1 ~ *159159* DESCRI PTI ON DEVI CE | NTERFACE APPARATUS 5 Technical Field
*(@00002* The present invention relates to a device interface apparatus.

More particularly, the present invention relates to rface
apparatus for providing a device underjtest with a t%@ﬂ@ Lw M r the
test of the 10 device under test and receiving the ou out putted
fromthe device under test. Background Art A test apparatd$°f°r testing an
el ectronic device 15 judges the pass or fail of the electronic device by

conparing the output signal of the éﬂ% figﬁ device with an expected
signal . The test apparatus inputs or ou the signal fromor to the

el ectroni c device using a pin electronlcs board prOV|dﬁmmmmmmmMMﬁmnhead.
20 Di sclosure of lnvention Problemto be Solved by the t he
oper at i on ¥pEEd of NThBFBFECAFOMRETH i ce 25 recently increasgs: 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
becaus®z i tTeapd¢aes Highdpreci sion. Accordingly, in the prior art, there
's a problenlthththe ggg%tcg%%e%ilo% relates to a device 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
As the operation speed of the -electronic device
25 recently increases, it 1is also required to increase the
speed of the test apparatus. However, the test apparatus
performing the test at a high speed often costs too 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



30 electronic device increases due to the cost of the test apparatus.
Therefore, it has been difficult to reduce the 2 cost of the electronic
device. Accordingly, it is an object of the present invention to provide a
device interface apparatus, which is 5 gapabl e of overcom ng the above

dr awbacks acconpanying the conventional art. The above and ot her objects
can be achieved by conbinations described in the independent clains. The
dependent cl ains define further advantageous and exenpl ary conbi nati ons of
t he present prg tgqg. fo Means to Solve the ProblemIn order to solve the
probl ens above, acé%rcﬁrﬁf?%?n%%e ?Y%%?'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
out putted from tHEHIREY undéf test i ABI udR eLthi noél edttroni BEe oAk d

I ncl udi ng gyl ML £ OTp A A T NG J 16 L E5e SELDR! 2 g0y 2 COMPRR ALRY 5 o F O

sanpling the output signal, a board-side connector provi ded on an end
secti on ofcagedlm nokl everoaintsgbbdaed aboniee rdeiawktdwk sh car abrep aley conneloe or

i ncludes a hoard-sid core wire for transniéti a transm_ssion_signal
which is At"1%Y Jto%aﬁ[ hér The t'e%t &PGNEI thcggrb%lf p I GFal C3Pant® a
boar d- si dex&hiBletl SUsy OURshhh 4 fieo9arge ¢ S EQr €iR5 ¥hé e, i AASPeKEnt
contacting a termnal of the device under test for holding the device
under testClalBpckéhesiRPerimecCdr iptovieietnon ffrdhegckadvankhagesnst he

socket-sidf g 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



connector includes a socket-side core wire for sending or receiving the
transm ssion signal to or fromthe device 30 under test via the socket and
a socket-side shield surrounding the socket-side core wire, and a cable
unit 3 for transmtting the transm ssiah signal between the socket and the
pin el ectronics board, wherein the cable wunit includes a board fitting
connector fitted with the board-side connector, a socket fitting connector
fitted 5 with the socket-side connector and a transm ssion cable for

transm (4176, he. £ appnt salon: aLongl Jetueen Lhe . haard fidting, coppect or

and the soc ing con ec Re transmssioh cabl'e T hcludes a
transm ssisrkeneantiortte apsm tetliery tdrei ¢ & absairslsi ovhesi ghal thet V@amlé he 10
boar d- si de core mnre and the socket-side core wire by_  electrical

coupl i ng tHE hodPGLE0GE drBOREFe Hrid- e C@BEE@FQ?(EQEB?@ MH@?eﬁﬁﬁa
cabl e shieldh ghegtgicaldnhe cip) ed todher b@%rt‘%lﬁgdecéﬂh@l:@f%”df i€eq

socket-side shield and surroundlng the transm ssion |ine

boar d- si dmx@mnébﬁorsqwtn@i@ee conplagtady t gngf a theabemdssp@e corke wires
and the bo rd S|de Shl oun ing_each .of the raI of bo rd-side
core mnré@ the e e?L ﬁta ggﬁggplsﬁ%% %?cﬁ %e =9 d%v?ce

under teStbcﬁd‘uddhﬁi.dSlhbecd&WeQﬁdmdﬁfdtiBIrSé sbhﬁetscmketm@ d roodest pr
i ncl udes a pIurallty of the socket- side core wires and the socket-side

shiel d surdin8PfRg CTERIMbFSEAR Akl | +§CoPd88cicet tERREMASPA AR reEle and
the cabl esdini te i nckpdes; agpl vhal i t¥aaErliRQ gAY AH PN 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 unit 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 socket

30 fitting connector faces the socket, wherein the socket-

side connector may be fitted with the socket fitting




25 cabl es. The device interface apparatus may further include a connector
hol ding unit for holding the socket fitting connector on a predeterm ned
position, so that the socket 30 fitting connector faces the socket, wherein
t he socket- side connector may be fitted with the socket fitting 4
connector on the predeterm ned position. The device interface apparatus may
further include a notherboard unit including the cable unit and the 5
connector holding unit and a detachable unit including the socket and the
socket - si de _connect or g@gr det achabl e_unit can be mechanically

t r

i t
attached StOTHE ALREACD %#%&%(%ﬁyﬁﬁﬁ FPOAFU°hni t according to whet her

the socket-side connector and the socket fitting connector 10 are fitted
wi th each other or not. The detachable unit may be formed corresponding to
a product type off®hecdégfiecel HirRief2¢esPPRAG &t SacheY £8rthge otk ®dar d

nit when 4 e laud seo UAer o8t O fualfCOLREspOglog produclalypend S

tested. The device Interface apparatus urther 1 nclu a test head
i ncl udd ng adrengtnoel éctlramas ubddr damdd & héetboard-ls dentonneotordimdrer ein

t he not herhoard unit. may be 20 nechanjcally attached or detached to or from
the test ‘%dséégﬁﬁﬂiﬁédtotéﬁet%%?g?hésbgérdgg?agchﬁnecYB?rﬁﬁB T%% boar d
fitting caoestwabaeeuhiitt echi bl RaeRa0Lker 16/ afPhchda bBhe Loasshside
connector may include a pIuralltg of the board-side shields respectively
surroundi rigP eathfgpm the motherboard unit according to whether the
socket-side connector and the socket fitting connector

10 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

15 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

20 mechanically attached or detached to or from the test
head according to whether the board-side connector and

the board fitting connector are fitted with each other or

not.

25 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 another in the board-side connector,
and the cable shields of the plurality of transmission

30 cables may be independent from one another between the

board fitting connector and the socket fitting connector



the plurality of board-side core wires and electrically independent from
one another in the board-side connector, and the cable shields of the
plurality of transm ssion 30 cables may be independent from one anot her
between the board fitting connector argl the socket fitting connector 5 and
respectively electrically coupled to each of the plurality of board-side
shields. The board fitting connector nmay include a plurality 5 of

transm ssion core wires respectively coupled to each of the transn ssion

lines of the plurality. of. transm ssion.cables and a_pluraljty pf
{ranam ssii P et Cebecr s DerL ELhR P TaarRiedat 5B tRathI 1ol 118 of
transm ssigini €01 £t W & eSboakactsiidealdns d gkependent 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 pinpel egiropi ¢ Raar hd DCL Hdg. 3 ShAnAlieM &1 L0 f OF
na I I F

transmtting the transm ssion si and a plurality of groun mﬁresymhich
are groundefd, trheshdasd-csi decrer @indy eréspaetdiovkly comdutéedr tmayeaxih end

| | ly, t d-si de shield be_f f tor. electpicall
| noul at o 97 om e, bIdRTRHE LOP e w155 20 Gt ordiho Mt SHARKFE. di Phct|on’

of the boaf#hsiflessobs Wa'b&e%ndafn\t[r%lnd%ngrﬁm@tpoabff'Sit@%r@tﬁﬁsé{\iél@, and
the board-side connector may further include a S|gnal el ectrode extendi ng
fromthe boukeIl&$ deceppetwivied Yarfr B wrd ¥ ¢ af 8 §hcdipltingg Blive dloar - 2f de

core wire and the 25 8igoal wWye and a pliralily: 9t ground,gLeet rodes

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 board-side core
wire formed of a conductor may extend linearly, the
board-side shield may Dbe formed of a conductor
electrically insulated from the board-side core wire,
20 extending in 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 ©plurality 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



extending fromthe board-side shield,
and coupling the

el ectrode interposed,
plurality of ground wires.

facing each other wth the signa
boar d-si de shield and each of the
30 The socket-side connector nmay include a

plurality 6 of the socket-side shields gesp
the plurality of socket-side core wires and
one another in the socket- side connector,
plurality of 5 transm ssion cables may be e
one anot hefe el yeen the haayd
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The socket fitting connector may include a

plurality of transmission core wires respectively coupled

to the transmission 1line of each of the plurality of

transmission cables and a plurality of transmission

shields respectively surrounding each of the plurality of

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.

The socket may include a signal wire for

transmitting the transmission signal and a plurality of
the socket-side

which are core

the

ground wires grounded,
conductor

be

of a

shield

wire formed may extend linearly,

socket-side may formed of a conductor

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

electrically coupling the socket-side core wire and the

signal wire and a plurality of ground -electrodes

t he



25 electrically insulated fromthe socket-side core wire, extending in an
axis direction of the socket-side core wre and surroundi ng the
socket-side core wire, and the socket-side 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 electrode interposed, and coupling the

socket-side .shield and each of the plurality .of. ground. wires. 5 The board
fitting c&ﬁﬁﬁﬁi%n%agrPWc%ﬂﬁe%Pc¥?§ﬁ§ﬁ?§sﬁ %ﬁ#katé?én%oﬁ&QQ13?p?5e
transni ssivaitH i BBe 0fighELL rAnNsdl SSAON ieaRkip iy a4 bhansgbsploAgshied d
surrounding the transmssion core wire in the socket 10 fitting connector
and coupl iSRf ke ThBE e sSHiclH and tIrch bedr dils delsiiadiity afd tdeound
board-si dg,;shiel d may contact the transm ssion shield before the
board-side core wire is coupled to the transm ssion core wire, when the

boar d-5si de connector and the board fitting connector are 15 coupled to

each other. The .socket fitting..connector may include a transn ssion core
wire coupl ed toﬁhee tra Féss%olntqjirh% ocforf%eec??ﬁnsrﬁ‘%& onlrﬂ:%gql and a

transm ssityhrsdmes €li @0 SWHOURHE8Y M UdANEHT THON: £9A EmiMsEE onn 1 free socket
fitting connector and coupling the cable shield and the board-side shield,

and the scdketths ddEmerEsshgnconghde and a transmission shield

surrounding the transmission core wire 1in the socket
10 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

15 coupled to each other.

The socket fitting connector may include a
transmission core wire coupled to the transmission line
of the transmission <cable and a transmission shield

20 surrounding the transmission core wire in the socket
fitting connector 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

25 socket-side connector and the socket fitting connector

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 also be a sub-combination of

the features described above.



the transm ssion shield before the board-side core wire is coupled to the
transm ssion core wre, when the 25 socket-side connector and the socket
fitting connector are coupled to each other. The sunmary 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 Invention According to the
present invention, a DUT can be tested appropriately. 5 Brief Description
of Drawings Fig. 1 shows an exanple the configuration of a test apparatus
500 according to an exenplary enbodi nent of the present invention. 10 Fig.
2 shows arEfsed®| €f othéhEndehaiiloexd configuration of a device interface
unit 510. Fig. 3 shows a perspective view of a connmon notherboard 506 and

a product type AFFREpLALI AP uhhe sUEsent ginyedtoa Aetibd 68DPcRPling a

product t 4 C espondiRg unit 508, a test head 504, and a conmmon
not her boar .%%. %#%. g s%omsygn exanpl e of the detailed configuration of

a conngctor 710, a connector 702, and a cable unit 708. 20 Fig. 6 shows an
exanpl e ofp [ 10 GROLEIYLRELA" oF rhawitngs ™dUl € 604

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 common
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 connector 710, a connector 702, and a
cable unit 708.

20 Fig. 6 shows an example 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
configuration 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



Fig. 7 shows the configuration of a plug connector 100. Fig. 8 shows an
exanpl e of the detailed 25 configuration of a plug signal term nal 10.

