1 *159159* DESCRI PTI ON TEST APPARATUS *@0002* Field
of the Invention [0002] The present invention rel ates
to a test apparatus. More particularly, the present..
invention relates to a test 1apparatus adopting an
open architecture. Further, the present appgmiw,mm""m,m”m
relates to a Japanese Patent Application ref

bel ow, the contents of which are incorporated herehid.
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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. And on 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. 1In
addition, when the performance board for diagnosis is attached
to the test head holding the test modules, the test modules and

thediagnosiscircuitsareproperlycoupled foreachtype. Since



to the test head holding the test nodul es, the test
nmodul es and the diagnosis circuits are properly
coupl ed for each type. Since 2 it is recogni zed that
no prior art documents now exist, the prior art
docunents w Il not be nentioned. [0005] In order to
i ncrease the degree of freedomfor the system
configuration of a test apparatus, a test apparatus
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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



coupled to the TH slots respectively for detachably
hol di ng the diagnosis nodule, wherein the diagnosis
nodul e held in one of 3 the PB slots diagnoses the
test nodule held in one of the TH slots being
electrically coupled to the one the PB slots. [0008]
The coupling neans nmay be a performance board being
det achably held by the test head [ 0009] Eachof the TH
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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 checking whether
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



i nformati on obtained by the test nodule identification
i nformati on obtaining unit and the identification
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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
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[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.



foll ow ng description of the enbodinents taken in
conjunction wth the acconpanyi ng drawi ngs. BRI EF
DESCRI PTI ON OF THE DRAW NGS [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

functi onal confi guration of a perfornmance board 108.
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configuration of a test apparatus 100 related to an
exenpl ary enbodi nent of the present invention. Fig. 1
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[i%r a?us %Oln‘fﬁ’étf‘ggtwégga?ﬁ‘f’u GSFHEPGGeQaﬁeSeQP the
preRs dd .emdd Eilnferie , Tek cHead ﬁb@tfﬁtélr% td §§%1@D€Hée§cope

106, a performance, 'board 108, PB sl ots (Performance
O%ééltedp§ﬁﬁﬁ§‘} Ioent ke éﬁ‘-éfgﬁlsgml:‘?llﬂrﬁduﬂé% invEntdan .hepll of

tﬁé“%éﬁ%dfgéngﬁﬁeﬁﬁ@”é&ﬂéghatlons 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 slotsg) 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 fordetachablyholding the test modules 106 for sendingand/or
receiving test signals with 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



is an exanple of coupling neans of the present
invention. [0024] The test head 102 includes a
plurality of TH slots 104 for detachably hol ding the
test nodul es 106 for sending7and/ or receiving test
signals with the electronic device. Each of the TH
slots 104 includes a sane type of connector so that
the test nodules 106 can be coupled to any of the TH
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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

identification information obtainingunit 204 for obtaining the



[0028] Fig. 3 shows an exanple of the functiona
configuration of the performance board 108 of this
enbodi ment. The performance board 108 includes a
menory 200 for correspondingly storing the
identification information of the test nodul es 106
and the identification information of the diagnosis
nodul es 112 di agnosi ng the correspondi ng test nodul es
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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 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



coupled as it is attached to the test head 102. [0030]
The performance board 108 continues electrically
coupling the test nodul es 106 and the di agnosis
nodul es 112, if the nenory 200 correspondi ngly stores
the identification information obtained by the test
nmodul e identification information obtaining unit 202
and the identification i nformati on obtained by the
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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 theperformanceboardl08electrically
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 can be performed
while the test modules 106 and the diagnosis modules 112 properly

correspond to each other.



performance board 108 obtains and conpares the
identification information fromboth the test nodul es
106 and the diagnosis nodules 112, and if the
informati on of both sides dpes not correspond to each
other, it discontinues |ocking the test head 102 and
the performance board 108. Consequently, the test
nodul es 106 and the di agnosis nodul es 112 are
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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 information obtained 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

identificationinformationof the test module 106 to be diagnosed



identification information stored in the nmenory 210
coincide, the performance board 108 conti nues

el ectrically coupling the test nodule 106 and the

di agnosi s nodul e 112. Meanwhitle, if the identif
ication inf ormation obtained by the diagnosis nodul e
identification informati on obtaining unit 212 and the
identification information stored in the nmenory 210 do
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1 CHBOiNiSd 8t 181 Ul eSo it 1 MR as¥biré®, ihf 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 connection with
Figs. 4 to 6, and any of the performance board 108, the test
modules 106, and thediagnosismodules 112 may have the functional
configurations described in connectionwith 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



the identification information obtained by the test
nmodul e identification information obtaining unit 222
and the identification information stored in the
menory 220 do not coincidel2the 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
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1l06a is held in the TH slot 104a being electrically coupled to
the PB slot 110a, whereas the test module 106b is held in the
TH slot 104b being electrically coupled to the 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 analog electrical signals, whereas the test
module 106b is a test 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 106b.
[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 the test nodule 106 and the di agnosis nodul e 112 of

this enbodi nent. The diagnosis nodule 112 may be held

ina plurality of PB slots 110a and 110b in order to

be electrically coupled toid plurality of the test

nodul es 106a and 106b. The test nodule 106a is held

in the 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 el ectrically c led to the P
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or 5 to judge the appropriateness of the counterpart
TNt Réh %%Hﬁp Yranner. [0044] Al though the

