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t he present

relates to a test apparatus. Mre particularly, the present
relates to a test apparatus adopting an open architecture.
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the diagnosis circuits are properly coupled for each type. Since 2
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Background Art

[0003] A conventional test apparatus performs the test of
an electronic device which is mounted on a performance board
for measurement being attached to a test head. In addition,
when the test apparatus diagnoses a test module provided inside
the test head, a performance board for diagnosis being attached
to the test head performs the diagnosis of the test module, where
a diagnosis circuit is formed on the performance board for
diagnosis.

[0004] In such test apparatus, a variety of types of test
modules are held in slots of the test head in response to the
types. Andon the performance board for diagnosis a plurality
of diagnosis circuits are formed for diagnosis of the various
types of test modules respectively, being fitted into the slots
holding the various types of test modules respectively. In
addition, when the performance board for diagnosis is attached
to the test head holding the test modules, the test modules and

thediagnosis circuitsareproperlycoupled foreachtype. Since

S
and



it is recognized that no prior art docunments now exist, the prior art
docunents will not be nentioned. [0005] In order to increase the degree of
freedomfor the systemconfiguration of a test apparatus, a test apparatus
adopting an open architecture is now devel oped. In the test apparatus
adopting an open architecture the test 2nodul es of the test head can be
freely positioned. Accordingly, when the diagnosis circuits performthe

di agnosis of the test nodules by way of the performance board for diagnosis
al ready made and positioned, there occurs a problemthat the diagnosis
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positioned, there occurs a problem that the diagnosis circuits

cannot be properly coupled to the test modules in a corresponding
manner.

[0006] Therefore, it is an object of the present invention
to provide a test apparatus, which is capable of overcoming the
above drawbacks accompanying the conventional art. The above
and other objects can be achieved by combinations described in
the independent claims. The dependent claims define further
advantageous and exemplary combinations of the present

invention.

Disclosure of the Invention

[0007] According to the first aspect of the present invention,
a test apparatus for testing an electronic device, includes a
test module for sending and/or receiving a test signal to and/or
from the electronic device, a test head including a plurality
of TH slots for detachably holding the test module, a diagnosis
module for performing diagnosis of the test module, and coupling
means including a plurality of PB slots being electrically
coupled to the TH slots respectively for detachably holding the

diagnosis module, wherein the diagnosis module held in one of



the PB slots diagnoses the test nodule held in one of the TH slots being
electrically coupled to the one the PB slots.
be a performance board being detachably held by the test head.

of the TH slots may include a sane type of connector so that the te
nodul e can be coupled to any of the TH3slots, each of the PB slots
I ncl ude a sane type of connector so that the diagnosis nodule can b

coupled to any of the PB slots,
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and the TH and PB slots may have a sane

type of electrically coupling pattern. [0010] The coupling nmeans may
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[0010] The coupling means may include a memory for

correspondingly storing identification information of the test
module and identification information of the diagnosis module
diagnosing the test module, a test module identification
information obtaining unit for obtaining the identification
information of the test module from the test module, a diagnosis
module identification information obtaining unit for obtaining
the identification information of the diagnosis module from the
diagnosis module, and an identification information comparing
unit for comparing the identification information obtained by
the test module identification information obtaining unit with
the identification information obtained by the diagnosis module
identification informationobtainingunit, and checkingwhether
the memory stores the identification information in a
corresponding manner or not, and the test apparatus may continue
electrically coupling the test module and the diagnosis module,
if the memory correspondingly stores the identification
information obtained by the test module identification
information obtaining unit and the identification information
obtained by the diagnosis module identification information

obtaining unit, and electrically disconnect the test module and



obtaining unit, and electrically disconnect the test nodule and 4 the

di agnosi s nodule, if the nenory does not correspondingly store the
identification information obtained by the test nodule identification
informati on obtaining unit and the identification information obtained by
t he di agnosis nodule identification i@formation obtaining unit. [0011] The
di agnosi s nodul e may include a nenory for storing identification