Fig. 9 shows an exanple of the detailed 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 shows the B-B
sectional view of a plug 9 connector 100. Fig. 12 shows the configuration
of a receptacle connector 300. Fig. 13 shows an exanple of the detailed 5
configuration of _a r ptacl e connector 300. Fig. 14 shows an exanpl e of

t he detml%ﬁpn%ﬁﬁﬁfggﬁgtion of a receptacle signal core wire 22 and a

receptacle core mige s ekthodA Ehe. dSnshgusaan cexappl e ofrddup et Bé | ed
10 configuration of a receptacle-side housing 60. Fig. 16 shows anot her
exanpl e ofcAHE&Eo?¥i §BPati on of the receptacle connector 300. Fig. 17

shows the sectiagpgl view of sgloqj_sug gingnagxﬁ;élﬁigi nal£10 @Eg aJacepiagl e

signal terminal 20°fitted 1I5 w'th each ot Fig. 18 shows anot her
exanpl® ofcaril gondt jonavifon refcaimqlaigconigaatoredfOnal 30. Best Mde for
Carrying Qut theFignyentlillon 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 another 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



20 The invention wll now be described based on the preferred enbodi nents,
which do not intend to limt the scope of the present invention, but
exenplify the invention. Al of the features and the conbinations thereof
described in the enbodi nent are not neggssarily 25 essential to the
invention. Fig. 1 shows an exanple the configuration of a test apparatus
500 according to an exenplary enbodi nent of the present invention. An
object of this invention is to 30 provide a test apparatus for precisely

i nputting.an out putting,a _signal to/from a,device under test 750 a 10
hi gh speed“a%ﬂ 53%%5 cc?srfq 'Fheqtogst CQSar at Eh%ootesf%cﬁpope%raatﬁ%vi%@é
interface idt1uddd andeaivwi AnfdemaddAinigheldeyhaeai paghf aeari 50510

includes a test head 504, a conmmon not herboard 506, and a product type
correspondityy d&ViAet 1808 fRre kit ey Hoalyener at &§s& fed siYhal 8 for

the test Lee t 738 i JEsppLse t i i on of
the main f%g%% Ogggﬁg gﬁ%ﬁ%s§§§'t% ?hg f% coﬁ#%ntkgfhgﬁﬁﬁig?éﬁgéh&

Mor eover, uriet t®88.head 504 receives the output signal of the device under
test 750 via the common not herboard 506. The test head 504 detects the

val ue of the output signal and provides it to the main frame 502. Further,

the device underri@ste$?0 hedd i §0an RIRGION Cadadae sngRELt iy (EXH). The
comon not herboard 506 is a part of a notherboard unit, suppl¥|ng t he
[

product t YRSt c&fr eEPBNAIFG &R tUIBHREE witels t héSPeskn sirgsHOY et Pedt B om

instruction of the main frame 502 and outputs it to the
10 common 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 502. Further, the device under test 750

15 is an electronic device under test (DUT).

The common motherboard 506 1s a part of a
motherboard unit, supplying the product 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 wused 1in

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 motherboard 506 to the

device under test 750. Moreover, the product type



20 the test head 504. Moreover, the common not herboard 506 receives the
out put signal of the device under test 750 via the product type
correspondi ng unit 508 and supplies it to the test head 504. In this
enbodi ment, the conmmon notherboard 50§j0f 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 nounted and fixed on the product type correspondi ng unit
508. Moreover, the product type corresponding unit 508 supplies the test

30 signal received fromthe co n_not her board 506 to the devic nder
Lest 750, IbFEORRYICIRE Hidductod yBBCe i vEd: AeEnaritk PGt LALENE08 TocEiTes t he

out put signali & thitgedevice: undry best 48@panéssupplies iEhéo ddneMMON
mot her board 506. Accordingly, the device interface unit 510 fixes the
devi ce undeathespozsd a9 i npieecBdindt put $hes denel g gaaterifareorunbtt he

devi ce undernt 5 Fur i I o4} : r.o t
correspong?H% ﬁ%%?258§eige%g%%%&ﬂm%%%ﬁgggg g%gegégdaggggfbgggﬁﬂé%§8¥% t he
produch tyies ofigheldévbae cunder thE: tdstidbOunibentebe déwi.ce under test

750 is tested, the product type corresponding unit 508, which corresponds

to the product type of the device under test 750, nmay be attached to the

common not her boagd, pREyr MarEOVEr; st hempBLQGHaGit I YPELEOT LeSRRRd Ngr ypkt 508
is an exanple of a 15 detachable unit. In this enbodi nent, by replacing the

product typereespesgondi ngnditi t 5588, list ifompeshi blxeplpacedstand nunbed of
product  vpes oL, dguk 88° U094 epLokide FRIpEXWP! end "GeURLA 1 AHE,502 IS
10 test 750. When the device under test 750 is tested, the
product type corresponding unit 508, which corresponds to
the product type of the device under test 750, may be
attached to the common 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 is 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



20 which allows the test head 504 to output the test signal by sending a

control signal to the test head 504. WMreover, the nmain frame 502 judges
the pass or fail of the device under test 750 by receiving the val ue of

the output signal of the device under jpest 750 fromthe test 25 head 504
and conparing it with an expected value. Accordingly, the main frane 502
manages the test of the device under test 750. According to this

enbodi ment, it is possible to properly performthe test of the device

under test_ 750, Further in this enbodipent, the test,30_head 504 may judge
t he pass(ﬁh?aﬁ?d%?ePﬁeﬁﬁﬁﬂiha?ﬁﬁ%ﬁ ngspaﬂﬁloqn??hfstﬁng qmF?%&n
frame 502 yeyd regel ve 12 the judgnent result about the pass or fail from

the test head 504. Fig. 2 shows an exanple of the detailed 5 configuration
of the device interface unit 510. In this enbodinent, the test head 504

i ncl udes an encl re 2 and pl.urali est dul,es 60 T
encl osure 602 igﬂﬁg'frg%e forné% ofﬂﬂeta%@éﬁ% aiﬁ%ﬁg g%H§hm4%?ﬁ}T?%
pluralbty adnfestraptioches f60zhd héceine IQtEreqiaurahitysa .t edtn nogls es 604

are detachahly,, held inside the enclos 602. In this enbodi nent, the
test modul EOHTEh/ pit %ﬂ%%??oﬁ?@gkﬁﬁfd}nﬁéH&%ii?% SPReOfELE shGhal to

be provi _d%ﬁhdoat[EEuQQY:&€9 wrdel dtestodinl 9060 eeThedenkl ddh fESPPNSEst O the
instruction of the main frame 502 and outputting the test signal to the
conmon nottherflfgarel FoEMabr edveme e t esndui kg 60nd 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 1is a pin electronics board, generating
the test signal to be provided to the device under test
15 750 (see Fig. 1) in 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
output 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



recei ves the output signal of the device under test 750 fromthe comon
not her board 506 and detects its value. 20 The test nodul e 604 may supply
the value detected to the main frame 502. Further in another enbodinent, a
part of the plurality of test nodul es1604 may have the function of a 25
pattern generator. In this case, the test nodule 604 having the function
of the pin electronics board may output the test signal in response to the
signal received fromthe test nodul es 604 having the function of the

pattern generator._ 3 he. common  not board_506 _includes a plurality of 13
e TR A T T Sy S
plurality a&if4 hokddng hebesab06y bEChofdihe bakesalddg. of EeeAnedt ofh&ol di ng

units 608 is mounted on an upper face of the holding base 606, fixing and
holding!SH4H¥%ﬂhFéIP?yCGPn@GEHQHQﬁ%g%HﬂnuﬁﬁEsppgﬁaPﬁtFQﬂntQéwﬁﬁmﬁ%rs 614

are el ectrjgally rgeupl f @el Neo PEPAYCEH 2 Loy PEO BT IESPAN BEUHd1 OBy When

t he product type corresponding unit 508 and the comon” not her board %06 are
coupl €d tclemclpbthetity0 Flie pbonelctorsof dHdl di ng Thases 1806 lar ey noeht ed on

h head 504 | i cal l | ed h | i f test d
604 on t hol T BET TR T dodh. SRBr SOUEr C7EhBt o rRty BT néicli hECur 12608 ar o

mount ed angdygé xegophedborppary fagas ofsdhe hphdhngthasepfacd N £ Hbs case,
the 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 motherboard 506
electrically couples the test head 504 and the product

type corresponding unit 508.

25 The prcduct 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 connector 614 and the device under test 750 are

electrically coupled to each other.



hol di ng bases 606 are electrically coupled to the plurality of connectors
614. Accordingly, when the comon not herboard 506 and the test head 504
are coupled to each other, the hol ding bases 606 electrically couple 20
the plurality of test nodul es 604 and tihe plurality of connectors 614.
Accordingly, the comon not herboard 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

t he device under test 750. Moreover, the socket 612 is electrically

coupled to the coadiecb@r i psarkhaty3hbt hgoererediordbdd and tishegdevice
under test_ 750 are electrically_coupled to each other. 14 Each of the

plurality DfxedckBe ROldHHgtimi Pused ity s apekabFd$1lthe plaredyey, of

socket s GLﬁu%gFééﬁéﬁrmOfié%goﬁﬁﬁk haldi pg wR R0 &5 @B%mqﬁﬁﬁﬁhﬁgg

connector 5 ding unit so as to couple the plurality o ets 612
and the plholdity ohitofléctor 2614 dAocprdi bget plulies ienvbadi entkets i s

possi bl e t prope coupl e .t he Vi ce under t 750 and the test 10 head
504. The &gV%d%n n€%¥fngeﬁﬁﬁFYng?ﬁﬁvngﬁﬁﬁofﬁeg?gSt signal to the device
under test 750 as well as receiving the output signal outputted fromthe

devi ce under test 750, According to this enbodinent, it is possible to
properly test tHEC@RyfEBIuneRr Yhelst pgdpodisment, it is possible to

properly couple the device under test 750 and the test
10 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 outputted from the device under test
750. According to this embodiment, it is possible to
properly test the device under test 750.
15
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 is
divided into two parts, including two holding bases 606a
20 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
25 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
30 four socket holding units 610a, 610b, 610c and 610d. Two

socket holding units 610a and 610b are mounted on the



Fig. 3 shows a perspective view of the cormon notherboard 506 and the
product type corresponding unit 508. In this enbodi nent, the conmon

not herboard 506 is divided into two parts, including two hol ding bases
606a 20 and 606b and two connector hol dgng units 608a and 608b.

Accordingly, since the weight of a holding base 606 and a connector

hol ding unit 608 is light, the operability of the comobn not herboard 506
can be inproved. Mreover, in this enbodinment, the connector holding units

608 hold the 25 plurality.of connect 614 so_t hat ey can be arranged
at pr edet SR REREBbs; 1 B TE o PHEE (PR oks < BT, oBMEE “Por i kS hvor
rows. The Hyghiued type sC@IRS poidi BYOUNiatr SQfouricé dides t3@ faunn soeket
hol di ng units 610a, 610bh, 610c and 610d. Two socket holding units 610a and
610b are RN oA ihe®P8connect or hol ding unit 608a and the other two
socket holding units 610c and 610d are nounted on the connector hol ding

unit 608b. 5 The socket holding units 610 hold the plurality of sockets
612. Bach of theTsecketkhdl diclglimg tsnbtd wdyY Hwldl the dilfulrexlenty nufiber of

sockets 612, e. g. t sogcke hol di. ng uni 10a_and t he sacket _hol di ng unit
5200, 10 13PTRE S orftleun nERED 1T SOHetOR6RA P AT BE G0 Ehofa oy HEn
plurality rd1soeket a1 82 rantt hanast té Ensotret Bgs1bhe enlgur alrid ys @ ket
connectors 614, In this case,rg% determining the positions of the sockets
612 in advEhe@ingobRéspbAdicngno thfe zket orglainghenddnddors 614, it 15

is possible to use the common not herboard 506 i n conmon

10 In this embodiment, the socket holding units 610
hold the plurality of sockets 612 at the positions facing
the 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 1f the terminal arrangement of the device under test

750 (see Fig. 1) changes corresponding to the product

type.

20 Further, as the recent applications vary, the type
of the electronic device varies. If the coupling
formation 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 of the test apparatus 500 can be

30 reduced. Accordingly, it 1s possible to reduce the cost

of the device under test 750.



even if the termnal arrangenment of the device under test 750 (see Fig. 1)
changes corresponding to the product type. 20 Further, as the recent
applications vary, the type of the electronic device varies. If the
coupling formation of the test head 504 and the device under test 750
shoul d 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 enbodi mrent, however, by replacing the product type correspondi ng 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 of the

test apparatus S500gcan badﬂ%r@dﬁ@eﬁodAeeomﬁupmyngithESpmmﬂﬂdﬂetypereduce
the cost of the device under test 750. ows a net hod of

coupl i ng tHRF 1P HRRRE L RYpEn itoO8epdith @%‘h. ?93@85014% s tEhfe ftPBBRR  and
the common,. 4@t hesbear %0@6 FUrther., eé‘ﬁ@@ﬁtt Q%&%é@ﬁérge%é@f.eﬁéd bel ow,

the conponents in Fig. 4 bearing the sane reference nunerals as those in
Fig. 250or Bhewe thbesamengdarsisonsias thase ih Fpgar2ngr 3héHMﬁ£m©re

h | b |
Eeod: non b4 L0 B0 ISRS CPONSHL Sl Wi Pt rpalfohd Midpe,

hol di ng unfin®dfcfseeadi th@3de nsaket @l2orand.a com@ﬁép@ra;to tHée
socket 612 holds the device under test 750, contacting each term nal 752
of the deVi%RlimdbiORedPOMS0 thofee SRIRORSRESolkeL BE2OME titedhel d on a

| ower face of the connector 710 to be

10 In this embodiment, the product type corresponding
unit 508 includes a socket holding unit 610 (see Fig. 2),
a socket 612, and a connector 710. The socket 612 holds
the device under test 750, contacting each terminal 752
of the device under test 750. Moreover, the socket 612
15 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.

