 6070d 26s¢deFhgusidg. t hTheaglplw es 66.

I n thiis enmbodi t, the . receptacle-side housi 60 and the receptacl e-side
boar d° 265 APELT 94HY 19 kedObg "end 19 VEE S BBAFASertaE i b FRERho#
through hgphos 26 B8R Fis@mel 7 3lO¥Bok NEsSEEI IRl oY @ {he e'igglaahgna'
termnal 10 and the receptacle signal termnal 20 fitted 44 with “eac

other. Eathrofingle pliRy sirgdmald tErer aakned areirmihalsedd® atseesiFgugl

term nal gg may have the same function as either or both the signal
termnal s*722

10 In this embodiment, the plug signal terminal 10 is
a male terminal, including the plug signal core wire 12
and the plug core wire shield 14. Moreover, the
receptacle signal terminal 20 is a female terminal shaped
for being fitted with the male terminal, including the

15 receptacle signal core wire 22 and the receptacle core

wire shield 24,

When the plug signal terminal 10 is inserted into

the receptacle signal terminal 20, the receptacle signal

20 core wire 22 presses the outer face of the plug signal
core wire 12 contacting the inner face of the receptacle
signal core wire 22 by its elastic force. The receptacle
core wire shield 24 presses the cuter face of the plug
core wire shield 14 contacting the inner face o¢f the

25 receptacle core wire shield 24 by its elastic force.
Accordingly, the receptacle signal core wire 22 and the
receptacle core wire shield 24 are firmly fitted with the

plug signal core wire 12 and the plug core wire shield 14.

30 Further in this embodiment, when the plug connector

100 and the receptacle connector 300 are coupled so that



or/and the signal termnals 724 (see Fig. 4) . The plug 5 signal termna
10 and the receptacle signal termnal 20 nay have the sane function as

either or both the signal termnals 728 or/and the signal termnals 726
(see Fig. 4) . 10 In this enbodinent, the plug signal termnal 10 is

mal e term nal

t er m nal

receptacl e signa

t er m nal

the Teceptacl e si gnal core wire 22 pre Bsés 't

of the plt@rmugaél 2¢omeewn ceup?edonttatml @guc_hecomaerwiaee sfidlhe 14
receptacl e ore wire 22 by its elastic he rece tacle
wire shief ﬂngﬁggﬁes fRESBIAST aEBISf”FHEEpFE %6B %ﬁ elt#e14

contacting)tge dinjiel1 f aeg Ofwibe 2% r eceptEch e g0t Wehe Sbéela
el astic force. Accordingly, the receptacle signal core wire

recepbacleigonaé wore shirel €24 are firnmnly fitted with the
wire 12 and the plug core wire shield 14. 30 Further
100 and the receptacle connector 300 are coupl ed

so that 45 the pbugose@nal uheim nahelOcand blie tReeppaghe sb@gal witer m nal
20 are coupled, the plug core wire shield 14 contacts the receptacle core

when t he plug connector

pl ug signa

wWre sh,e$@1ghdbexbrgj;hgnserted up to a predetermined position

10

15

20

25

30

inside the receptacle core wire shield 24, the receptacle
core wire shield 24 presses the outer face of the plug
core wire shield 14 by the elastic force gradually
increasing as the end progresses into the receptacle core
wire shield 24. When the end o¢f the plug core wire
shield 14 is inserted at the predetermined position, the
elastic force by which the receptacle core wire shield 24
presses the outer face of the plug core wire shield 14 is
approximately constant. After the end of the plug core
wire shield 14 is 1inserted into the predetermined
position, the plug signal core wire 12 is coupled to the

receptacle signal core wire 22.

Accordingly, the plug signal core wire 12 1is
inserted into the receptacle signal core wire 22 after
the receptacle core wire shield 24 is broadened, so it is
possible to reduce the force required to insert the plug
signal terminal 10 into the receptacle signal terminal 20.
Moreover, it is possible to prevent the plug signal core

wire 12 from breakage.