i nformati on of the test nodule to be diagnosed by the diagnosis nodule, a
test nodule ident if icat ion information obtaining unit for obtaining the
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information comparing unit for comparing the identification
information obtained by the test module identification
information obtaining unit with the identification information
stored in the memory, and the coupling means, the test module
or the diagnosis module may continue electrically coupling the
test module and the diagnosis module, 1f the identification
information obtained by the test module identification
information obtaining unit and the identification information
stored in the memory coincide, and electrically disconnect the
test module and the diagnosis module, if the identification
information obtained by the test module identification
information obtaining unit and the identification information
stored in the memory do not coincide.
[0012] The test module may include a memory for storing
identification information of the diagnosis module used for
diagnosis of the test module, a diagnosis module identification
information obtaining unit for obtaining the identification
information of the diagnosis module from the diagnosis module,
and an identification information comparing unit for comparing
the identification information obtained by the diagnosis module

identification information obtaining unit with the



et —————

and an identification information conparing unit for conparing the
identification information obtai ned by the diagnosis nodule identification
information obtaining unit with the 5 identification information stored in
the nenory, and the coupling neans, the test nodul e or the diagnosis nodul e
may continue electrically coupling the test nodul e and the diagnosis
nodule, if the identification infornmation obtained by the diagnosis nodule
identification information obtaining unit and the identification
information stored in the nmenmory coincide, and electrically disconnect the
test nodul Loation
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[0013] The diagnosis module may be held in two of the PB
slots so as to be electrically coupled to both the test modules
for signal input and output, and perform diagnosis of the test
modules for signal input and output.

[0014] The diagnosis module may be held in a plurality of
the PB slots so as to be electrically coupled to a plurality
of same type of the test modules, and perform diagnosis of the
test modules.

[0015] The summary of the invention does not necessarily
describe all necessary features of the present invention. The
present invention may also be a sub-combination of the features
described above. The above and other features and advantages
of the present invention will become more apparent from the
following description of the embodiments taken in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Fig. 1 shows a perspective view of a test apparatus
100.
[0017] Fig. 2 showsacross-sectional viewof a test apparatus

100.
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[0016] Fig. 1 shows a perspective view of a test apparatus 100. [0017] Fig.
2 shows a cross-sectional view of a test apparatus 100. 6 [0018] Fig. 3
shows an exanple of the functional configuration of a performance board
108. [0019] Fig. 4 shows an exanple of the functional configuration of a
test nodule 106. [0020] Fig. 5 shows aé exanple of the functional
configuration of a diagnosis nodule 112. [0021] Fig. 6 shows anot her exanple
of the coupling type of a test nodule 106 and a di agnosis nodul e 112. BEST
MODE FOR PRACTI CI NG THE | NVENTI ON [ 0022] The invention wll now be descri bed

based on i@g Prefegégd egbod] Iﬂgmgs g“‘%*?ﬁEhQOt fntgﬂglfggkbqkhggﬁe scope
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BEST MODE FOR PRACTICING THE INVENTION

[0022] 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 essential to the invention.
[0023] Figs. 1 and 2 show an example of the configuration
of a test apparatus 100 related to an exemplary embodiment of
the present invention. Fig. 1 shows a perspective view of the
test apparatus 100, and Fig. 2 shows a cross-sectional view of
the test apparatus 100. The test apparatus 100 includes a test
head 102, TH slots (Test Head slots) 104, test modules 106, a
performance board 108, PB slots (Performance Board slots) 110,
and diagnosis modules 112. Further, the performance board 108
is an example of coupling means of the present invention.
[0024] The test head 102 includes a plurality of TH slots
104 for detachably holding the test modules 106 for sending
and/or receiving test signalswith the electronic device. Each
of the TH slots 104 includes a same type of connector so that
the test modules 106 can be coupled to any of the TH slots 104.
[0025] The performance board 108 includes a plurality of
PB slots 110 for detachably holding the diagnosis modules 112



and/ or receiving test signals with the electronic device. Each of the TH
slots 104 includes a sane type of connector so that the test nodul es 106
can be coupled to any of the TH slots 104. [0025] The performnce board 108
includes a plurality of PB slots 110 for detachably hol di ng the di agnosi s
nodul es 112 7 for perform ng the diagn@sis of the test nodul es 106
detachably held by the test head 102. Each of the PB slots 110 includes a
sanme type of connector so that the diagnosis nodules 112 can be coupled to
any of the PB slots 110. [0026] The TH slots 104 and the PB slots 110 have
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115 hol'a Bor e ity ERYR hdeld BEkne KEEE b81LE%L 08 BURARIRLII O] oo
106 hel d hgldhey Hheltaist Hehddory Ehettof ddid PR @ipbtes] 110 tilmeludes