20 The connector 710 1s 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

25 728 is 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 Dboard coupling the connector 710 to the
socket 612.

30

The test head 504 includes an enclosure 602 (see



coupled to the connector 710. In another enbodi nent, the socket 612 may be
coupled to the connector 710 via a printed board. 20 The connector 710 is
an exanpl e of a socket-side connector provided in the socket 612,
including a plurality of signal termngls 728. Alternatively, the
connector 710 may adopt the configuration of including one signal term nal
728. Each of the signal termnals 25 728 is electrically coupled to the
termnal 752 of the device under test 750 via a wiring provided in the

socket 612. Theg,conpectqr. 71 rovided in the socke 12 ia a
printed b&%? 'cgﬂﬁli%g%th €3§%gg¥o?ﬁy§0 Fggtﬁ% C?S%fﬁixﬁiz?ogo TheY est
head 504 icmindesoan | asur&n 60Xk {mere 161F g. Kard-t st rshnec604, and
a connector 702. The connector 702 is an exanple of a board-side connector

provi ded GFANERY sRRtidh "¢ heTEstohodet e B0, teskl yepdigla pftality
of signal ftermipphg 722. SpfN,bginali vely, Fggg%%qnec 02 TBY aflopt the

configuration of 1ncluding one signal term nal” 722. e signal teyninal
722 isSel elirécmdtyvedupl edthe a donverctoar a TdEhpamstpr ppraspided timet he

test nodul e 604. 10, The caqmpn her board 506 incJudes a.h | ng base
606, a connaet vy hdFdPig oﬁniJtn%g'g‘?l%gC8Hﬁecstlc9rna6124tfe5m188r]mg@tdjo°r 70%¢ and
cabl es 706ighel hekdimigahase2506s haldist £ hea topnechyyl o4t enaa dowesf ace

t hereof. Mbreover, the connector 614, the connector 704, and the
or 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



15 plurality of cables 706 conpose 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 exanple
of a socket fitting connector, fittedigith the connector 710, when the
common not herboard 506 and the product type corresponding unit 508 are
coupled to each other. Accordingly, the product type correspondi ng unit
508 becones nechanically attached 25 or detached to or fromthe comon

not her board 506 de ending ugoq whet her the connectors 710 and 614 are
fitted w th EEEH" ot R8P OF “noEP P& B bre, according to this enbodi nent,

t he product type corresponding unit 508 can be replaced dependi ng upon the
change of the product 30 tzpe of the device under test 750, thereby it is
possible to testi%afPBUSCEPed If HevRBeSXaAMrC t@5t 2 7802wt H itHel NS

m ni mum r eqyyi f & & £p! 9§€E§at wilhe t@%"lﬁ%r?écx?@é 75220 BXATRIR Q:fonﬂn%?ard
fitting connector, fitted with the connector 702, when the conmon
not herbhoamb B06rlamalrd heObesndhehed 55k arleexdupd édatre eaciplest Her .each

Accor di ngl t he cqnmon not her board 506 becone chanj cally attached or
ot ached THRETT r o ERE LY foRBes P HEpon TN GGt Mhes R HHEOTES
connect or sneldar@N@a1 Y04 Aleadhéded M bBraaddot her &F #ebm 1Pndbregyer,
each of the plurality of cables 706 is an exanple of a transm ssion cable,

coupl i ng thRa¢oAAEctIRRENGDAT aP BLAWARGhEranshe t Ciong & kI hsAPEsiad si gnal

to be 704 are fitted with each other or not.

10
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 the connectors 704 and 614. The
15 transmission signal is at least either the test signal or

the output signal of the device under test 750.

Accordingly, the cable wunit 708 transmits the
transmission signal between the socket 612 and the test

20 module 604. Therefore, according to this embodiment, it
is possible to properly transmit the transmission signal

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

Here, if the product type corresponding unit 508

25 and the common motherboard 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, according to this
embodiment, since the product type corresponding unit 508

30 and the common motherboard 506 are coupled via the

connectors 710 and 614, it is possible to properly attach



transm tted between the connectors 704 and 614. The 15 transm ssion signal
is at least either the test signal or the output signal of the device
under test 750. Accordingly, the cable unit 708 transmts the transm ssion
signal between the socket 612 and the tgst 20 nodul e 604. Therefore,
according to this enbodinent, it 1is possible to properly transmt the
transm ssion signal between the test nodul e 604 and the device under test
750. Here, if the product type corresponding unit 508 25 and the conmmon

not her board 506 are ctrical cou o) is difficult to
repl ace t Hi rQﬁR&TCEngPe SPF 4ﬁf %0%8 ge?ﬁoﬁ&?%??%ﬁﬁi%roduct
type of m@tﬁo@@p uﬁder:otr@fetcﬂ&o 7t@V\@‘éerf,1taé‘eQi)rr¢iﬂI§l taet Richnedhodi ment,
since the product type corresponding unit 508 30 and the conmon mot her boar d
506 are cdﬁbﬁeﬂtw%aR#ﬁﬁe%%ﬁﬁé6?6r§oﬁmﬁ%ﬁm gherei tthe gessewiternt bt operly
attach 19 jthe type.c yle 5 | a bl

Mor eover, the® géggggﬁor ?8 e |t?§g Wi t t%g q%n%%é?%? ﬁgg éshe

predeﬂérmaumhqmwmptberhbamat&&ﬁcomneommbnGBmenstmooghdedeIprddudtcase

it is possible to se_ the 5 conmon notherboard 5 in_common even t hough
the pr oduiiyp?syp of ‘Rfie RVFEEE unBEFT: eEFSJfSO(%grOe G5 erBritte T SfHer ef or e,

the test w@wﬁeﬁoouﬁéeet&g dppeaatuRroperd y ted aijural)ty-pf types
of devices under test 750. 10 Moreover, if one end or the other end of the

cable 7065 BLY| BESEO 2t Rl ypakiieY ©Jpé voes: exhonelv hgeaniundsog test

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 soldering, impedance
mismatch occurs at the place of soldering, so the signal
15 might not be properly transmitted. According to. this

embodiment, 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 is matched, so the transmission
signal can be properly transmitted. Further, by using
the connectors 614 and 704, it 1s 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 corresponding unit 508 may include a

plurality of connectors 710 corresponding to a plurality



or the common not herboard 506 by sol dering, inpedance m smatch occurs at
the place of soldering, so the signal 15 m ght not be properly transmtted.
According to this enbodi nent, however, the cables 706 are coupled to the
product type corresponding unit 508 andgthe test head 504 via the
connectors 614 and 704. Therefore, according to this enbodi nent, the

i npedance with regard to the 20 connectors 614 and 704 is matched, so the
transm ssion signal can be properly transmtted. Further, by using the
connectors 614 d 704 ; S possible to wire the plurality of cables 706
wi th high r%ﬁ$£ B8iFR 44fition, the test head 504 may include a
plurality of connectors 702 corresponding to a plurality of test nodul es
604. Moreover, the comon notherboard 506 may include a plurality of cable
units 708 corr d4pBPRVRE. t 5hE PIUME FEYL Bf 7é8mné5c]{40r s/ §H2anghe 030 pRrvduct
type corr n lﬂgfta | ur f GGGt Or 0
correspondi ng toﬂglglaﬁggggyg%%cg?gl e E%ﬁts ggsggwgfgoverQﬁ' fndd
connechor st Ore 614ct704 erract17d)20frayachav>ef tited rconpedance dflOa,bo@H 500 It

i refer t hat the reflection ratio of each of t ect or
614" 704 TE 303 782) 08 1R AN o L HeS s LS bl i St fodbout

100ps. It js £5@u@r§bb9sthaﬁtth% Eéﬁﬁe7&Qataﬁﬂe6%$ﬁﬂgaﬂék§87?othe'r
det achabl e durability nore than 000 ti mes. Ereferable that the
connect or 2H4616 ah@u$d2h@M@ﬂﬁbﬁﬁﬁmﬁQ¢ﬁ¢habéeadhab d lddrvamiane ytihde t han

25, 000 t'@#%OO 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 and 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 1its
impedance of about 49 to 51Q 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 of soldering.
According to this embodiment, it is possible to properly

test the device under test 750.

30 Fig. ) shows an example of the detailed

configuration of the connector 710, the connector 702,



The signal termnals 728, 726, 724 and 722 may be provided with the signal
density nore than 0.45m®2. It 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 should be285nQ or less. It is preferable that
the cable 706 should have its inpedance of about 49 to 51Q and its
attenuation 20 characteristic of -2dB/mor less to the signal of about

3GHz. In this case, is possible to properly transmt the high speed

?b%”i‘i'tﬁftzedlﬁ.%g%pésﬁéi?”ga 1B or e ThRERerhe TRRPEy 1o cqer tts T ©

sol deri ng.deshecield N dlod hi shenbedhpentntist is [FQESHI bl5e boapingerdye test
t he device under test 750. 30 Fig. 5 shows an exanpl e of the detailed
configuraﬁ%ﬂ?cﬁeihéeESEn@&mﬁIaﬁﬂ)a%hEh€6ﬁné&xﬁlW024 Davgndhenessadl e

unit 708. ddiedns €X6€RhokRe 1MRIHRS S 4 desed Ped, Pel own ot R BammANEH S in

Fig. 5 bearing the sane reference nunerals as those in Fig. 4 have the
sane Junatdons tseshosempanengs #4ilthdreforkitette expl anati on 5 about
t hese conponents will be omtted. In this enbodi nent, the connector 710
includes a plurality of signal termnals 728. Each of the signal

termnals 728 i SIrﬁ ¢hax aémeablifenicncl tige NG g o 7@ 010i {44uaed as shiel d
746. The core wire 744 is an exanple of a_socket-side core wire,

el ectri caByikdbbtedofo atIRat RN of T28e deBRER ridek heestloml (see
Fig. 4) terminals 728 is 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 612 (see Fig. 4). Accordingly, the
core wire 744 sends or receives the transmission signal
15 to or from the device under test 750 via the socket 612.
The shield 746 is a socket-side shield, surrounding the
core wire 744, In 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 corresponding to the same signal terminals 728.