Moreover, 1in this embodiment, as the shield the

terminal comes into the contact state earlier than the

including the plug sigrfl core wire 12 and the plug core
wire shield 14. Myreover, the receptacle signal termnal 20 is a female
shaped for being fitted with the nale termnal, including the 15
core wire 22 and the receptacle core wre shield 24.

When the phug i gnals iuerdi Nk, d0,s | ngerdell ko rLhggkecant aglgnshonal

ter face

gtgél@’ Its
and

in this enbodi nent,



plug signal core wire 12 is coupled to the receptacle 5 signal core wire
22. Moreover, until the end of the plug core wire shield 14 is inserted up
to a predeterm ned position inside the receptacle core wire shield 24, the
receptacle 10 core wire shield 24 presses the outer face of the plug core
wire shield 14 by the elastic force gré&dually increasing as the end
progresses into the receptacle core wre shield 24. Wen the end of the
plug core wire shield 14 is inserted at the predeterm ned position, the 15
el astic force by which the receptacle core wire shield 24 presses the

outer faceg; t he.pl re W.re e 4. 1S _approxi el y_constant .
Af ter thegé éa%f Fﬁéﬁ%ﬁﬁgnx£ﬂ?e\J%¥§%§%%ﬁ%#14¢+§8P%§ep?%d ¥ﬁ? efhg
predet er nbaedusposintd atathe plagrsignaly eoregud eirl2thé sougl edghalthe 20
receptacle signal core wire 22. Accordingly, the plug signal core wire 12
is insertB@8MiAgd tHe i&cejftacfeesi difal tBer @ naund 2peamdidal t herr ébept acl e

sertedniies iHe #Ecei ol 2per sbept
Ceaui red Dot nder PSR oGt SPe R e The YefEHiGe ) 48 GTa

term hal R2Oedebbredwerd. it is possible to prevent the plug signal core
wire 12 from breakage. 30 Mreover, in this enbodinent, as the shield the
termnal cones into the contact state earlier than the 46 signal term nal

the el ectroni ¢ ALMGdvd S BhehedLdnbeqalis,dde St alihadl adticilikcchar ged
in the plug signal termnal 10 is set free'to the ground termnal, or the
22 and the receptacle core wire shield 24 is fitted with
each of the plug signal core wire 12 and the plug core
10 wire shield 14. Moreover, the plug signal terminals 10
are electrically and mechanically coupled to the

receptacle signal terminals 20 securely.

Further in this embodiment, the receptacle core

15 wire shield 24 is formed in order that the distance
between it and the plug core wire shield 14 becomes
gradually broad from the AA section to the BB section.
Accordingly, the receptacle core wire shield 24 operates
with an elastic force. With regard to the space for the

20 operation, there a gap, where the insulator of the
receptacle-side housing 60 such as resin is not filled,
between the plug core wire shield 14 and the receptacle
core wire shield 24. In the same way, there is alsc a

gap, where the insulator such as resin is not filled,

25 between the plug signal core wire 12 and the receptacle
signal core wire 22. For that reason, the impedance
value at the fitting face of the plug signal terminal 10

and the receptacle signal terminal 20 with regard to the
range of the AA section to the BB secticn is larger than

30 the impedance at the fitting face of other places filled

with resin.



DUT is protected because the power supply sequence is 5 predeterm ned. As
above, each of the receptacle signal core wire 22 and the receptacle core
wire shield 24 is fitted with each of the plug signal core wire 12 and the
plug core 10 wire shield 14. Mreover,, the plug signal termnals 10 are

el ectrically and nechanically coupl ed 4% the receptacle signal termnals
20 securely. Further in this enbodi nent, the receptacle core 15 wire
shield 24 is fornmed in order that the distance between it and the plug core
wire shield 14 beconmes gradually broad fromthe AA section to the BB
section. Accordingly, the receptacle core wire shield 24 operates wth an
elastic force. Wth regard to the space for the 20 operation, there a gap,
wher e the insul dRorthfs t gBboddassitac| Boyieye thousipge6OtBec P ¥esiod i s not