correspondi ng PB slotinllo. And the diqggos's nodu| es 1]§gsend and/ or
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test nodul es 106. FOOZ?] Xs above, since the diagnosis nodules 112 are
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the diagnosis modules 112 send and/or receive test signals with
the test modules 106 via wirings provided on the performance
board 108 in order to perform diagnosis of the corresponding
test modules 106.
[0027] As above, since the diagnosis modules 112 are
detachable to the performance board 108, the diagnosis modules
112 can be held at the positions in response to the test modules
106 to be diagnosed. Accordingly, in the test apparatus 100
adopting an open architecture when the test modules 106 are
replaced, the test modules 106 and the diagnosis modules 112
can be properly coupled by replacing the diagnosis modules 112
in response to the replaced test modules 106 to perform the
diagnosis of the test modules.
[0028] Fig. 3 shows an example of the functional
configuration of the performance board 108 of this embodiment.
The performance board 108 includes a memory 200 for
correspondingly storing the identification information of the
test modules 106 and the identification information of the
diagnosis modules 112 diagnosing the corresponding test modules
106, a test module identification information obtaining unit
202 for obtaining the identification information of the test

modules 106 from the test modules 106, a diagnosis module



The performance board 108 includes a nenory 200 for correspondingly storing
the identification information of the test nodules 106 and the
identification information of the diagnosis nodul es 112 di agnosi ngt he
correspondi ng test nodules 106, a test nodule identification information
obtaining unit 202 for obtaining the Bdentification information of the test
nodul es 106 fromthe test nodul es 106, a diagnosis nodule 8 identification

i nformati on obtaining unit 204 for obtaining the identification information
of the diagnosis nodules 112 from the diagnosis nodules 112, and an
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108 continhesiddweificatiyn information of the test modules 106 is the
informationindicatingthetypesof the test modules 106, whereas
the identification information of the diagnosis modules 112 is
the information indicating the types of the diagnosis modules
112.
[0029] The performance board 108 obtainsthe identification
information fromeach of the test modules 106 and the diagnosis
modules 112 held by the corresponding TH slots 104 and PB slots
110 respectively. In other words, the performance board 108
obtains the identification information from each of the test
modules 106 and the diagnosis modules 112 being electrically
coupled as it is attached to the test head 102.
[0030] The performance board 108 continues electrically
coupling the test modules 106 and the diagnosis modules 112,
if the memory 200 correspondingly stores the identification
information obtained by the test module identification
information obtaining wunit 202 and the identification
information obtained by the diagnosis module identification
information obtaining unit 204. For example, the performance
board 108 is mounted onto the test head 102, and locks the test
head 102 and the performance board 108 with the test modules
106 and the diagnosis modules 112 being electrically coupled



coupling the test nodul es 106 and the diagnosis nodules 112, if the nenory
200 correspondingly stores the identification infornation obtained by the
test nodule identification information obtaining unit 202 and the
identification information obtained by the diagnosis nodul e identification
i nformati on obtaining unit 204. For exanple, the performance board 108 is
nmounted onto the test head 102, and |ocks the test head 102 and the
performance board 108 with the test nodules 106 and the di agnosis nodul es
112 being electrically coupled 9 via the performance board 108. Then, the
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identification information obtained by the test module
identification information obtaining unit 202 and the
identification information obtained by the diagnosis module
identification information obtaining unit 204. For example,
the performance board 108 is mounted onto the test head 102,
and locks the test head 102 and the performance board 108 with
the test modules 106 and the diagnosis modules 112 being
electrically coupled via the performance board 108. Then, the
performance board 108 obtains and compares the identification
information from both the test modules 106 and the diagnosis
modules 112, and if the information of both sides does not
correspond to each other, it discontinues locking the test head
102 and the performance board 108. Consequently, the test
modules 106 and the diagnosis modules 112 are electrically
disconnected.
[0032] As above, since the performance board 108
electrically couples or disconnects the test modules 106 and
the diagnosis modules 112 by comparing the identification
information of both sides, the diagnosis of the test modules
106 canbe performedwhile the test modules 106 and the diagnosis

modules 112 properly correspond to each other.