The connector 702 includes a plurality of signal

terminals 722. Each of signal terminals 722 is 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



hel d by the socket 612 (see Fig. 4) . Accordingly, the core wire 744 sends
or receives the transm ssion signal 15 to or fromthe device under test 750
via the socket 612. The shield 746 is a socket-side shield, surrounding
the core wire 744. In this case, a plygpality of shields 746 corresponding
to a plurality of signal termnals 728 are electrically independent from
one another in the 20 connector 710 and respectively surround the core
wWires 744 corresponding to the sane signal term nals 728. The connector

702 includes a pI ralit nal _termnals Eac pal _term nal s
722 is a &34 g F&ﬁ% 522nc?ﬁﬁ|ﬁf r%ﬁﬁ ﬁer ﬂé%&ﬁ&g%gEm Hgn 734.
The core Wree 7&31201:§e§ bqaqrd widle gonfewibe, elErtrigal | yesprigtiadtyp the
test nodul e 604. Accordingly, the core wre 732 sends or receives the

t ransmi ssﬁd‘rrrsqlgﬁél the ofOrfromiae /A APIHIESPRUW irthe tohi Bhe 7BUnd s a
boar d-si dg %ngiggrl soundi ng the r %1"&“’?333%s 'é‘?&gjzédc%%e’tr?e

pIurallty corresponding to a plurali
terniﬁhlstkﬁizmmﬁmﬂecﬁ@ﬂcathgmmmmmydkﬂnsfd@nth@néeanombdmha1adma
connector 702 and respectively surround the core wires 732 correspondi ng
to the sane signal termnals 722. The shield 734 is coupled to the 5 test

modul e 604 and graundedpiiesi denihe best npeul€q604. aThepcabheiwpit 708
includes a plurality of connectors 614 and 704 and a ?urallty of cabl es

706. The comireiors 604 4 nenddes04 phdr ad i oyl ugfa lsitghalbf10calet abnal &6 726.
Each of tqgl5|ggﬁ%nkgggknal@1]2615%l%de%pax$al H% @f?%y |nglu@lg%§icore

wire 740 an
10 terminals 726. Each of the signal terminals 726 1is 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
15 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 740. In
this case, a plurality of shields 742 corresponding to a
plurality of signal terminals 726 are electrically
20 independent from one another in the connector 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 connectors 710 and 614 are
fitted with each other.
25
The connector 704 includes a plurality of signal
terminals 724. Each of the signal terminals 724 1is a
coaxial terminal, including a core wire 736 and a shield
738. The core wire 736 is an example of the transmission
30 core wire, coupled to the core wire 732 and sending or

receiving the transmission signal to or from the core



742. The core wire 740 is an exanple of a transm ssion core wre, coupled
to the core wire 744 and sending or 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 anggxanple 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
i ndependent from one another in the connector 614 and respectively

The ohi el 75 12 ColliPBd 10 SHE Sy Ge Y06 Hn Bhe “Eomnari i V1B and

614 are fdddied sthdreach m@ersh%l&hewenne@toneln?OZéxaa:cﬂwesOﬂ ptrigal ity
of signal termpals 724. Each of the signal termnals 724 is a coaxial
termnal , B¥RPIBEHPLANCHE SiGe 736TRNAANShiEhe cPIS WhEScdP® Wi rEn736 is

an exanpi &Pfs tBEsL aBSH 1SS N 30 GOr § WGy © '89::&85%3'6%019_ Wre 732

and sending or receiving the transm ssion signal to or ron1t e core 23
wire 732, p/memlh‘eyconrfecta)lr$n87b4 ardmi02 lar e TZitedrw t releeramhlmhby The
shield 738, i g agp e of the _tr nsnissio$ Sgb surroun ﬂ core
wire 736. 1M e?%n SRhséICR &“&r AN EF 81 8s T 958 CCOCESSondi % ?% as
plurality mfsséghalel ¢r Buradcsun?4tiae ecelrectwiial 1y6 caders irdg oy one
anot her inside the connector 704 and_ respectively surround the core wire

736 corresp¥hdfaget § 19w SERENSRYhall 2ler mind Sp4eldhé38hild FouBled

coupl ed 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 other end of the transmission line
754 is coupled to the <core wires 740 and 736.
Accordingly, when each of the connectors 614 and 704 is
20 fitted with each of the 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 transmission lines 754 of the same cables

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



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
termnals 726 and the plurality of signal termnals 724. Moreover, each of
the cables 706 includes 15 a transm ssyon |line 754 and a shield 756. One
end or the other end of the transmssion line 754 is coupled to the core
wres 740 and 736. Accordingly, when each of the connectors 614 and 704 is
20 fitted with each of the connectors 710 and 702, the transm ssion |ine

754 coupl he core res 744 and. 732. rdi ng the transm ssion |ine
754 sends Bt% r bBePOEBLEherY  BRENFEERGHS! il SPRT BN ¢ RS CH LR s 748
and 732. \ARedheashi Jfd 196 konar x| €1 0f aadcaile shielrd.ctetheysthel ds
756 of a plurality of cables 706 are electrically independent from one

anot her beragiencfhetheomedtasioB147aRd J0d did v eSpectihieddd siPouhd t he
30 corresgao_]t %QQ%%égnggggkqu!% e§:Q%%aﬁf%%%g_§@geaﬁﬁbg%§ 706. Moreover,

one end or 0 the shie is coupl’ed™to the shields 742
and 738. Accordingly, when each of the connectors 614 and 704 are fitted
with each of the connectors, 710 and 702, the shigeld éag is_ele tr%fally

coupled to the szhfeld&§°7r ?éjndal?gﬂ?'S_%e dESCFi Bet b ‘?flee@ re 740
of each of¢nd hgs ghgnak ebarmanal 9726 A netbiecsabbeyunict 7408 is &oupl ed

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 of 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, 1t is possible to transmit the signal between

25 the test module 604 and the device under test 750 with
high precision. Moreover, it 1is possible to perform the

test of the device under test 750 with high precision.

Further in this embodiment, one of the signal
30 terminals 728 and 726 is a male terminal, and the other

one of the signal terminals 728 and 726 is a female



to the transm ssion line 754 of each of the plurality of cables 706.
Moreover, the core wire 736 of each of the 10 signal termnals 724 is
coupled to the transm ssion line 754 in each of the plurality of cables
706. Moreover, the shield 742 of each @f the signal termnals 726 coupl es
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 coupl es each of the plurality of shields 756 and each of the plurality

of shields 734. 20 Acgordingly, the test. apparat 00 (see Fi 1) of
Thi 5 enboci SEMnEF ansHPEEoNRE 1 (U P EokbR & Lt - bhERBARS Tend G st " ndul o
604 and the1 eiBi Ralma/B?, tbehdhag ,t hend coRXi akhstd usdair g ey e D§€al

according to this  enbodinent, it is possible to transmt the sjgnal
bet ween 25 e@Heiraks MBdurede0Z%nis thef ealee teradmnalest AP RG4S ®Pgh

preci si on.. M eQyelyg iided ,p9§si- e Renformt t., 0 deyj ce
under test 750 m%&hdﬁight;recisf%%.pégstﬁéﬁ iﬂatﬁﬁgﬁgﬁggﬁikgk ?eoﬁ% %f t he
signalS 3dxr modhie7884amctd/2hd devied euh@eni habt d3d .t he ot her one of
the signal termnals 728 and 726 is a female 25 term nal. Moreover, one of

the signal termnals 724 and 722 is a male termnal, and the other one of

the signal ternrngl seé78Aocanrd ahA22iamA d edRl enteeBhalyu rAGGidg tRe this
enbodi ment, it is possible to properly couple the 5 test nodule 604 and
t he devi cetamlemofiade WY #FgWed Isioiwsthn erbds ¢/ OF 8RE &b igreleton of

the tEStéﬁypleﬁﬁ%&ﬁ@rﬁegkdgiéh@hgm%§%g@psa@%é@?ﬁﬁggkgglow, the

10 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. 1In this embodiment, the test
module 604 includes a driver pin 802, an I/0 pin 804, and

15 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

20 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 wunit 816. In this
embodiment, the driver 810 provides the test signal to a
terminal 752a of the device under test 750 via the switch

25 806 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

30 determine whether to output the output of the driver 810
to the cable 706a. The switch 806 determines the timing



612. Further, except the matters descri bed below, the 10 conponents in Fig.
6 bearing the sane reference nunerals as those in Fig. 4 or 5 have the
sanme functions as those in Fig. 4 or 5. Therefore, the explanation about
these conponents will be omtted. In bhis enbodiment, 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 nmay include a plurality of driver pins 802 and/or a
plurality of 1/O pins 804. The driver pin 802 includes a driver 810, a 20
resistor 812, and a plurality of sw tches 806, and_ 80 The driver 810
output s 1 183ree g e e SRBenaL o5 Be v NS TRt EBR OFUCHE A Ebnt r ol
unit 816. ddst hiTso emyodisinitichitde @n ver 84@fproni desspbestestosigngl to a
term nal 752a of the device under test 750 via the switch 25 806 and a

cabl e 706a-nsthei¢eiainAf 7528 M beoak fHpubniterihal dcatdigedt e under

test 750. wist.ch 8 i o)V : t p t t driver
810 and tﬁ%hgognékgbr gga,%gagt%H?ﬁgigﬁ;ggﬁgefgfﬁfﬁé &%ﬁ#ﬁértfgkod?%%t t he
out put5 of wiheh dtheeteBtOpat-detrime aldes¥@¥tdingheoswhech e8®6 sdefrerimi nes t he
timng 26 at which the test signal is provided to the device under test

750 by switching on or off in response to the instruction of the pin

control unit 8l6rhécspidicRglgns idecdupyel R S sepplihas the deyige
under test 750 5 with the test pattern corresponding to the test signal.

The swit cHBD8caBleodpred t Hccre didvrivhal tirs2avitah £RE dasied veyBhthe
Accordimﬂ@%sﬁh§i§W%HC%&¥EhE@@§iB?SGHEEdriver 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 other end is grounded. Accordingly,

the driver pin 802 is coupled to the terminal 752a by a

DTL (Dual Transmission Line). In 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, it 1s 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 8l14. Each of the switches 806 and 808 in the

I/0 pin 804 1is coupled to a terminal 752b of the device

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

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

of the device under test 750. The driver 810 provides

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



test signal outputted by the driver 810 via a plurality 10 of cables
and 706b. Moreover, the switch 808 provides the test signal received
one end of the resistor 812 of which other end is grounded. Accordin
the driver pin 802 is coupled to the teym nal 752a by a DTL (Dual
Transm ssion Line). In this case, by reducing 15 the test signal from
reflecting in the termnal 752a, it 1is possible to transmt the test

si gnal

with high precision. Mreover, it is possible to control the

timng of the transm ssion of the test signal with high precision.

Furt her,

the switch 808 switches on or off in 20 response to the

706a
to

gly,

i nstruction of M e £PNEMQI HBhbaBiBor sa/:m:hfc@@lea%sw hhgt %%nﬁﬂéé?h 806.
The /O pin 804 includes a driver 810, a resistor 812, glurallt o]
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752b may &GN |m1mid@smsput tthes mcoalpa reft drhe 8ddvi peouhdes telsé A&lludhe
driver 810 pravi es 30 the test signal to thﬁﬁigrnlnal 752b via the switch

806 and t7e" e tP06€ 27 1or € er Ot HE ido

sanpl es
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the QDU 051 geakcout pul! et 1t tdhe £8E MbARbutS3h gHaa tdre ticabl e
706d and the switch 808 by the device under test 5 750. Mreover, the

conpar at oI provieestené Value sanpled to the pin control unit 81
Accordingly, the 1/0O pin 804 detects the value of the output signa

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

6.
of the

under test 750. Except the above matters, the driver 810,

the resistor 812, and the plurality of switches 806 and
808 in the I/0 pin 804 may have the same function as
those of the driver 810, the resistor 812, and the
plurality of switches 806 and 808 in the driver pin 802.

The pin control unit 816 controls the driver 810 to
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 1s possible to properly input or output the signal

from or to the device under test 750.

Further, since the operation speed of the
electronic device recently Dbecomes high, the high

performance transmission line 1s required. In this

embodiment, by using the plurality of connectors 702, 704,

614 and 710 (see Fig. 5), there 1s a margin for the



devi ce under test 750. 10 Further, the swtch 808 becones the on state both
when the driver 810 outputs the test signal and when the conparator 814
sanpl es the out put signal of the device wunder test 750. Except the above
matters, the driver 810, the resistor 2812, and the plurality of sw tches
806 and 15 808 in the 1/O pin 804 may have the sanme function as those of
the driver 810, the resistor 812, and the plurality of switches 806 and
808 in the driver pin 802. The pin control unit 816 controls the driver 810

20 h . S | he i [ f th [
frame 502 MRCovaE . Yric ph REAEPSE U1 BIBLSredi ettt nEoy aIThs Sapl o

by the conpatiat BigBleeipipty €S Thierle@drg Mt N ifsr g3ds S021 e A¢eOrsb gl é o this
enbodiment, it is possible to properlé i nput or output the signal 25 from
or to the dvideitiRdePitef0Z750nd fAFt hBR, Lihdein h@0hpapst ithe FReHCod! the

el ectroni ,gleyi C%elg%cemdyb eqaqEspht, gh,; iRy hi ghy &%rifsfraygge tikansg ssi on

line is required. In this 30 enbodi ment, by using thé pluralify of
connect or YD b Y94t 0 Bdduaerd thE) YsEleedigonsin ther ¢eirmiamatarths dmwd t he

28 nunber of mﬁrings beﬁau % th q9b|es 7%6 C@F be .mounted with hi%h

density. THet®tbr¥, SPPPid % $siBIE 1 LoUpre T ERESHPETer 35GP @ntiPor the
|/ O pi n 80k Bndehbeddavnes indes Heskipde e thesOTEnW Weld.cd nuddés case,
it is 5 possible to reduce the reflection in the termnal 752 and properly

suppl y thea®st /30 ghiakh ThehefseE€is@brding to this enbodinent, it is
possible to test the device under

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 is coupled 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 board 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).



test 750 with high precision. 10 Fig. 7 shows the configuration of a plug
connector 100 which is an exanple of the connector 702 (see Fig. 5). One
end of the plug connector 100 is coupled to a receptacle-side connector
and the other end thereof is nounted gp one side of the plug-side board
200, so that 15 it can relay the electrical signal between the
recept acl e-si de connector and the plug-side board 200. Further, in this
enbodi ment, the receptacle-side connector is the connector 704 (see Fig.
5). Moreover, the plug-side board 200 is the test nodule 604 (see Fig. 20
5). The plug-side board 200 includes a plurality of board signal wires 202

for transmttingrsg gnal sapndsheasd tpeoupdug resmzl%tg;rloumdﬁd viihevdgar d
signal wires 202 25 are_an exanple of signal wires for transmttin the

transnlsaRﬁfRﬁ%ﬁh$UléﬁéYtﬁé 5@&r&%ﬁiﬁﬁ@ %FrEQeZB&uSrél@%1Q%%ﬂ%l
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housi ng 50 ap urallty pl ug S|gn ternln S this
enbodihempenwmn@iuglaﬁls|gnab m@mnanﬂqxlﬁbepelugedaae mmewﬁxphuthe

termnals 722 (see Fi 9 Fi the plu nn
Vened | ptBEhd T 50T o 106 S ettt e Goie ] G BRI 00 19 g,
7(b) showscdryee Pt &g, connectigri sl08mpbea@d nt petnenobpwaéidetm@s:ﬂw@ctor
coupling face on which the plug connector 100 is couFIed to the

A

recept acl €2&3 dendc8iRec st . OYAr{APBiBADGEITerRthe o pFig-si’d€)hothsewmys
the plug-side housing 50a viewed from A shown in Fig.