filled, ween C ' hi A and .the r t.qcl re wire
shield 24&? nt efés"gln%k&gy, O({}ﬁceérlvééf% al ?oedcagl%rgp, lvé:erg%%%%ﬁjr?scﬁl a glr such
as resin ¢snnettiohl ed,ti25Fhgt weenl ébsepbugsi gbbtaace Wawewden aftlet he

recep%aole si gnal Eore wire 22. For that reason, the inpedance_ value at
the fPttiPyUfacedBRli FOLH T 5§ ghal 2Rer FRaPlig SOk thil 9 etBprAd) d43i gnal

term nal @ﬁew&&\gea%%red o O hfegéi‘ag%oOftﬁé]?%g S%‘ibin‘f):l'lt H???EF ggction

Is larger than 30 the inpedance™at the fitt ace ‘of other places filled
with resihs 4driecttieids dowrodi nemt thhowewer ,way nceinhe dgiheoverodvet be
circularly extend ng; 3651597, 19. 968845089 L0ction 29 described in
connection with Fig. 13 lessens the distance between the
10 receptacle signal core wire 22 and the receptacle core
wire shield 24, the impedance with regard to the
receptacle signal terminal 20 is corrected down.
Accordingly, in this embodiment, it is possible to reduce
the deterioration of the signal caused by impedance

15 mismatch.

Moreover, although the plug signal terminal 10 is a

male terminal and the receptacle signal terminal 20 is a
female terminal in this embodiment, alternatively, one

20 side of the plug signal core wire 12 and the plug core
wire shield 14 and the receptacle signal core wire 22 and

the receptacle core wire shield 24 may be a male terminal

whereas the other side thereof may be a female terminal.

25 Fig. 18 shows another example of the configuration
of the plug signal terminal 30. Fig. 18(a) shows an
example of the configuration of the plug signal terminal
30. Fig. 1B(b}) shows an example of the configuration of
the plug signal terminal 30 rotated by 90 degrees around

30 the axis direction. In this embodiment, the plug signal

terminal 30 is a plug-side connector, holding the plug-



connection with Fig. 8 | essens the distance between the 5 plug signal core
wre 12 and the plug core wire shield 14, the inpedance with regard to the
plug signal termnal 10 is corrected down. In the sane way, since the
groove of the sem -circularly extending section 29 described in

connection with Fig. 13 | essens the di%ftance between the 10 receptacle
signal core wire 22 and the receptacle core wre shield 24, the inpedance
with regard to the receptacle signal termnal 20 is corrected down.
Accordingly, in this enbodinment, it is possible to reduce the

deterioratige qioddiengi gnatncapsed by;hARedansem;i Aa1 M seatich.1 Jugoyer,
al though the plug sighal termnal "10 i§ a mnale termnal and the receptacle
signal tephiltiaFig0ails cpref emate 32r ndndirst shiislehbbdi nenproaktudingt i vel y,

one 20 side ot the _plu ignal core wire 12_and the plug core wre shield
14 and thsée?gﬂigfolt §c6l'eagﬁd;r?glsec%9ré V\f’p%egg éﬁd the receptacle core wre
shield 24 may be a nale term nal whereas the other side thereof nmay be a

female termnal. 25 Fig. 18 shows another exanple of the configuration of
the pPug signal MPERRVRA, 30.0 Fitghiag(amberdlenin Shaplleg thégnal

configuration. t pl.ug sigpal_ termnal, 30 FEi :18(:b) ows,_ ap.,exanpl e
of the cg%%?ﬁﬁgégigﬁjo%g H§%9§|&§ sﬁg%agﬁ%ﬂ%%ngﬁggﬂ}g% a?gg g%:98h egr ees
around 30sibradxitsetimirali oree | nsdd sFeghodd rent , I hechl 419 cisgnal thieer mi nal
30 is a plug-side_connector, holding the plug 48 side housing._The plug

si gnal teFRrRRFagde kAUt er pPlgisi givfd cdf ethiPr €camect 9% r éP2sRitel d 34,

a protrudiNg connector 710 (see Fig. 4).