nodul es 112, and if the information of both sides does not correspond to
each other, it discontinues |ocking the test head 102 and the performance
board 108. Consequently, the test nodules 106 and the diagnosis nodul es 112
are electrically disconnected. [0032] As above, since the perfornmance board
108 electrically couples or disconnect® the test nodul es 106 and the

di agnosi s nodul es 112 by conparing the identification information of both
sides, the diagnosis of the test nodules 106 can be performed while the

t est nDduIes 106 and the diagnosis nodules 112 properly correspond to each
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the diagnosis nodule 112, and an identification information conparing unit

214f or cokper dnggpﬁélﬁd@rft ithigntt et i nednhes | bR6, obt diaenosy s Medlleynosi s

Fggﬁlsf:ga %8& |n%8?%8 P%#?é%%ééﬁ%ﬂl%g&gﬁ%h nnr£££%%£f¥%égﬁ%g$ﬁe pé?%ornance

board 108igkhaifischbgoaoipbsimanion esWlie Biagnblee si dednléired febmitHeor mati on
conparlng unit 214, and if the identification information obtained by the

di agnosi s dipgnarési dBeRREecadtion PRFor ARt | KIETHL: Bl AP INI N EREMEH®N he
| dentifi C%{nggr&g&%gﬁ% beR %PESﬂPéPlﬁg%hge{/@éﬂt?%Pc&@iﬁﬁ'lq&orr&alﬁon

perfor mance boar ontinues efectrrcall cou
obtained by the diagnosis module identification information

obtaining unit 212 with the identification information stored
in the memory 210.

{0034] The performance board 108 obtains the comparison
result fromthe identification information comparing unit 214,
and if the identification information obtained by the diagnosis
module identification information obtaining unit 212 and the
identification information stored in the memory 210 coincide,
the performance board 108 continues electrically coupling the
test module 106 and the diagnosis module 112. Meanwhile, if
the identification informationobtained by the diagnosis module
identification information obtaining unit 212 and the
identification information stored in the memory 210 do not
coincide, the performance board 108 electrically disconnects
the test module 106 and the diagnosis module 112. As above,
the test module 106 having a function of comparing the
identification information may detect whether the diagnosis
module 112 is suitable.

[0035] Fig. 5 shows an example of the functional
configuration of the diagnosis module 112 of this embodiment.
The diagnosis module 112 includes a memory 220 for storing the

identification information of the test module 106 to be



test nodul e 106 and the diagnosis nodule 112. Meanwhile, if the

I dentification information obtained by the diagnosis nodule identification
i nformati on obtaining unit 212 and the identification information stored in
the nenory 210 do not coincide, the performance board 108 electrically

di sconnects the test nodul e 106 and tie di agnosis nodul e 112. As above,

the test nodule 106 having a function of conparing the identification

i nformati on may detect whether the diagnosis nodule 112 is suitable. [0035]
Fig. 5 shows an exanple of the functional configuration of the diagnosis

nodul e 112, of thi nbodi.nent ... _The di agnosi.s_no e 112 . ncl ude menory
7901 or - SEbPPRGEERe DY bid | Siplarsier oRRarTen BF2 fnd t S mieraIf06 o’ be
11 di agnosgenbyfibacichagifesinatiaiibBti1Ring dreisd 20edidobt denthdikdat i on

informati on obtaining unit 222 for obtaining the_ identification information
of the tesfeRplfieatbenimfpiraridset thaatretmedubad ¢hirarmhs teati on

I nformati N i . . QL mpar i L dent.i-f Lan_information
obt ai ned P e g L 1R D R T ! D20
with the 22entorf iceatpeani rignebrerdidenit iftiaaed onn infermandon 2btained@B§] The

performance board 108 _obtai ns %he conparison result fromthe identification

i nf or mat i BRE CFRfaMAY Leni #eDE4 F1CaRdons LR HRITYRHPT FPREA 15HPF MibrePon

obt ai ned Pyt hgd q%ientmwa%iidiﬁmﬂffaﬁ@ttiigﬁ geéﬁéavﬂ O RfeioryNg2gni t 222

and the i1dentification information stored in the nenory 220 coOi ncide, the

per f or man€@0®»ohr d 10Bec periforsensieediaanshl108 cobiprimg the coeparisdnl es 106
and t he diagg Si e identificatiqﬂéa formation