10 7(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
coupling 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 housing 50 towards a rear face opposite
25 the upper face. Each of the plurality of plug signal
terminals 10 1is 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



50a and 50b are overl apping each other. Fig. 7(c) shows the plug-side
housi ng 50a viewed fromA shown in Fig. 10 7 (b) . The pl ug-side housing
50 extends shorter than the I|ength of each of the plug signal termnals
10, perpendicular to an approxi matelygpectangul ar-shaped 15 upper face
approximately parallel to the connector coupling face. The plug-side
housing 50 includes a plurality of through holes 54, two positioning
menbers 52, two |ateral faces 56, and a plurality of convex sections 58.

20 The plurality of.th h 54 trates th h 50
' the Snape SR AR nat BSSRTF nagr - S i TaEE! ¥ BempenGPOLT AT to

the upper d@s@r Phcéherphkhe Yidgy-ousd NgoSoi hgwands @htee@ﬂufﬁamgpp@ﬁl te 25
t he upper face. Each of the plurality of plug signal termnals 10 is

i nserted respRiegl vEpyeisntf t ReTBhidudtt #oflesesAndAckor i RGN L e to
a9, 0o PR 00,0, Mot ohe, gl o by o Sl KeLuLrel g 31y sover
regul a5 irdter Vasst naa B@rpr edét eeachedodr rangenehiral i egt i of vmjt<jnaibgard
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t he pl ug- siidesthossingeb8nhol-@sysd at | east a part of each of the plurality
of signal termnals 10, arranging it with the nutually parallel
In addition, the plurality of through holes 54 form
10 a zligzag pattern, so that the approximate centre of one
of the through holes 54 in the second row can be disposed
on the approximately perpendicular bisector of a line
that links both the approximate centres of two adjacent
through holes 54 in the first row. Accordingly, the
15 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

20 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.

25 The lateral faces 56 include 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,

30 extending in the axis direction of the plug signal

terminals 10 and surrounding the plug signal terminals 10.



first and second rows. In addition, the plurality of through holes 54 form
10 a zigzag pattern, so that the approxi mte centre of one of the through
holes 54 in the second row can be disposed on the approximtely

per pendi cul ar bisector of a line thatskinks both the approxi mate centres
of two adjacent through holes 54 in the first row. Accordingly, the 15
pl ug-si de housing 50 holds the plurality of signal termnals 10, arranging

themin two rows by the zigzag pattern in which the nutual
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of the pl S@EHHal STEFHPRal s™48 aR8 shPP&EMREchg
10. 31 Acoydlidvgd Ve, tdechatenalkfalacestaf, are shaped as waves

6, 30 extend%@g in the axis, direction

he pl &g HSHfH Y1 erdi nal s

with crests

and troughs. The concave section between the adjacent convex sections 58

receives the protrusion of the convex section 58 formed on

anot her

pl ug-side housing, A R0r, FYRt el s thA,SBARENRT iR CONYEXsTHE! HU F; and

t he
10 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.
15

The two positioning members 52 protrudes

from the

20

25

30

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



concave sections may be replaced by a trapezoid, a rectangle, a curved
face, etc. Further, in this enbodi nent, the plug-side housing 10 50 hol ds
t he sane nunber of signal termnals 10 for each of the first and second
rows. Accordingly, the two plug- side Bgusing 50 can be properly overl apped
by fitting the respective convex and concave sections on each of the

| ateral faces 56 in the wavy form 15 The two positioning nenbers 52
protrudes fromthe surface of the plug-side housing 50 in the axis

di rection of theh$?gg signal termnals 10 at t hey

foresthe itne e e b8 B8 A I e e e’ st (9P 3bhb ! st Si e

term nal s g0 80 hday, t e at%oagb@@ﬂﬂloniﬁ pagdryety t5@ t Benpldigaisi gnal
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facing eactPutherthf t Rltie BPOPEFIEY o 0Bl LRNGI dritd Eecwnta s artsidri ng
I nt er posed,, rﬁ?dég{gfnglyur{:ﬂgll d‘%g;%[ ?l{?ﬁe—tg‘fﬁ@%&’%% 0@00%8%}‘ clude

recept acl e-si de connect or coupl € pl ug conne tor reover

si nce % he twom @osnérenpnginepinemy Sitrdrers di sposed to face each ot her at
both the ends of each of 30 the two rows, the sanme nunber, arranged in the
zigzag pattern, each of the positioning nenbers 52 is 32 symmetrical to

the approxi mate penther of thle JipRercdagect ofcaodintd) Yoet B8l POSHE | ONI NG
menbers 52 can stably couple t he plughconnector 100 and the

recept acl exirrRCtebnnekl or(sq=ur FREr e pl g sthdshoBsprg 5bhemypPlwg! ude
connector 100 is coupled to the connector 614 (see Fig.

10 5). Moreover, the plug signal terminals 10 are used as
the 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
clircularly 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 of which diameter 1is

approximately the same as the inner diameter of the



5 two or nore positioning nenbers. Further, the plug connector 100 nmay be
used as the <connector 710 (see Fig. 5). In this case, the plug connector
100 is coupled to the connector 614 (see Fig. 10 5). Mreover, the plug
signal termnals 10 are used as the sidgnal termnals 728 (see Fig. 5). The
socket 612 (see Fig. 4) may include signal wires and ground wires in the
sane shape as the board signal wires 202 and the board ground w res 204.
15 Fig. 8 shows an exanple of the detailed configuration of the plug

si gnal ter{ﬂztt@gg}'}o{onge 591| uﬁﬁseési QE§L| z?r m r"ltef‘lle ]1911!1 g!t:gggs w%rpel u J?é, (galp| ug

core wire 127, pl'ug core re s 14, "an insu rng member
20 signal 18 edkr cale cboduato Pl igsglewrd efeotr ogdes p3ug@ndignadi resotarly
extending sectiagn 19. In this enbodi nent, the signal_core wire 12 and

plug .
the plug c¢bir’e® wire sRFEFGOLRY atB ushE & the WEEWITE P32 BhE tEYShiel d
734 (see Hiynab) coFBe Rl 51 9RRY Sg'i?co\(!'nrﬁng?zt%ggs&,lhﬁgpls‘i 0l G L e 25

shield 14 may be used as the core wire 744 an ielfd 46 (see Fig.
5). The plwigrsi ihatocbeelwngeri2Zhan dlvorplley osigndé ebrenetiade Iekt endi ng
linearly. The plug core wire shield 14 30 is shaped |ike a cylinder of
which dianmeter is approximately the same as the inner dianeter of the 33
t hrough hol e 54 fisee ihisgil ab)inglhgepbed CDT e 1w renshirgul atdelr i suahcosguct or
insulated fromthe plug signal core wre 12, extending in the axis
direction dESihe 6p&éed bétween 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 from the plug

signal core wire 12, approximately parallel to the axis

15 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.

20 The circularly extending section 19 <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

25 suriounding 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
30 plug ground electrodes 18. Fig. 9(a) shows the plug core

wire shield 14 and the plug ground electrodes 18 viewed



signal core wire 12 and surrounding the plug signal core 5 wire 12 to be

| onger than the plug signal core wire 12. The insulating nenber 17 is an

i nsul ator 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 parallel to the axis 15 direction of the plug signal core

wire 12. Nbreover, the t | ug_ground el ectrodes 18 e nd in the axis
i1 oct| on GIVETES bFhE COCARS cOEFBPG PIAY T b aabh 20Dnd S Sk (hL@ e bl ug
si gnal eleﬁﬁIOQ%_ 6 @@bmgshahgfQ@ﬁﬁ#ﬂxﬁﬁ_é@ﬁeC%£95|%hhﬁl@%ﬁQﬂthﬂ sgstion

u

19 circularly extends around the plug signal core wire 12 near one end of
the plug shal geeredwedectrogash ¥egakewed Arpar A .of Fighe SUr)f azleow$ t he

plug core wre ield pr ot rudi ng. o] he_jnner ,surf of | ug
core wire é;\‘h% el}gb{_’tg Zg%gﬁrrggﬁrcﬁ ng eeiéé)l E%gllsi ahgl ggr%e \ﬁalﬁlgg 12g%$&?vxré$ds t he
plug 5ignalecoredesra8l2vidwgd Freohovis. anTexamiley ofotbewdeteaidleteld

configuration of the plug core wire shield 14 and the_30 plug ground

el ect r odest 481§ §9e§( &) PERSFI IR ptuPRore SWPPBSShilel'd 14 and the pl ug
ground el ectrodes 18 viewed 34 towards the surface of the plug-side board
200 (see Fig. 7). Fig. 9(b) shows the plug core wire shield 14 and the
pl ug ground el ecthedepre8rviséwed frlomproFigdes( cpushewsis t Hergh ugtieere

Wre Shie'Qu%éadeo%h%H%L%hégoggge 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 1is 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, in 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 1is an approximately

rectangular board, approximately parallel to the axis



5 electrodes 18 viewed fromB. 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 | ocks
the plug signal termnal 10 (see Fig. 8 on the inner surface of the

t hrough hole 54 (see Fig. 7), into which the plug signal termnal 10 is
inserted, of the plug-side housing 50. 15 The stopper 15 extends i nwards
fromthe surface of the plug core mﬁre shield 14, holding the insulating

menber 17 (see Fig. 8). cordln e insul a |n er fixes th
pl ug signa rceo?%l(\?\ﬁ‘rg 15 fes é‘uﬁggf’ C-gja PRIRHBGES qrq thlqg rpg;'d’(ﬁ @
possi bl e tuwrdid nbyo20idéxutibe RHY abﬂ_tlYanltF}I L@f3|bgﬁaddt§iljha§| smlpeéo the

pl ug- si de hou5| ng 50 while it is insulated fromthe plug core wire shield
14. Fig. HP%howsdafhéxdplid oty h@fdéparrriecﬂrozgld:owr@ar a0ién B ihe

plug-side:§ggﬁ Fi ) e,of ;kh pard
200. Fig. 10( ? 2fcglhows t’?lh ﬂeqi(%gaz%@g‘é"f f%fgfééi‘ %%pgnﬁcgééﬁ%l cujld(gn%)y to
t he co51ne0f¢nres:o@plengarﬁtaceheS(pJTLhmapltlg s:ﬂjetbearbcbazm) gsoandapproxs mat el y

rect angul oard, ., r oxi mat par al | el he axi§ 35 direcgti on of the
pl ug si gngoéﬁér R nal lﬁeanhefeap%l% h 568 Pric) WSS t kA 2l Al i ty

of board sdedridsesy 1Qv?cﬁe;§é’hddéﬁ@ mwnal bh¥ dnbered, 9raidevicheso £04a on
its front face thereof and the plurality of board S|gnal 5 wires 202b and

t he pluralthy P2¥Rheobosrd yieesd 444 eiss grounded.