[(ﬂf@.ﬂem | QY B QU 25 REBARe ARSEEF 8% on above, according to

the present invention, it is possible toprovide a test apparatus
for coupling a test module and a diagnosis module and performing

diagnosis of the test module.



by way of exenplary enbodi nents, it should be
understood that those skilled in the art m ght nake
many changes and substitutions wthout departing from
the spirit and the scope of 14he present invention
which is defined only by the appended cl ai s.
| NUSTRI AL APPLI CABI LI TY [0043] As obvious fromthe
description above, according to the present

possi ble to provide a test apparatus

[ [

Ww%u%ln%é% fse'st nodul e and a di agnosi s nodul e and
performng diagnosis of the test nodule. 14 WHAT IS
CLAIMED IS: 1. A test apparatus for testing an | _

Lel echr &FSE dROPREALUE oMY sFREELRIt AR RB@GtEongc device,

o i hgh@and/or receiving a test signal to and/or from
sald electronic device; a test head conprising a
pl uraltast olodTHes fotrsséndidgtamndalnt ywedwilvdimyy asaedt signal
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halgl et EeF agirAike nodul e, wherein said di agnosis
" | . F oo .. | oS!
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mexlweld riagal |y coupled to said one said PB slots. 2. A
test_a ratus as clained in claim1, wherein_sa

2. |
coupT oML LR APRARS ORI R b & U3 A thePRg B Siots being
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apparatus as_clainmed in claim1, wherein each of said
hodglingtea kb rpragres ks seedulgpe of connector so that

sal dwherein 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. Atestapparatusasclaimedinclaiml, 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 saiddiagnosis
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, whereinsaidcoupling

means comprises:



test nodul e can be coupled to any of said TH sl ots,
each of said PB slots conprises a sane type of
connector so that said diagnosis nodule can be
coupled to any of said PB shets, and said TH and PB
sl ots have a sane type of electrically coupling
pattern. 4. A test apparatus as clained in claima1l,
wherein said coupling mneans conprises: 15 a nenory

for corregpond%ngly storin dentification  £icatd
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EXQB AR o gy frodul e; and an ident if icat ion
i nf Qrdmigrddl £ @iERIlNd deRich Fi ek tEORPahEBImatabf obtaining
identification information obtained by said test .
ungdufer PhEALNENgashreA ilekEatidlicat iont dinfiaaiiqn wwE hsaid
d FosiQ%d%i{aH&H‘ 4 r&'ﬂ#&@sfgtrﬁ%&? b by ggid
I"agnost s nodul e “TdentTtication 1T nfornation obtaining
uni tan addnchédkangonhetfltama tsiairdc ompar ng lai e satomparing

identjfication infornmation jin a_, cqrrespondi ng manner
S ISR e SRt AT AR RS ELReGS DYofRA uBESE Module
106t Ficdiom CoURlfdithataich tEBtalRENGEe apdisal ¢ith said
. diagnosis nodule, if said menory corfespondingly
ideny ekl eal den dieHidmmiatsidp phitsfignedbyonaidbdipardshy module
. sal.d e - ' 1 ficati. ' [ oht.ai nin
T o HRP bl B A TR R g Ml
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obtaining unit, and electrically disconnects said
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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
saiddiagnosismodule identification informationobtainingunit,
and electrically disconnects 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:



nodul e, if said nenory does not correspondingly store

said identification information obtained by said test

nodul e identification information obtaining unit and

said identification informi on obtained by said

di agnosi s nodule identification information obtaining

unit. 5. A test apparatus as clained in claima1l,

wherein said diagnosis nodul e conprises: 16 a nenory
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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

anidentification information 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



di agnosi s nodul e used for diagnosis of said test
nmodul e; a di agnosis nodul e identification information
obtaining wunit for obtaining said identification

i nformati on of said diagnosi’s nodule fromsaid

di agnosi s nodul e; and an identification informtion
conparing unit for conparing said identification
infornation obt ai ned by said diagnosis nodule
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ur R B R e i, AEBEhAL IS S8 el a memory
dofndaiapiPRislent s so as to be electrically coupled to
both said test nodules for signal input andoutput,
and perforns diagnosis of said test nodules for signal
7. npu eest odppltratls Ast eslaiappRrfh uslasmchai Mefeddin said
claim1, wherein said _diagnosis nodule is held in a
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andoutput, andperforms diagnosis of 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.