. S _nodul es 1%?:.N@ nwhile. if  th ( (

obt ai ned BSTRG TREN D ACIo0 . VGG BRTRR? BR TR BB A g it 222

and the and if the identification information obtained by the test
module identification information obtaining unit 222 and the
identification information stored in the memory 220 coincide,
the performance board 108 continues electrically coupling the
test modules 106 and the diagnosis modules 112. Meanwhile, if
the identification information obtained by the test module
identification information obtaining wunit 222 and the
identification information stored in the memory 220 do not
coincide, the performance board 108 electrically disconnects
the test module 106 and the diagnosis module 112. As above,
the diagnosis module 112 having a function of comparing the
identification information may detect whether the test module
106 is suitable.
[0037] Further, all of the performance.board 108, the test
modules 106, and the diagnosis modules 112 do not necessarily
have the functional configurations described in connectionwith
Figs. 4 to 6, and any of the performance board 108, the test
modules 106, and the diagnosis modules 112 may have the
functional configurations described in connection with Figs.
4 to 6 to judge the appropriateness of the counterpart coupled.
[0038] Further, although it is the performance board 108

that continues or discontinues electrically coupling the test



identification information stored in the menory 220 do not coincide, the
performance board 108 electrically disconnects the test nodule 106 and the
di agnosi s nodul e 112. As above, the diagnosis nodule 112 having a function
of conparing the identification information may detect whether the test
modul e 106 is suitable. [0037] Furthe¥2 all of the performance board 108,
the test nodules 106, and the diagnosis nodules 112 do not necessarily
have the functional configurations described in connection with Figs. 4 to
6, and any of the performance board 108, the test nodules 106, and the

di agnosi Smaaeyﬁsao;sgnagxteg@yg?w@isfrﬂaeﬁlie@ﬂz SRREBH eﬁémp@ﬁzsigdnbed in

connection wt 6 To judge the appropriateness of 'the

count er paresubdbtipldd.thq 0038}t Hiicaeion ainhougationi dnt Heigeer f dr b@nde board
108 that ntinues or discontinues.electricall oupling the test 12
Todul es 196 BRRAE RES Y Ao Ges trtraE S § 06 S BERERESE T AL RES T PREL ¢ of
the identelkbeatiogllpf @supling e Hds: mbdllds 104 RId1gheVdikgnide ilest

modul es 106 nay continue or discontinue electrically coupling the test
nmodul es 10edahest he2 dPagedsirs thepgamearisonpeewel bbby héec pegdorssmceesul t by

the perfo r 08 0 e d ' . rison
resul t b%gggée}%ggéhn Lnéi?éﬂééaﬁﬁméaﬁyﬁﬁ gé%&%?§%%0 u %éﬁggﬁﬁgﬁgﬁgbntinue
or di sconbiyntideeltesdt imedilye£oupki ngrt tet ehifagruskiesmod@beand1Rhenagi agnosi s
nodul es 112 based on the conparison result. by the test nodul es 106 or the

per f or ran€@NbBRE FOS1S6PIHASEE eJﬁF%W%&%PQ&HnBeW t* - Mididiefgnosi s
modul es 118¢ J{SR¢ L r%c%ﬁ%‘éﬁiuqré%t Ded HeAPLh t¥e LORpEPURLLRGJRE _Of

t he test nodﬁ{e 106 an e diagnosis nodule 112 of thi's enbodi nent. The

di agnosi sbydthg ¢ ebl2 mogpieshdlod on thepperdlormance board 108, or based
on the comparison result by the diagnosis modules 112.
[0039] Fig. 6 shows another example of the coupling type
of the test module 106 and the diagnosis module 112 of this
embodiment. The diagnosis module 112 may be held inaplurality
of PB slots 110a and 110b in order to be electrically coupled
to a plurality of the test modules 106a and 106b. The test
module 106aisheldinthe TH slot 104abeingelectricallycoupled
to the PB slot 110a, whereas the test module 106b is held in
the TH slot 104bbeingelectrically coupled tothe PB slot 110b.
In addition, the test module 106a and the test module 106b are
electrically coupled via the diagnosis module 112.
[0040] For example, the test module 106a is a test module
for signal output of analogelectrical signals, whereas the test
module 106bisatest module for signal input of analogelectrical
signals. The diagnosis module 112 can perform the diagnosis
of the test module 106a for signal output and the test modules
106b for signal input by inputting the electrical signals
outputted from the test module 106a to the test module 106Db.
[0041] In addition, the test modules 106a and 106b are the
same type of test modules. The diagnosis modules 112 may be

electrically coupled to the test modules 106a and 106b of the



of PB slots 110a and 110b in order to be electrically coupled to a
plurality of the test nodul es 106a and 106b. The test nodul e
106ai shel dinthe TH sl ot 104a being electrically coupled to the PB slot