10 Each of the board 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.
15
Fig. 11 shows the B-B sectional view of the plug
connector 100 described in connection with Fig. 7(b).
The plug signal electrodes 1l6a and 16b of the plug signal
terminals 10 in the first and second rows face each other
20 with the plug-side board 200a being interposed.
Accordingly, the plug signal electrode 1l6a of 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
25 signal electrode 16b 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) in the first row contact the
30 board ground wires 204a (see Fig. 10(b)) formed on the

front face of the board, and the plug ground electrodes



204b on its rear face. The board signal wires 202 are electrically

i ndependent from one another, and each of the board ground wires 204 is
grounded. 10 Each of the board signal wires 202a and the board signal
wires 202b is arranged in the same zigagg pattern as the plurality of the
plug signal termnals 10. Accordingly, the plug-side board 200 is properly
coupled to the plurality of plug signal termnals 10. 15 Fig. 11 shows the
B-B sectional view of the plug connector 100 described in connection with
Fig. 7(b).., The plug.sign el ectrodes 16a and 16b of the plu i gnal
termnals 1o Rﬁefhegﬁﬁrstggndl%eéﬁﬁﬁ P&WS cﬁogacﬂOBFﬁgg thaﬁt H

pl ug- si de aaitd 2Q0a el ng4bnt@ROSEdy. AQCc@)di Ngbymebheop! g eSi A t

el ectrode 16a of each of the plug signal termnals 10 in the first row
contacts thEe cof re’poRArKE -board signal wire 202a (see Fig. 10(b)) of the
front face of the plug-side board 200a, and the plug 25 signal electrode
16b of each of the plug signal termnals 10 in the second row contacts the
correspondi ng boas dabsirgnakhei pd u2G2h fyweef RPHug16ighp loftermei nadlay T@ce of

the plug-side board 200a., In this way, t.he plu round electrodes_ 18 (see
Fig. 8) i r?li%ePFPr"étdeF’ngBmﬁ aEPrtrﬁéP%lC{?&gr dmaﬂﬁi‘%ﬁd W?%%cgéiiﬁ(ié’se‘éo Fig.
10(b)) forgmed 9MuEBQit§fQM bagedofs tdiea PoRt desamb 1 he pbwacgedyndche

el ectrodes 36 18 (see in the second row contact the board ground

Wi res 204@K%$eSﬁmyahﬂénggé@ﬁmxﬂ@nGMﬁ§qﬁkﬁﬁllYa@@qﬂlQ%etbémﬂﬂug
signal core wire 12 and the board signal wire 202

10 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, it 1is possible to transmit the signal

received by the plug signal core wire 12 to the plug-side

15 board 200.

Fig. 12 shows the configuration of the receptacle

connector 300 which is another example of the connector

702 (see Fig. 5). Fig. 1l2(a) shows the receptacle

20 connector 300 viewed perpendicularly to the connector
coupling face. Fig. 12(b) shows the receptacle connector

300 viewed from A.

The receptacle connector 300 is mounted on a
25 receptacle-side board 250, coupled to the plug connector
100 (see Fig. 7) facing the receptacle-side board 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

30 20.



5 As above, the plurality of plug signal termnals 10 are provided in a
correspondi ng manner respectively to the plurality of board signal wres
202. Moreover, the plug signal electrode 16 electrically couples the plug
signal core wire 12 and the board signgh wire 202 10 corresponding to the
plug signal termnal 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

i | i 12 t th | -sid 15 b 200.. Fig. 12
oo s ot Fon or iR ecal TS kiRaatisr a0 ki SoahBertt R AW ¢ o

the connecidrusd@2aéseaeFic@nndotdd 91042(83eShoys the receptacd ec2ée,
connector 300 viewed perpendicul arly to the connector coupling face. Fig.
12(b) shovig'a h@ ik esreadias teohnd@or 1s3000uPe®ed £Pond A P lhea t eEEPtREl e

connect or i nt%g?on 25, r1 p - Si a 5Q,: €O to the
pl ug conné%%%%éﬁogg?sée |g?§9) ?&cﬁﬁg %ﬁghgezggﬁgg?eégﬁ egﬁg%rgggggd W th
the reteptzal e cosmeckdg.300) bei ngMontevposedthEhe rercepapiclsd e oynmeLt or

300 includes a receptacl e-side  housi 60,and .a plurali f .receptacle
signal ter Fﬁﬂ%af%OEgofuﬁ% %ﬁ?ghéﬁiéﬁ%hFégQﬁ&a'?ﬁﬂﬂ?ai%egﬁﬁug connect or

100 is used:-ascdbecconpeckehrf02iEemfige Bhe tBsthdAse 604 hesddug
connector 100 is coupled to a plurality of cables 706 (see Fig. 5) in

pl ace of tHed pl 8g-si dex@enFd the matters described above, 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 200.
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 housing 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 1in the plug connector 100. The four

30 positioning holes 62 are respectively engaged with the

four positioning members 52. Accordingly, the



5 200 (see Fig. 7). Mreover, the receptacle signal termnals 20 are used
as the signal termnals 722. The receptacle-side board 250 may be the test
nodul e 604 (see Fig. 5) . Except the matters descri bed above, the plug
connector 100 of this enbodi mrent nmay hgge the sane 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 my be coupled
to the transm ssion line 754 and the shield 756 in place of the plug-side

b d 200._15 Th h 60 d |
aga[he r edEpt At }enégéﬁa%9 %ﬁ$hg$ gﬁﬁé% ?OQP%E enIEVE%Pﬁ%Q?F Sy

upper facegraopde £hy hare t Rl oxi reafeel potslﬂelsaalrreOshatpee a&etd@ttm&r §f@@ of
the two 20 overl appi ng pl ug-side housings 50 (see Fig. 7). The
receptade@Q#%kﬁ%ogglg@ G@el@éP@dé§4Qnﬁo$ﬁ%$%léﬂlng holes 62, a plurality
of receiving sections 64, four housing through holes 66, and rivets 68. 25
The positioning holes 62 penetrate the receptacl e- side housing 60 fromthe
upper $ace of tHeheepbprathiéey gﬁkrdunﬁﬂi@gG@etbm@nds6Mhaesﬁﬂcﬁbmely

t her eof corres ing to the four posit.oni e Fig. 7)
FNOV|ded|51??%y% ﬁ}%oﬁﬁ? R, SHAE %qu§§ﬁﬁ£? ?&r@ %%P%E’are
respecti veéa/clen@ageﬂeﬁgtmrtahqw eV ig xﬁ@@éiwﬁg ngeafen‘@arss 6a2. re%cé:m@& ngly,

the 38 positioning nmenbers 52 and the positioning holes 62 can properly

det er ni ne R#et po5i ef6h 6f tthe rdehtwidrakigere wire 12 and the plug

core wire shield 14. Accordingly, the receptacle-side
10 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
15 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

20 the rear face thereof 1in 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.

FEach of the rivets 68 is formed of copper or

25 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 board 250 in the direction from the

30 receptacle-side housing 60 towards the receptacle-side

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



housi ng 60 to the plug-side housing 50. 5 The plurality of receiving
sections 64 respectively receive the receptacle signal term nals 20.
Further, each of the plurality of receiving sections 64 receives a part
of each of the plug signal core wire 13gand the plug core wire shield 14.
Accordi ngly, the receptacl e-side 10 housing 60 holds the plurality of
receptacle signal termnals 20. In this enbodinent, the plurality of

recei ving sections 64 respectively hold the plurality of receptacle signal

termnals 20 at the pqgsiti corresponding to the plurality .of pl

si gnal terfri'hal §°18'€ o(rsegeéi FE) rﬁgle&v v th ﬁlrﬁfg-g?ﬂﬁlﬂguﬁ%‘g)‘é@gi n
four rowsm@fed heszi gaag H1ad t@tNer TBadEOWr SIS NIF EbROUER hAlHS Hbice
penetrate from the upper face of the receptacle-side housing 60 towards 20
the rear ﬂ%%et@%e¥@6ﬁpgﬁcﬂﬁeQNQQnQﬁa%ﬁl%@ roxi mte cylinder, facing each
other every two holes in four rows of the zigzag pattern in the

recept acl e-si de housi ng 60. Each of the rivets 68 is fornmed of copper or
25 al udri ni um i n Héee shape oboardyl tindengbf hwhiedh @iS@nmepencisatke Saom as

t he i nner dianeter of _the housj t hr ough ol es 66. The riyets_68, are
noerted iTHe EHEMoUSTHE thr bfh TS 25l SHAL BOamP I oGgh M ey 252
formed in tide reeaptacle-side brandidg0 &0 thewdkasctins froartheasd
recept acl e-si de housing 60 towards the receptacle-side board 250, so that
one ends ofh@FROE; vEPEIESPPAGIAY tife BT phegs tBanbrenIlododes rekei ved i n
t he housing through holes 66, and the other ends protrude fromthe rear

face
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 example 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



of the receptacl e-side board 250. 5 Here, the board through hol es 252
from the front face of the receptacl e-side board 250 facing
recept acl e-si de housing 60 towards the rear face thereof, corresponding to
t he housi ng through holes 66. 10 Duringothe fastening operation with the

penetrate

rivets 68,

one end of the rivets 68 facing the plug connector 100 a

di sposed not to protrude fromthe upper face of the receptacle-side

housi ng 60, and the other ends of the

face of the 15 receptacle-side board.250, ar.e hammered flat.. Accordi n
{§0§E géeﬁghsi%

the rivets B8 T

e F8tEpt 4cr&-sf° Mg 66 t & I Fetept Aty

re

ly,
i de

t he

rivets 68 protruding fromthe rear

board 250 &uddoubdent 26f er enceenl -thecuplatg eemedor AP0 arwkdheaone ends
of the facing rivets 68. 20 Further, the receptacle connector 300 may
used as tHECLBANIIFL 7B Pseed Fi g?m?n) a  SEMNIC KA T the e¥leReping| e

signal terddnal §,29qare psed a3

be

ranals, J28 bgeedd %nd) - 25

he Sidnal gnk
Fig. 13 shows an exanple of the 3%t§?1ed %8n?igurat|on of the receptacle
connecbor BOGeptagle I3(@ndhewsctiedB- BESegteormalupdiasv b tthe riecapdacl e

i wof Fi 98t af i P ThcBR abe i ghEr ™ erhekal 20t P ReI RS araes
receptacl eosi ghal reeeprwicie-24.de Kih FECepd ackeecerig Wingwhi el d 24, a
receptacl e signa
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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 is 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 circularly extending

section 19 shaped like 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. l4(a) shows the
receptacle core wire shield 24 viewed perpendicularly to
the connector coupling face. Fig. 14(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

al



el ectrode 26, a sem -circular section 23, receptacle ground el ectrodes 28,
and a sem -circularly extending section 29. The receptacle signal

el ectrode 26 and the 5 receptacle ground el ectrode 28 are coupled to the
board signal wire and the board groundiwire 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 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 tertiTR¥s19®  described in connection with Fig. 8 15 The

sem -circular section 23 is a shield shaped like a sem-circle with regard
to the receptacle core wre shield 24. Mdrreover, the sem-circularly
extendi ng sectiBre 29eRasciheudare Akl dsis héOémneéluln@ﬁry e ext@ndi ng

section 19 exeeptothat b kARt kes & e 1EEhe AR LOPIedyud th

t he C|rcular extending section 1 ape e acircle owWs an
exanpl & ohdqudetalthd r%&apmﬁdxﬁudnrewwaetbaleédeQMadsmﬁmqymdlm@re

wire 22 and t recep tacl core Wr hi el d 24, a), shows the
Fetopt act Aot ct iy ELEAIERE THIGR G o BERAPEAPAE 7 512k He Tkt or
coupling face. Fig. 14(b) shows the receptacle signal core wire 22 viewed

perpendicularly to 30 the CC sectional viewin Fig. 13(a). Fig. 14(c)
shows the receptacle core wire shield 24 viewed in the sane 41

The receptacle signal electrode 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 of the receptacle signal

electrode 26.

Moreover, the receptacle signal core wire 22 1is
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.



direction. The sem -circular section 23 is forned near the end section
close to the receptacle ground el ectrodes 28 with 5 regard to the
receptacle core wire shield 24, surrounding half the circunference of the
receptacle signal core wire 22. The reggptacle signal el ectrode 26 extends
fromthe 10 receptacle signal core wire 22 in the direction away fromthe
receptacle core wire shield 24, approxinmately perpendicular to the axis
direction of the receptacle signal termnals 20 (see Fig. 12). 15 The two

recept acl éy(and elgﬁtrodes 2 eﬁtend from, the rec?gtﬁﬁ e,core Wr
shiel d 241 IR r 506 ohSFEBRRCL e TES o' 1tfife IBNFIEI Ul 4P §%h 23
towards the hord skhereafrcifaciingi@ach et hgarw.th tzhe-decepiag) e signal
el ectrode 26 being interposed and approximately parallel 20 to the

ext endi ng diTERToh oF tHhe reeepradiidssighakhee| X ITRRC LS. CRBLedliele t he
recept acl 1 |, £0 ! i | ed, | _i.aner égg e
receptacl§”§%$Q§V§?egggmgh?eﬁéslefﬁﬁt égr%%%?%?%gmge%%?%nh (ég% é?g.
13). The sswecepiatiegsitgral ocbee vdirde 23fanthé¢ heercepepicdd ecoore wite e

shield 24 are electrically insulatedq from each other by an insul ator such
as resin 9 i%ztﬁ‘é% %r?n%‘?ﬁ%éofmt reRepL a8 é’acfdilesw P8 M HY 24.