10

The plug signal core wire 32 extends linearly, made

of a conductor such as metal. One end of the plug signal

core wire 32 facing a cocaxial cable 400 is electrically

coupled to the centre conductor of the coaxial cable 400,

15 Further in this embodiment, the coaxial cable 400 is used

as the cable 706 (see Fig. 5). The centre conductor of

the coaxial cable 400 may be the transmission line 754

(see Fig. 5).

20 The first shield 34 extends from the vicinity of
the end of the plug signal core wire 32 in the axis
direction of the plug signal core wire 12, formed of a
conductor electrically insulated from the plug signal
core wire 32 and surrounding the plug signal core wire 32.

25 The first shield 34 is received into a through hole, of
which diameter 1s approximately the same as the first

shield 34, formed in the plug-side housing.

The protruding section 36 protrudes in the
30 direction away from the plug signal core wire 32,

extending from the end of the first shield 34.



section 36, and a second shield 37. 5 Moreover, in this enbodi nent, the
plug signal termnal 30 is used as the signal termnal 724 or the signal

t er m nal

726 (see Fig. 4). In this case, the receptacle connector 300 is
used as the connector 702 or the connector 710 (see Fig. 4). 10 The plug
signal core wire 32 extends linearly, 48ade of a conductor such as netal.

One end of the plug signal core wire 32 facing a coaxial cable 400 is

electrically coupled to the centre conductor of the coaxial cable 400. 15
in this enbodi nent, the coaxial cable 400 is used as the cable 706

Furt her

(see Fig. r 0 of . t I,al bl e 4 be.the
transniss%gﬁogﬁggﬁggz %¥§%39§%%.£t§£a509$ﬁ§9$iHsfugﬁfél%oggeg§¥8n§gefrom
the vicinstyfate td® ehd obpluhespleg Isdginbhgcorami tRi32 émbblemaxits
direction of the plug si%nal,core wire 12, forned of a_conductor

el ectricafP§ iPHUH ot el f

the bl ug ebongha0ar e M 52 20 TGsLLEShsShiceld b dial £5ol vBd ko 2

t hrough ho

which anet er appr oxi mat sane”as the first

shiel 8 34pltipaiedyi fi hee pépyaside siqusiingt e dthenpi ot 20di degs setbedn 136

protrudes in the, 30 direction away fromthe plug signal core wire 32,
ext endi ngCPRBRFFAGTeMd T Eife 114 s¢TshPel d 34. 49 Accordingly, the plug

signal termnal 30 is | ocked on the surface of the plug-side housing. 'In

thi s enbodi nent,

10

15

20

25

30

The second shield 37 is formed of a conductor
electrically insulated from the plug signal core wire 32,
extending from 1ts end in the axis direction and
surrounding the plug signal core wire 32. The end of the
second shield 37 is disposed to face the first shield 34,
inserted between the plug signal core wire 32 and the
first shield 34 near the protruding section 36. The
other end of the second shield 37 is disposed to face the
coaxial cable 400, electrically coupled to the outer
conductor of the coaxial cable 400 and the second shield

37 by soldering.

The plug-side connector configured as above can
properly hold the plurality of plug signal terminals 30
by the plug-side housing. Moreover, the plug-side
connector can properly relay the electrical signal
between the receptacle-side connector and the coaxial

cable 400 to be fitted with each other.

Although the present invention has been described
by way of exemplary embodiments, it should be understood
that those skilled in the art might make many changes and
substitutions without departing from the spirit and the

scope of the present invention, which is defined only by

SMSERY plagdsi ghaPludedd tw ref 3Pl §dER&dNndi ng



t he plug-side housing holds a plurality of plug signal termnals 30 at the
positions corresponding to the 5 plurality of receptacle signal termnals
20 described in connection with Fig. 12 or 15. The second shield 37 is
formed of a conductor electrically insulated fromthe plug signal core
wire 32, 10 extending fromits end in idhe axis direction and surrounding
the plug signal core wire 32. The end of the second shield 37 is disposed
to face the first shield 34, inserted between the plug signal core wire 32
and the first shield 34 near the protruding section 36. The 15 ot her end
of the SGEHQdaﬁgéﬁhgd3zlb ndi sposed to face the coaxial cable 400,
electrically coupled to t e outer conductor of the coaxial cable 400 and
the second shield 37 by soldering. 20 The plug-si de connector configured