110a, whereas the test nodule 106b is held in the TH sl ot 104b being
electrically coupled to the PB slot I1Bb. In addition, the test nodul e 106a
and the test nodule 106b are electrically coupled via the diagnosis nodul e
112. [0040] For example, the test nodule 106a is a test nodule for signal
out put of analog electrical signals, whereas the test nodule 106b is a test
modul e foLa%k0Rghel APUELET s2R8! OImE! SLhd i Forth WM S11 B0 @WOSipe modul e
112 can performthe diagnosis of the test nodule 106a for signal output and
the test Mmedtl woduleshblésa angnbdeh ipua sgguerhital pg parakl ettmargwr .si gnal s
outputted[frg t he st_.nmodul e %OGadto t he.t est np ul e 1gg€. Lgp4 n
addi ti on, ‘CR&%t est HEE 11065 and9188R°87 8 eI ¢ of"*est"Sodul es.
The di agnaskstipedhey dddplay te tHARC Rakbyt EatPhEdul 8stde geasompdul es
106a and 106b of the 13 sane type at the sanme tinme, and performthe

di agnosi s tbe dirgnesss. nddupdditden . any edebhe roer kayurpes droawd gdital | el
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addi ti on, embpd@mehbemfg rHoreranee fuaakdohld, cohhegteat i ondidesri®ed iar the
di agnosi s nodules 112 in this _enbodi mrent may have the functional
confi gur afPBReEEIERI BN Fitd cAnnécP¥ on BF T HIBRGEhS 2pPIRPHL R eReRRy©h he

appr 0pr | akfaessyker pAPCCAULAEARGY COUPLEHe Rabhig same manner. [0044]
the p e

Al t hough resent “i nventi on has been descri by way of exenpl ary
enbodi nent {00## ] shodld hoaigin ddres o arttati nviendsiors lidd debeam ddscmibedrn ght
make rranyb():,h‘;a}g eosf aer;cdemplary embodiments, it should be understood that
those skilled in the art might make many changes and
substitutions without departing from the spirit and the scope

of the present invention which is defined only by the appended

claims.

INUSTRIAL APPLICABILITY

[0043] As obvious from the description above, according to
the present invention, it ispossible toprovide a test apparatus
for coupling a test module and a diagnosis module and performing

diagnosis of the test module.



substitutions without departing fromthe spirit and the scope of the
present invention which is defined only by the appended clains. |NUSTRI AL

APPLI CABI LI TY [ 0043] As obvious fromthe description above,

according to

the present invention, it is possible to provide a test apparatus for
coupling a test nodul e and a di agnosi sl4mdul e and perform ng diagnosis of
the test nodule. 14 WHAT IS CLAIMED |IS: 1. A test apparatus for testing an
el ectronic device, conprising: a test nodule for sending and/or receiving a
test signal to and/or fromsaid electronic device; a test head conprising a

pIuraIitywﬁRTT?Ssth§M§BrIggtachably hol di ng said test nodul e; a diagnosis

nodul e for performng

I'agnosi s of said test nodule; and coupling neans

conprising a plurality of PB slots being electrically coupled to said TH
slots respectively for detachably_ holding said diqgnosis podul e,, wherein

sai d di aghosi s®notRfe REPRLATUSheldr LEHHIY sPBt L

X LrLes SXiiFRrest

modul e hehgmggi%@ﬁg?f said TH slots being electrically coupled to said one

said PB sl ot

test apparatus as clainmed in claim1l1, wherein said

coupling neans fest medibe ntor edioking bedrigrdeeaehubhy actesthysismiad t est

head. 3. A _test, ,apparatus_as c
slots conﬁPiEQQ/Sgsg

m 1, wherein each of said TH

Laimed in claiml
FEY; §B&FLEGhARLESr 988 1FRat said test nodul e can be

coupl ed to any aafestahéad HompeliBingachl @faBat flof THslots for detachably

holding said test module;

a diagnosis module for performing diagnosis of said test

module; and

coupling means comprising a plurality of PB slots being

electricallycoupledtosaidTHslotsrespectively fordetachably

holding said diagnosis module,

wherein said diagnosis module held in one of said PB slots

diagnoses said test module held in one of said TH slots being

electrically coupled to said one said PB slots.