30 The reCiQﬂSe?&fz?lEﬂ/d?oﬁﬁéﬁi.ngA_@@oir%ifr@l@,d of £§Sb6554%l|¥brtQPVe%(siI§he
receptacle core wire shield 24 is shaped
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 in 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 by the other

adjacent semi-circular section 23 in the half-moon

direction. Accordingly, it 1s 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.



like a sem-circle lacking a part. Accordingly, the insulator in the inner
side of the receptacle core wire shield 24 and the resin of the
recept acl e-si de housing 60 5 surrounding the outer side of the receptacle
core wire shield 24 are connected in yphe | acking part so as to be
integrally formed. Accordingly, it is possible to easily manufacture the
recept acl e-side housing 60 at a low cost. 10 Fig. 15 shows an exanpl e of
the detailed configuration of the receptacle-side housing 60. Fig. 15(a)
shows the receptacl e-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 receptactgysi gpalsHydn ipbendP eratipithesr dehai leonfieyudan sty of
receptacle signal termnals 20 are arranged in a predeterm ned arrangenent
directionafh thai dreerhrelct kenmadprackBelsi gnhiJel d& rddesh2dsextends. 20
In this e ' e al L f t sign

term nal S’%%g%ﬁ?%%%%n}g rlpéncéﬁg Fr?aOILU-brlr%%r?%dil%ggfjlegﬁggglﬁé%arlrcgnggﬁ%nt

di rectb on.cdimddisrcasepliihg dpere spdde f ol éred) | ahbohe halef -r 25 gl e

direction with regard each of the receptacle signal termnals 20 is
al nost bl c?bq{érbeﬁ/glf he3@§)heYle‘dﬁijac hP™sefr - ci ric ar n]séé%ﬁ o’ %5 n the

hal f - noon rideed & 08-sAaeO NG bb biemi@%é@dfegygglyh&o efhect of
the noise such as the crosstalk fromthe close 30 receptacl e signal
term nal 20remtt H@ceecept ddie conmptecd e-300le 480Birg. 460 shovid miive her

exanpl e 0%&4“%8891&995@&%%@ given the same symbols as those in Fig.

10 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
15 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.
20
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
25 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,

30 Fig. 17 shows the sectional view of the plug signal

terminal 10 and the receptacle signal terminal 20 fitted



of the receptacle connector 300. Fig. 16(a) shows the receptacle connector
300 viewed perpendicularly to the 5 connector coupling face. Fig. 16(b)
shows the receptacle connector 300 viewed fromA. Fig. 16(c) shows the
recept acl e-si de housing 60 viewed perpeandicularly to the front face of the
receptacl e-side board 260. Further, the configurations given the sane
synbols as those in Fig. 10 12 have the sane functions as the

configurations in Fig. 12, so they will not be described except the bl ow
matters. The .four housjng through holes 66 recejvin he .rivet.s, 68 are
ar r anged a\qtlect%ee%‘f}ﬁr %ﬂ“?g * of E?Sgelo\%i rtfglelgﬁsue%t?%)%%ag4tc8|%?pl)8§éd ll%n the

zi gzag patgrey nredeptfatle hougnay tteomphabol 26 Goe of Hdwee endtodi nenie ar e
provided at the position where they can be fitted with the plug _connector
100 i nver e L ABO afegrdd$h tHe Ateet it SAANR t e ottt or/ Toupl i ng

face. 20 Hie seeephaclagisle oshdn208 has t fecbodnud ! 1t pUghyyaol S, 262

penetrating from ace opposite the receptacl e-side housing 60
towards theigreatr facmiablt Hd ook respomeicey tplcce vighad tecopnad e2Gi de
housing 60 to 25 the housin hr ough hol es 6 In this enmbodi ment. the
recept acl &% d&2hGuding W%n%uf‘ﬁggroéiceapﬁ a%f‘gbgfd@rbo%?ﬁh gg@ asr]?aqrﬁ?m y
fixed by theriveis 68si nserded kRto dihtha boaedntiheaughn hel ese262r1 30 Fi g.
17 shows the sectional view of the plug signal termnal 10 and the
receptacl élsi gnal terminal 20 fitted 44 with each other. Each of the plug
signal termnal 10 and

10 In this embodiment, the plug signal terminal 10 1is
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 outer face of the plug
core wire shield 14 contacting the inner face of the

25 receptacle core wire shield 24 by 1its 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



the receptacle signal termnal 20 may have the sanme function as either or
both the signal termnals 722 or/and the signal termnals 724 (see Fig. 4)

The plug 5 signal termnal 10 and the receptacle signal termnal 20 may
have the sane function as either or boyp the signal termnals 728 or/and
the signal termnals 726 (see Fig. 4) . 10 In this enbodinent, the plug
signal termnal 10 is a male termnal, including the plug signal core wire
12 and the plug core wire shield 14. Moreover, the receptacle si gnal

ternlnal femal e tern nal p fitted t he |l e
Lorm nal , hfci BAg THERIE reCEBtatte W gRat coPE e B aNn AT
recept acl & oiEna W o shiel tAdb 1 e thke p!Lug Schf@' wielem BRkel@ 134
inserted into the receptacle S|gnal t erm nal t he receptacle signal 20

core wre INREsSeshcher deeREAFABe BILE helﬁleugS%%QhQI 24 obefgicee tl@e
contact | ”g>r EJebe %Lﬁg,%ralf acg - of vmeer%epiéc'c%ueqid&gatcoc%ﬁew & h Y1 d

elastic f receptacle core wre shi 4 presses t e outer face
of thebpl uwjigrcor ecawreewshieeld .14 contacting the inner face of 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

firmy fitted wWigdwrdb@erpl Ugnsi gnatneor&ndd rer 12 1pdd g heg plagr£ongi mére
shield 14. 30 Further in this enbodi nent, when the plug connector 100 and

t he receptddiel&onfectsr SO@eéﬂ'—@dcouEI O s t Iparte - e el (pg dig s el on
term nal g%§¥5%t9ﬁer§8ggb%%%§ 'é§P£ 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 gradually
increasing as the end progresses into the receptacle core
wire shield 24. When the end of the plug core wire
shield 14 is inserted at the predetermined position, the

15 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 1is inserted into the ©predetermined
position, the plug signal core wire 12 is coupled to the

20 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

25 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.

30 Moreover, in this embodiment, as the shield the

terminal comes into the contact state earlier than the



term nal 20 are coupled, the plug core wire shield 14 contacts the
receptacle core wire shield 24 before the plug signal core wire 12 is
coupled to the receptacle 5 signal core wire 22. Mreover, until the end
of the plug core wire shield 14 is inggrted up to a predeterm ned position
inside the receptacle core wire shield 24, the receptacle 10 core wre
shield 24 presses the outer face of the plug core wire shield 14 by the

el astic force gradually increasing as the end progresses into the

receptacle core wﬁre sh g d gﬁ] f he end aof. thetplugicore mnrg shield
14 is |nserjtgerba]at %]émb?% &t erfitned SS FOlof, (He 5 %l asti P57 Uree eb?/ whi ch
the receptipst£us®r ehd Eeashiceled 24 ripFeSpeshshgeautiar thace lafg tdegphug core

wire shield 14 is_ approximately constant. After the end of the plug core
wire shielEaminalidderi®edselt 1R pPeddter AFABAT pJositivml, t ke pHigy

si gnal corg;w g 1 rb%e%‘é‘é@' egd.Loykhe ¢ p%‘%ﬁ‘e‘&t a%h?gg'ygnééqﬁgh‘é eMig 22.

Accordi ngly, t hie plfug signal core wre I nser into e receptacle
signal Scorerevieec PRinkétler the receptacle core wire shield 24 is broadened,
so it is 25 possible to reduce the force required to insert the plug

signal termnal 10 into the receptacle signal termnal 20. Moreover, it is

possible to preveat abbeep! Ughsh g s erevebeatd of roNyhs eakage 30re
Moreover, in this enbodinent, as the shield the term nal cones into the

contact:ﬂ%ﬁea@ﬁthérqﬂﬁﬁ?ﬁ%ﬁﬂﬂGCgF@nyPr@eﬁﬂ%ﬁﬂd Zheisl ddtttatl iR cui t
I's protaﬁégkh 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 1is formed in order that the distance
between 1t 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 also a

gap, where the insulator such as resin 1is 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 section is larger than

30 the impedance at the fitting face of other places filled

with resin.



because the static electricity charged in the plug signal termnal 10 is
set free to the ground termnal, or the DUT is protected because the power
supply sequence is 5 predeterm ned. As above, each of the receptacle
signal core wire 22 and the receptaclgycore 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 termnals 10 are electrically and nechanically
coupled to the receptacle signal termnals 20 securely. Further in this
enbodi ment, the receptacle core 15 wire shield 24 is fornmed in order that
t he di stance between it and the plug core wire shield 14 becones gradually

broad fromthe Af seeliisOnefkBotinfeBB, segbhoter, AcEDidlk AN Hheokeceptacl e
core wire shield 24 operates wth an elastic force. Wth regard to the

space for e 20igerlation, eréead nfhp, SAISEEON he lPnsui@aseF1BEdt heln
tacl e: sj i 0 h [ i t fi t |
receptac ec%}rgﬁ@%ﬁgﬁgtt%heﬁyg as f§§ééhé%ﬂ%. Jﬂéﬁrg?% ggft\w%%@l fige Pl Ug

core wire s ceptacle core wire s I'n the sane
way, thereplisgatsgnal gape where tthearidistihat ptugucbhras wies rsHiseldtl4) || ed,

25 between the plug signal. core wire 12 and the receptacl si.gnal re
o o R TP e B Vit Todmbints % rad SERBhAL Fe il £F the
plug signalstesptBakedl aant t he regepkaalee wiygnasiheemnal good horegard

to the range of the AA section to the BB section is |larger than 30 the
i npedance et eniteinguiacéyofevtprdippacesctirned2widesersbad 4im

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. 18(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-



In this enbodi nent, however, since the groove of the circularly extending
section 19 described in connection with Fig. 8 | essens the distance
between the 5 plug signal core wire 12 and the plug core wire shield 14,
the i npedance with regard to the plug gggnal 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 distance

bet ween the 10 receptacle signal core wire 22 and the receptacle core wre

shield 24, the inpedance w.th regard to th recept acl i gnal term pal 20
is correct® %OWSl&cgc'or diTIr?gq yl,ogluﬁ tsn}%n%gbotaelrﬁ%ln??fi t%olssgﬁg gldﬁlse To
reduce thelwetergyosat coreolvitre 339 gnal £f caysedhbyldnmaadance r didr wd sm@t ch.
Mor eover, although_ the plug signal termnal 10 is a nmale term nal and the
recept acl S&5ghat 88&rnPREl 22659 Fert@ €érninal in this enbodi ment,
alternatively, one 20 side of the plug signal core wire 12 and the plug
core wre shield 14 and the receptacle signal core wire 22 and the
receptacl e core Nwreoshrel di24 roy e emvedemert i nahe wpdreas ¢ henat her

si de thereof mm e female termnal,. 25 . Fig.. 18 shows.a er ex | e of
She cont| JRTHAL S (PE AT e Panaiie aBdbu sRe BRR 1 arEs CortrEr®)
exanpl e ofsidweaconfdguiadi o2 tbeepl MOgsi gnal tern ralis 38asEl, d. tH8(Db)

shows an exanple of the configuration of the plug signal termnal 30
rotated by SRCRIEYFEes CONGHTF B0 10Q ARi §56i% et i B FANERICS &b neht , t he

plug signal,tegnlpak 3054 a(s%'e“%‘iscj dey connector, hol di ng the plug 48

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 coaxial 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 is 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.



si de housing. The plug signal termnal 30 includes a plug signal core wire
32, a first shield 34, a protruding section 36, and a second shield 37. 5
Moreover, in this enbodinent, the plug signal termnal 30 is used as the
signal termnal 724 or the signal tergpnal 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, made of a conductor such as netal. One end of the plug signa

core wire 32 facing, a cpaxial cabl.e 400 is elecirigally. coupled tq the
centre co@ﬁﬁﬁ%§iQ§h¥he9§8aQ%39 5&@Q§iuﬁfrquiér§ eFSiAQﬁ%qgeﬂﬂxéh%ent,
the coaxi durcmdde 480 tise upaaig-asiddeneakliag/06 (seecrig. empbobigmaantre

conductor of the coaxjial cable 400 may be the transm ssion line 754 (see
Fig. 5). Z6eThBlPEr$tdshiepys3ndetRifis fr oyl ¥TEi @ift yPoRY (HIENH of

the plug signal e yWhre 32 i th 1S L0l rect | pl si,gnal core
wre 12, f%or rredlagga g\%onagct l(ggeel co?gr&l%la?r% .ﬁét?ﬁ?@é“@?@% t #g) pl ug si gnal
core v re 321 anidi syr o 6umeiceg ttavel ol sijgsa ynale rodma v r20 3des2% iblel fim st

shield 34 is recejved inéo a thagugﬁ gﬁie, of which dianeter is
appr oxi mat SR Het YandL 58 FREf ilPsPT stmeld 34, forned in the plug-side
housi ng. The protrudi ng section 36 protrudes in the 30 direction away from

the plug signal core wire 32, extending fromthe end of the first shield
34. 49 The second shield 3 is formed of a conductor

electrically insulated from the plug signal core wire 32,
10 extending from its 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
15 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.