as above ga rop ol d .t Iurallty of plug signal termnals 30 by

t he pl ug- g?gg ﬁﬁ&?ﬁné£ﬁéﬁ%ﬁﬂgf Yhe plug-side connector can properly
relay the el ect iicahaiosnal e et Yhen deliei3esp) &l deacopngehgr (nd the
coaxial 25 cable 400 to be ?@ftgﬁ W th éé ?% th%ugﬁ ?E%aprggent
|nvenblonthaspbeeﬁndesmmdnﬂiomw mﬁylefp@ﬁsmMLHyt@npndpaehyspanfadmnnd be
understood% t@at th se skilled in the ﬁrt m ght make many changes and 30
substi t ut FBfis ﬁthB ttaﬁpg?fFﬁﬁ PRIRFL hESSpirit and the scope of the

present invention, which is defined only by 50 the appended cl ai ns.
I ndustrial Applicability



As obvious fromthe description above, according to 5 the present

I nvention, it is possible to properly perform the test of the device under
test. 51 CLAIMS 1. A device interface apparatus for providing a device
under test with a test signal to test said device under test and receiving
an out put signal outputted fromsaid device under test, conprising: a pin
el ectronics board conprising: a driver for outputting said test signal; and

a conparator for sanpling said output signal; a board-side connector
provi ded on an end section of said pin electronics board, wherein said
board-side connector conprises: a hgg ide core wire for transmtting a

transm ssion signal, which is at least elther said test signal or said
out put signal and a board-side shield surroundi ng said board- side core

wre; . ocket&fontactln a termnal of said device under test for
hol di ng s rd BeATE ChdeRtEEdace aRRREEIEFIE ToNREEVSA1H%0\A dEGVARSsai d

socket, —WhaLel el dopogkal wdle EPIRE! Ao COMDE! 383y SPEKE! Lalde core

wire for sending or receiving said transm ssion sign to or fromsaid
devi ce ubder teest wéaeswidgseoketptpnt & ispcket ostgetskidel firsur sadndi ng
said SOCth_ Eédﬁn%%Qeegéﬁf é%%%rising:
a pin electronics board comprising:
a driver for outputting said test signal; and
a comparator for sampling said output signal;
a board-side connector provided on an end section
of said pin electronics board, wherein said board-side
connector comprises:

a board-side core wire for transmitting a
transmission signal, which is at least either said test
signal or said cutput signal; and

a board-side shield surrounding said board-
side core wire;

a socket contacting a terminal of said device under
test for holding said device under test;

a socket-side connector provided on said socket,
wherein said socket-side connector comprises:

a socket-side core wire for sending or
receiving said transmission signal to or from said device
under test via said socket; and

a socket-side shield surrounding said socket-
side core wire; and

a cable unit for transmitting said transmission
signal between said socket and said pin electronics board,
wherein said cable unit comprises:

a board fitting connector fitted with said

board-side connector:



a cable unit for transmtting said transm ssion signal between said socket
and said pin electronics board, wherein said cable unit conprises: a board
fitting connector fitted with said board-side connector; 52 a socket
fitting connector fitted with said socket-side connector; and a

transm ssion cable for transmitting sa4 transmission signal between said
board fitting connector and said socket fitting connector, and said

transm ssion cable conprises: a transmssion line for transmtting said
transm ssion signal between said board-side core wire and said socket-side

core wire by electricallycpepl ing tsajd c@g%@t%rdefﬁe&@dww&ﬁ“%&f’a d
socket-side core wire; and a cable shield electrically coupled to sald

boar d- S|déOghEékélQWdQﬂﬁﬂﬁ@ﬁﬂketasdde shield and surroundlng said
transm ssion line. 2. evice.interf acegzpparatus as clainmed in

cl.aim1l,
wherei n said board- S|8e BARERE S 108 PP 5O uFRRPEPLSS 10 d58&3¢g]side

core Wregrafbflisaidrbosi ¢ghsl deeshicelnd i d 0gpdirag aachi i csahdcRloyral ity
of board-side core wires, said socket contacts each of said term nals of

said devaR@ GAdEr sosketarfd Holkig sanuedsoiee amsder test: said socket-side

connector COmprisey’ transmission cable comprises:

a transmission line for transmitting said
transmission signal between said board-side core wire and
said socket-side core wire by electrically coupling said
board-side core wire and said socket-side core wire; and

a cable shield electrically coupled to said
board-side shield and said socket-side shield and

surrounding said transmission line.