2. Atest apparatusasclaimedinclaiml, whereinsaidcoupling
means is a performance board being detachably held by said test
head.

3. A test apparatus as claimed in claim 1, wherein each of
said TH slots comprises a same type of connector so that said
test module can be coupled to any of said TH slots, each of said
PB slots comprises a same type of connector so that said diagnosis
module can be coupled to any of said PB slots, and said TH and

PB slots have a same type of electrically coupling pattern.

4. Atest apparatusasclaimedinclaiml, whereinsaid coupling

means comprises:



PB slots conprises a sane type of connector so that said diagnosis nodule
can be coupled to any of said PB slots, and said TH and PB slots have a
sanme type of electrically coupling pattern. 4. A test apparatus as clained
in claiml, whereinsaid coupling neans conprises: 15 a nenory for
correspondingly storing identificationtSinformation of said test nodul e and
identification information of said diagnosis nodul e di agnosing said test
nodul e; a test nodule identification information obtaining unit for
obtaining said identification information of said test nodule fromsaid

test nodul e; aad!rﬁ&ﬁ@ﬂ/5_f‘&dUEérké@ﬁbh&&ﬁ?iyor‘s&d‘fﬂ!i@ati'dé'htq@i%dﬂi% uni t
for obtaining said identification informafion of said diagnosis nodule from
sai d di agaosezmatdanerf sad dahe stemdylie anfoident bf heat ben davfsamiatgamit for
conpari ng saiddi entificatiop 'nfﬁngationnobt%LQege%¥ sa%ql%gst nodul e

i dentific8fi SATPnPorFRPPSR BHPHLS SgoFACE 0Pt R34S §5 a8 at i on
information obhatest Mydsaeé dideENPsd St 1@ Ul ref ot ol | sl d ik dnfueriret | on
obtaining unit, and checking whether said nenory stores said identification
i nfor mat i éﬁriqbt@m@cm%%%hgenelﬁaﬁﬂéioarlnﬁéfc}naéﬂ@wfe%m tegtaqdsle
apparatusfgggt%gggs gg@cgghﬁggLy coupling said test nodule and said

di agnosi s nodul e, iF sai d nenory correspondingly stores said identification
information ohtdiagrdobyssavdulesideridif Bca o iifri ficatmaomi om fodrtraaitn iomy
obtaining unit and said identifjcafion |nfornmation gbtained by said

di agnosi sURB8ulteT] O | G ntOFHEt FHPRObERI APAGTBRFEOD &g S3id
el ect i callyorlhSeanABlS S #kdn 88k dTedulaoad Fakd1diagResis module, if

said nenory does not correspondingly store sai

anidentificationinformationcomparingunit for comparing
said identification information obtained by said test module
identification information obtaining wunit with said
identification information obtained by said diagnosis module
identification informationobtainingunit, and checkingwhether
said memory stores said identification information in a
corresponding manner or not, and wherein

said test apparatus continues electrically coupling said
test module and said diagnosis module, if said memory
correspondingly stores said identification information
obtained by said test module identification information
obtaining unit and said identification information obtained by
saiddiagnosis module identification informationobtainingunit,
andelectricallydisconnects said test module and said diagnosis
module, if said memory does not correspondingly store said
identification information obtained by said test module
identification information obtaining unit and said
identification information obtained by said diagnosis module

identification information obtaining unit.

5. A test apparatus as claimed in claim 1, wherein said

diagnosis module comprises:



identification information obtained by said test nodule identification
information obtaining unit and said identification information obtained by
said diagnosis nodule identification information obtaining unit. 5. A test
apparatus as clainmed in claim1, wherein said diagnosis nodul e conprises:
16 a menory for storing identificatiom®nformation of said test nodule to
be di agnosed by said diagnosis nodule; a test nodule identification
information obtaining unit for obtaining said identification informtion of
said test nodule fromsaid test nodule; and an identification information

conparing unit _f [-n hd i gentd £ i i i i.-ned by
sai d test mduﬁeaéwégg??{)#c%%?%ﬂhgnjf or mﬁ%ﬁ%ﬁ?&%ﬁ%ﬁ%%ﬁ%&%
i denti fi caesonmodfidentbi be dtagedsed by datdndipgnasd swimeideile ;sai d coupl i ng