20 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

25 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

30 substitutions without departing from the spirit and the

scope of the present invention, which is defined only by



Accordingly, the plug signal terminal 30 is |locked on the surface of the
pl ug-si de housing. In this enbodinment, the plug-side housing holds a
plurality of plug signal termnals 30 at the positions corresponding to
the 5 plurality of receptacle signal tgpm nals 20 described in connection
with Fig. 12 or 15. The second shield 37 is forned of a conductor
electrically insulated fromthe plug signal core wire 32, 10 extending from
its end in the axis direction and surrounding the plug signal core wire
32. The eqﬁbof t he %;gﬁgg.shield 37 is disposed to face the first shield
34, insert&d BEHRAG tH# Py signal core wire 32 and the first shield 34
near the protruding section 36. The 15 other end of the second shield 37 is
di sposed to face the coaxial cable 400, electrically coupled to the outer
conduct or TrdusertahxPRP1IdgBPE 140 and t he second shield 37 by sol dering.
20 The plug-sid o] : [ d a r.op il d t
plurality of p|3§§s?§§§ 8%e§%?%%?§m§0d3§§§?gg§%§ugpgggé %%%%F%%ﬁﬂkbggover,

t he plag-silde preseetct anveanipneperd yis epaysihéeeltectpiagadr sy gpat fohet ween
t he receptacl e-si de %o negﬁor.and t he coaxial 25 cable 400 to be fitted
with each Btheresa} Cﬁhﬁl HE PF EFEHRT i venti on has been described by way
of exenpl ary enbodi nents, it should be understood that those skilled in
the art m ght make nmany changes and 30 substitutions w thout departing from
the spirit and the scope of the present invention, which is defined only
by 50



t he appended clains. Industrial Applicability As obvious fromthe
description above, according to 5 the present invention, it is possible to
properly perform the test of the device under test. 51 CLAIMS 1. A device
interface apparatus for providing a degice under test with a test signal
to test said device under test and receiving an output signal outputted
fromsaid device under test, conprising: a pin electronics board
conprising: a driver for outputting said test signal; and a conparator for
sanpling said output signal; a boargii&ﬂg connector provided on an end
section of said pin electronics boar rein said board-side connector
conprises: a board-side core wire for transmtting a transm ssion signal
which is at |least either said test signal or said output signal; and a
boar d- si del shi &l aleéfafqeouh@i:ﬁef§§ied ARRA AL 8T dECForRF W FSing Soddestice

contacti ”Qn?déxergﬁgi" r?aédtg‘é‘é' pq&ofbslfdeat els d °§ g g'e'i}gc%a'djn@&“ ce

under test; a socket SI connect or sal socC wherein said
socket - m(hﬁ$bnaedtamaﬂnnnmgean wuﬂm&@tssgdehxnutpwttﬁﬁoﬁr&muhamﬁor

recei ving a|d tran s%ion SI nal to or fromsaid device wunder test via
sai d sockét®VHnd 8ng est, comprising

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 output 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

. bcard-side connector;



a socket-side shield surrounding said socket- side core wire; and 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 boggd-side connector; 52 a socket
fitting connector fitted with said socket-side connector; and a

transm ssion cable for transmtting said transm ssion signal between said
board fitting connector and said socket fitting connector, and said

transm ssi on cabl e co rISEig d£b€€sn155|on line far tra
ai

transm ssi on signal et wd8H 395 ST e hi étte salh sock t S|de

core mﬁregwﬁkﬁgxgia@atbyn@@u@klngnﬁald board-side core wire and said
socket-side core wire; and a cable shield electrically coupled to sald
boar d- si de shi el d and Saitd&dbekeissPle SR € d TR0 TSR TR hRP saiatd

transm ssiQn Jdfies s 2on AsdgHaGe B@E&ééﬁcgaéap%@éﬁ% 9§t€£ﬁbm%%r4rﬂe&ﬂ

wherei n sai d board-side connector conprises: a plurality of said board S|de
core w ressncargk sdi sobbardfsicde nghiceirhesurgounaiidig each of said plurality

of board-si de core(ynres sai d.socke contacts each of said term nals of
sai d transmission cablé compri

a transmission line for transmitting said
transmission signal between said board-side core wire and
salid 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 claim 1,
wherein
said board-side connector comprises:
a plurality of said board-side core wires;
and
salid board-side shield surrounding each of
said plurality of board-side core wires,
said socket contacts each of said terminals of said
device under test and holds said 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
sald cable wunit comprises a plurality of said

transmission cables.



devi ce under test and holds said device under test; said socket-side
connector conprises: a plurality of said socket-side core wires; and said
socket - si de shield surrounding each of said plurality of socket-side core
wires, and said cable unit conprises asplurality of said transm ssion
cables. 53 3. A device interface apparatus as clainmed in claim2 further
conprising a connector holding unit for holding said socket fitting
connector on a predeterm ned position, so that said socket fitting

i d. ket i id ket -si.d i.s fi d
comestor § 0oy o7 kR MELe! Daakd-geckel sidecomeg o6 i 141 od

devi ce i ntfffiacer appapativsi s &l aoiedddbe! AbMi3ngf Wither feenMHdisdingg a
not her board unit conprising said cable unit and said connector hol ding
uni t; and SRRt eRPEBF e LHACE PO HP 5P 3oekefcaRIMdAISE Rutketenri de

connect or ’sdml,er{% ”sé%dag%%%h%q'teciqg{j t &l c & Meghani calily Ahached or

detached to or om sai mot herboar o uni't accordi ng to whet her sai'd
socket -si de comleet®inamcishi dosteketsifiet t¢omgneohnectior arnéetkidt tvedthw th

each other_or not. 5. A device interface apparatus_as clai in claim4,
mhereinsnﬁ%ﬁ%et%%ﬁgBFe gﬁ%ﬁﬁ@?f(ﬁ%ﬁﬂf%ﬁﬁ esBBndFﬁd%togiéqgkﬁﬁﬂﬁn?§pe of
sai d devi g dHwesnt est and attached to

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 said 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 is 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



sai d not herboard unit when said device under test of a corresponding
product type is tested. 6. A device interface apparatus as clainmed in claim
4 further conprising a test head conprising said pin electronics board
and sai d board-side connector, whereinggaid notherboard unit can be

mechani cally attached or detached to or fromsaid test head according to
whet her sai d board-side connector and said board 54 fitting connector are
fitted with each other or not. 7. A device interface apparatus as cl ai ned
inclaim2,, wherein said board- C or co jses a plurality of

sai d boar éilsqtd’él%h?%ﬁ’%%cg%pgfﬁ 3&%& Cﬁr"\”b na‘?%%hggé ©of Orsgliog ‘plurality of
board-side core wires and electrically independent fromone another in

sai d board side connector, and said cable shields of said plurality of
transmissilon cAbPeyigce i HeRpEMERNEPPSGR e aRoCherinasht WkeR18dd boar d
fitting cqpﬂgggog and said socket fitting connector and respectively
electrically coupled to each of said plurality of board-side shields. 8 A
devi ce interfaceajppabatus-as del aiomuecnoc| gompz,isashex ephugaild thoar
fitting conne tor cgngrlses ura it ansmi ssion.core wre

respecti veld/t c%ﬁﬁF fgeeﬁﬂf%ﬁ %af85P¥8%§%%§| ?P?f?%@dngsgﬁﬁh;ﬁ{wallty
of transmssidnprabhestyardt ophiasidly ebrler anstesshng shiedtdsically

respectively surrounding each of said plurality of transm ssion core
independent from one another in said board-side connector,
and
said cable shields of said plurality of
transmission 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 1lines 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 another 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



wires, electrically independent fromone another 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 clainmed in claigg7, wherein said pin electronics
board conprises: a signal wire for transmtting said 55 transm ssion
signal; and a plurality of ground wires which are grounded, said
board-side core wire formed of a conductor extends linearly, said

board-side shield is formed of a conductor electrically insulated from
sai d boar <1 LHFEOWi PEIPd%t ERfing in an axis direction of said

board-side core wire @andp3uiaunrdl Ngogai dyhwaid- Sivde Gor ewni £, adiee sai d
boar d-si de connector further conprises: a signal electrode extending from
sai d boar #r®iHEe@ore wire and el ectrically coupling said board-side core

wre and said sigpgg | 1.8 3¢ | ity of d ectr di ng
from sai d board-side \sMhlae %a&fd%%l Fr?goL%ech‘ﬁh}étehe;fg\%m%;éﬁ Sgljlfd ésic%ﬁgq&%{cg%t r ode
i nt er posedx@rdcolpheaglgai d board-side shield and each of said plurality

of ground wires. 10. A devjce, interface apparatus as clainmed in, claim?2,

wherein sai d socketd it HTELE orSIbdhigt i 465 §9pM§cal PEy @f conductor

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

salid 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

salid socket-side connector comprises a plurality of
sald 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.



sai d socket-side shields respectively surrounding each of said plurality
of socket-side core wires and electrically independent fromone another in
sai d socket-side connector, and said cable shields of said plurality of
transm ssion cables are electrically igdependent fromone another between
said board fitting connector and said socket fitting connector and
respectively electrically coupled to each of said plurality of socket-side
shields. 56 11. A device interface apparatus as clained in claim10,

wherein sai.d saocket fitting connector conprises: | ural,ity .of,

Lransm ssion oot S TEE FRSBECE Sery P HAUR Be T ooLarBoEr dRs A 11 ne of
each of saikrplinrabidysetxkbrafsmtSsiPpresrabdt €sor andmprpkesal ity of

transm ssion shields respectively surrounding each of said plurality of
transm ssi on cor®e PHRFasityl et Crédlani § HWadpePeent VEFEM SFSPATGIHER Y n said

socket fit £onnegt og -@ndt&%ggggt' cpupli ngreagh o pof idplyrality
of cable é%% ds and eacﬁlof sai laﬁﬁﬁﬁgtyPogésogﬁetggfae éﬁ?eﬁﬁg.&lz. A
devi ce i ntgerd kel @appaf atusnasiiclsdioredalled ai and0, wherein sai d socket

ol ural ity of gr Gun@ M s Ghi Cif afE BrOINISE S RPbkEE R TR wi e
formed of 96006081085 ecach 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,

sald socket-side shield is formed of 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 other with said



extends linearly, said socket-side shield is forned of a conductor
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 £%i de connector further conprises: a
signal electrode extending fromsaid socket-side core wire and
electrically coupling said socket-side core wire and said signal wire; and
a plurality of ground el ectrodes extending from said socket-side shield,
faci ng each ot her 'tqisa'd S7.siagnal el ectrode interposed, ,and coupling
sai d socket=9'8 te st rGOAa%dlélac S5 &% d2pur PPy TE gFotfd SMFRst 13. A
devi ce i nterdéaceh appar ahdseashClodi Mefid npxhadmMdy ovhgkreumdsaiid-dward
fitting connector conprises: a transm ssion core wire coupled to said
transm ssion |ine of said transm ssion cable; and a transm ssion shield

surroundi g sai g gLLRRSMSH N £LOL Ea¥bE kN SAL SOLKRLAT LH idl%i‘}r_?gi‘,e(?t or

and coupling said cable shield and said board-side shield, and sal
boar d- si devisdtieln contacts said transm ssion shield before said board-side
core wire is couple rransnm ssion core wire, when said board-side

i.d
connector and saj&f o%gﬁrgﬁkﬁﬁﬁdngoﬁﬁﬁﬁ%ﬁ Ur “UBRPrEESE 0  each other. 14.

A device interface apparatdsnasigkaofiedciotec! &iifel, 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 is coupled to
sald transmission core wire, when said board-side
connector and said board fitting connector are coupled to

each other.

14. 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



wherein said socket fitting connector conprises: a transm ssion core wre
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 cagle shield and said board-side
shield, and said socket-side shield contacts said transm ssion shield
before said board-side core wire is coupled to said transm ssion core

Wi re, when said socket-side connector and said socket fitting connector

are couplqﬂ)ﬁgéég g@ﬁgrgther.