2. A device interface apparatus as claimed in c¢laim 1,
wherein
said board-side connector comprises:
a plurality of said board-side core wires;
and
said board-side shield surrocunding each of
said plurality of board-side core wires,
said socket contacts each of said terminals of said
device under test and holds sald device under test;
said socket-side connector comprises:
a plurality of said socket-side core wires;
and
said socket-side shield surrounding each of
said plurality of socket-side core wires, and
said cable wunit comprises a plurality of said

transmission cables.



a plurality of said socket-side core wres;
surroundi ng each of said plurality of socket-side core wires, and said
cable unit conprises a plurality of said transm ssion cables. 53 3. A
device interface apparatus as clainedé%n claim2 further conprising a

connector holding unit for holding s
predeterm ned position,

socket ,

fitting connector on said predeterm ned position.
appar atus3as @ adeetcén it face f apllaeta tePaESidIg e dDt herdpard eni t

4 socket fitting connector on a

wherein said socket-side connector is fitted with said socket

conprising said cable unit and said connector holding unit; and a

det achabl BUGRPELC SRR 51 findaidd SURRRELEAd Ndiing oBRét- Siafe BeARdEGor ,
wherein said,d bl it C chani,c o] ed to
wherein Sa, 9q08La%able wiidq Cainn DE: BRCBAN.C A aadid Af19d4 Op o83t ache

connect orsanthséi dadaclsetcKatt tf gt Cogneohaecave fliddexd sadd hseakBtot her or
A device interface, apparatus as claimed in claim4, wherein said

det achabl e uni t "NETFOFetf tAr FESHGHdI Tigf'¢ 0 CaPISITRIct 18y fe dredaid tdevi ce
under test,a8d ablached £:0 ¢ 53, d ABLACE

not. 5.

not her boar nit according to er sald Soc

test of a corresponding product type is tested.

position.

4. A device interface apparatus as claimed in claim 3
further comprising:

a motherboard unit comprising said cable unit and
said connector holding unit; and

a detachable unit comprising said socket and said
socket-side connector, wherein saild detachable unit can
be mechanically attached or detached to or from said
motherboard unit according to whether said socket-side
connector and said socket fitting connector are fitted

with each other or not.

5. A device interface apparatus as claimed in claim 4,
wherein said detachable unit is formed corresponding to a
product type of said device under test and attached to
said motherboard unit when said device under test of a

corresponding product type 1s tested.

6. A device interface apparatus as claimed in claim 4
further comprising a test head comprising said pin
electronics board and said board-side connector,

wherein said motherboard unit can be mechanically
attached or detached to or from said test head according

to whether said board-side connector and said board

and sai d socket-side shield

so that said socket fitting connector faces said

4. A device interface

bgard O'Tllgi ts3fien SALde HE GG gnder



6. A device interface apparatus as clained in claim4 further conprising a
test head conprising said pin electronics board and sai d board-side
connector, wherein said notherboard unit can be nmechanically attached or
det ached to or fromsaid test head according to whether said board-side
connector and said board 54 fitting corhector are fitted with each other or
not. 7. A device interface apparatus as clainmed in claim2, wherein said
boar d- si de connector conprises a plurality of said boar d- si de shi el ds
respectively surrounding each of said plurality of board-side core wires

and el ectgiealihy dondepanstendrdrom png @@%h%%c'h“c&a}-l& boar fs gl de

connector, and Said cable shields of said plurality of transm ssion cables
are |ndependent from one another bet ween said board fitting connector and