nmeans, said test _nodul e or said diagnosis nodul e continues, electrically
Coupl | ng sai d PebEHoBOREL SntHSATHE Lo ot st i GOt K00 (P S AR | cat i on
i nformati eBrpralitachg B $addnt 8t caPUYh e nirdeRkitlibad f 21 8 REREMRIdAR
obtaining unit and said identification information stored in said nenory

coi nci de, fxan skhadt testl mpddilecoandct s said test nodul e and said diagnosis
nodule, if said Ldlﬂifﬁcaggon in%orna%iog obt ai ned rﬁ% ?aid t est _.nodul e

i denti ficati on 3Pt SiHetl'orf Ottht R REMQRt ™ CRNEEARS Y Heht PFicCaBes 9

i nfornati gaiat oAt i Pisat doALIBEYrEat iBAtolsOh Neédey Ga A ttesdt aRRNAY US as
clainmed in claim1, wherein said test nodule conprises: a nenory for
storing i dégnrifégpréan nfbrhermehion sahyaigiiaghoshBikoduWEtlysedaist

diagnOSiSiagn§§k9c5§§5nnPHH$§hation stored in said memory, and wherein
said coupling means, said test module or said diagnosis

module continues electrically coupling said test module and said
diagnosis module, if said identification information obtained

by said test module identification information obtaining unit

and said identification information stored in said memory
coincide, andelectricallydisconnects said test module and said
diagnosis module, if said identification information obtained

by said test module identification information obtaining unit

and said identification information stored in said memory do

not coincide.

6. A test apparatus as claimed in claim 1, wherein said test
module comprises:

a memory for storing identification information of said
diagnosis module used for diagnosis of said test module;

a diagnosis module identification information obtaining
unit for obtaining said identification information of said
diagnosis module from said diagnosis module; and

anidentificationinformation comparingunit for comparing
said identification information obtained by said diagnosis
module identification information obtaining unit with said

identification information stored in said memory, and wherein



a diagnosis nodule identification information obtaining wunit for obtaining
said identification information of said diagnosis nodule from said

di agnosi s nodul e; and an identification information conparing unit for
conparing said identification information obtained by said diagnosis
nmodul e identification information obtaihing unit with said identification
information stored in said nenory, and wherein 17 said coupling neans, said
test nmodul e or said diagnosis nodule continues electrically coupling said
test nmodul e and said diagnosis nodule, if said identification information

obt ai ned by saLd ;d; i e l td fd | i § i . n

unit and saiyd ?ggﬁt{:??ggt%#énﬁlg%#%fn%%:f%nﬂését%?@ﬂlné rsnglo %ﬁggf%tg%il%ci ge,
and el ect mbdaléyahiticnremeel sctsaidal bgcompding senidl sastd mathdgnasd sadadul e, i f
said identification information, qbfained , by said diagnhosjs dul e

i denti fi c3tPORCFRE Rt on Wdbeat ih%enEH%C%W%ﬁ#q 19% ORGedmed

i nformatigp fH%Qaig@lo%qisdmaameyid&%ﬁﬂg&@wﬁiiqﬁfqﬁnaﬁér?%t%amﬁg us as

claimed inclaiml, "wherein said diagnosis nodule is held in tw of said PB
sl ots so asit@rsksagkdetdentaf igatoaplistEamndividn s&iodedesn swidlimesiciryr si gnal

i nput dout f di is of said test pod f i.gnal
oot andcgbeaine. SRl et Fepl PEATEBeRecRR dai TR el BT aRd B o o
di agnosi sqiagHbeibsndtiIe | 1 A sAlidr fdéhi P csed sh RBIfE @it i56h dbtalidielde

electrically coupled to a plurality of same type of said test nodules, and
perf orns BY sRaigd idd agmosdisgmpdyi e fegification information obtaining

unit and said identification information stored in said memory

do not coincide.

7. A test apparatus as claimed in claim 1, wherein said
diagnosis module is held in two of said PB slots so as to be
electrically coupled to both said test modules for signal input
andoutput, andperformsdiagnosisof saidtest modules for signal

input and output.

8. A test apparatus as claimed in claim 1, wherein said
diagnosis module is held in a plurality of said PB slots so as
to be electrically coupled to a plurality of same type of said

test modules, and performs diagnosis of said test modules.