sai d socket it conne r and respectivel ectrically coupled to
each of szrd l%‘l Lﬂt’ ‘?/ 6P 85 |%i%p%£?1é’1‘ﬁs % JAHBWC&W n‘fﬁ‘?’ﬂgcg'
apparatuswagrghglned in cIa|n17 wherein said board fitting connector

conprises: a plurality of transm ssion core wires respectively coupled to
each of said traasei Psicomitside obnsgicdomplapmpiigest at rahsnd S5t pnodabl es;

o d prur Srtey P6F e s SRR T e o B s R E kPRt {ipehte i 11 om
one anot hgaldnpa@lﬁlltxqar@lff bbhirdg sGeNess O , wakhd s esRecéiyet yieauphi ng
each independent from one another in said board-side connector,
and
said cable shields of said plurality of
transmissicn cables are independent from one another
between said board fitting connector and said socket
fitting connector and respectively electrically coupled

to each of said plurality of board-side shields.

8. A device interface apparatus as claimed in claim 7,
wherein said board fitting connector comprises:

a plurality of transmission core wires respectively
coupled to each of said transmission lines of said
plurality of transmission cables; and

a plurality of transmission shields respectively
surrounding each of said plurality of transmission core
wires, electrically independent from one ancother in said
board fitting connector, and respectively coupling each
of said plurality of cable shields and each of said

plurality of board-side shields,

9. A device interface apparatus as claimed in claim 7,
wherein
said pin electronics board comprises:

a signal wire for transmitting said



of said plurality of cable shields and each of said plurality of
board-side shields. 9. A device interface apparatus as clainmed in claim?7,
wherein said pin electronics board conprises: a signal wire for
transmtting said 55 transm ssion signal; and a plurality of ground wres
whi ch are grounded, said board-side e wre forned of a conductor
extends linearly, said board-side shield is forned of a conductor
electrically insulated fromsaid board-side core wire, extending in an
axis direction of said board-side core wre and surrounding said

boar d- si deransmiwisien anidyrel d dodr d- si de connector further conprises: a
signal el ectrode extending fromsaid board- side core wire and electrically
coupl i ng said board-sPde PEoFlik¥Ye &d sdreuadgnavisfse; WHhidcla pkdeal ity
of ground gggﬁgggdes extending from said board-side shield, facing each

ot her mﬁt% sal dignal electrode interposed, and coupling said board-side
shield and eachsefidsabdaptidsaliet ycotegrolingd Womsed 1&f Aaderbaduichber f ace
apparatus as clained in claim?2, wherein said socket-side connector

conpr i sesSAtpRFaltiifPadtlYrsai d socket - si de shiel ds respectively surrounding

each of said pLyral ityaph-s9akets5ide4c0ls WdmR-@nd £l act LhhalkYor

electrically insulated from said board-side core wire,
extending in an axis direction of said board-side core
wire and surrounding said board-side core wire, and

said board-side connector further comprises:

a signal electrode extending from said board-
side core wire and electrically coupling said board-side
core wire and said signal wire; and

a plurality of ground electrodes extending
from said board-side shield, facing each other with said
signal electrode interposed, and coupling said board-side

shield and each of said plurality of ground wires.

10. A device interface apparatus as claimed in claim 2,
wherein

said socket-side connector comprises a plurality of
said socket-side shields respectively surrounding each of
said plurality of socket-side core wires and electrically
independent from one another in said socket-side
connector, and

said cable shields of said plurality of
transmission cables are electrically independent from one
another between said board fitting connector and said
socket fitting connector and respectively electrically

coupled to each of said plurality of socket-side shields.



I ndependent from one another in said socket-side connector, and said cable
shields of said plurality of transm ssion cables are electrically

i ndependent from one another between said board fitting connector and said
socket fitting connector and respectively electrically coupled to each of

said plurality of socket-side shi el ds.®%6 11. A device interface appar at us

as clainmed in claim10, wherein said socket fitting connector conprises: a
plurality of transm ssion core wires respectively coupled to said

transm ssion line of each of said plurality of transm ssion cables; and a

pluralityldt txadsuissi antetifeldds a@spestiuveby cIwin@mdimgceach afp,said
plurality of transm ssion core wres, electrically independent from one
anot her i WR8ALHN §3dKets TG nEl tohRdcEBRNeR@ T €SRRAISRS Y coupl i ng each
of said plurality I i f _sai u '

socket - si de shi%|Hgﬁr%gaﬁi'3@5?@€§?ﬁﬁg?$§§g gﬁﬁ%?gﬁﬁgg%sfg%g%égggf%yblaim
10, wherebupiaidd secketaicbnprisesniassbgnall iwig e SHr df@msnpfti sgigai d
transm ssion signal; and a plurality of ground wires which are grounded,
sai d sock%fu§?hgt€opé\HHQP%Wﬁﬁﬁ%P%fC%b%BHduéPQr extends linearly, said

socket-side shigld,jg-f01ppd 9f & CONIHEE9 on shields respectively

surrounding each of said plurality of transmission core
wires, electrically independent from one another in said
socket fitting connector, and respectively coupling each
of said plurality of cable shields and each of said

plurality of socket-side shields.

12, A device interface apparatus as claimed in claim 10,
wherein
said socket comprises:

a signal wire for transmitting said
transmission signal; and

a plurality of ground wires which are
grounded,

said socket-side core wire formed of a conductor
extends linearly,

said socket-side shield is formed o¢f a conductor
electrically insulated from said socket-side core wire,
extending in an axis direction of said socket-side core
wire and surrounding said socket-side core wire, and

said socket-side connector further comprises:

a signal electrode extending from said
socket-side core wire and electrically coupling said
socket-side core wire and said signal wire; and

a plurality of ground electrodes extending

from said socket-side shield, facing each cother with said



electrically insulated fromsaid socket-side core wire, extending in an
axis direction of said socket-side core wre and surrounding said
socket-side core wire, and said socket-side connector further conprises: a
signal el ectrode extending fromsaid Pcket-side core wire and

el ectrically coupling said socket-si core wire and said signal wire; and
a plurality of ground el ectrodes extending from said socket-side shield,
facing each other with said 57 signal el ectrode interposed, and coupling
sai d socket- side shield and each of said plurality of ground wires. 13. A
devi ce inseghade appatabde adntéapoeddi,n £hai Moupl Wher eidi Faksdclreard
fitting connector, conprises: a transm ssion core wre coupled to said
transm ssFoA€| Shd 3 S e3Ehsed s8prdA BamIrel idnd of 13eewhd s¥isaSshi el d
surrounding said transm ssion core wire in said socket fitting connector
and coupling said cable shield and said board-side shield, and said

boar d- si d&3shi Bl desdrteacistsafdcer apprirssion ashcébdmeef aire sadadmbagr d- si de
core wire js coupled to said transm ssion core wire, when said board-side
connect or ¥afif€4Ai d board fitting connector are coupled to each other. 14.

A devi ce interfageqapRandt Usi asikd abdBAeLRoE! Bolphi saMierein said socket
fitting connector conprises:
a transmission core wire coupled to said
transmission line of said transmission cable; and
a transmission shield surrounding said
transmission core wire in said socket fitting connector
and coupling said cable shield and said board-side shield,
and
said board-side shield contacts said transmission
shield before said board-side core wire 1is coupled to
said transmission core wire, when said board-side

connector and said beocard fitting connector are coupled to

each other.

1l4. A device interface apparatus as claimed in claim 1,
wherein
said socket fitting connector comprises:
a transmission core wire coupled to said
transmission line of said transmission cable; and
a transmission shield surrounding said
transmission core wire in said socket fitting connector
and coupling said cable shield and said board-side shield,
and
said socket-side shield contacts said transmission
shield before said board-side core wire is coupled to
said transmission core wire, when said socket-side

connector and said socket fitting connector are coupled



a transm ssion core wire coupled to said transmssion line of said

transm ssion cable; and a transm ssion shield surrounding said

transm ssion core wire in said socket fitting connector and coupling said
cabl e shield and said board-side shield, and said socket-side shield
contacts said transm ssion shield bef @& said board-side core wire is
coupled to said transm ssion core wire, when said socket-side connector
and said socket fitting connector are coupled 58 to each other.

to each other.





