
1 DESCRIPTION TEST APPARATUS Field of the Invention [0002] The present
invention relates to a test apparatus.  More particularly, the present
invention relates to a test  apparatus adopting an open architecture.
Further, the present  application relates to a Japanese Patent Application
referenced below, the contents of which are incorporated herein  by
reference if applicable. JP No. 2003-087049 filed on March 27 2003
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. In  addition, when the performance board for diagnosis is
attached  to the test head holding the test modules, the test modules and
the diagnosis circuits are properly coupled for each type. Since 2 



it is recognized that no prior art documents now exist, the prior  art
documents will not be mentioned. [0005] In order to increase the degree of
freedom for the  system configuration of a test apparatus, a test apparatus
adopting an open architecture is now developed. In the test  apparatus
adopting an open architecture the test modules of the  test head can be
freely positioned. Accordingly, when the  diagnosis circuits perform the
diagnosis of the test modules  by way of the performance board for diagnosis
already made and  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 3 



the PB slots diagnoses the test module held in one of the TH  slots being
electrically coupled to the one the PB slots.  [0008] The coupling means may
be a performance board being  detachably held by the test head. [0009] Each
of the TH slots may include a same type of connector  so that the test
module can be coupled to any of the TH slots,  each of the PB slots may
include a same type of connector so  that the diagnosis module can be
coupled to any of the PB slots,  and the TH and PB slots may have a same
type of electrically  coupling pattern. [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 information obtaining unit, 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 4 the
diagnosis module, if the memory does not correspondingly  store 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. [0011] The
diagnosis module may include a memory for storing  identification
information of the test module to be diagnosed  by the diagnosis module, a
test module ident if icat ion information  obtaining unit for obtaining the
identification information of  the test module from the test 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  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, if
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 5 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,  if the identification information obtained by the diagnosis  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 diagnosis  module identification information obtaining unit
and the  identification information stored in the memory do not coincide.
[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 shows a cross-sectional view of a test apparatus  100. 6 [0018] Fig. 3
shows an example of the functional  configuration of a performance board
108. [0019] Fig. 4 shows an example of the functional  configuration of a
test module 106. [0020] Fig. 5 shows an example of the functional
configuration of a diagnosis module 112. [0021] Fig. 6 shows another example
of the coupling type  of a test module 106 and a diagnosis module 112. 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 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 7 for performing the diagnosis of the test modules 106
detachably  held by the test head 102. Each of the PB slots 110 includes  a
same type of connector so that the diagnosis modules 112 can  be coupled to
any of the PB slots 110. [0026] The TH slots 104 and the PB slots 110 have
the same  electrically coupling pattern. Therefore, the diagnosis  modules
112 held by the PB slots 110 are electrically coupled  to the test modules
106 held by the TH slots 104 being  electrically coupled to the
corresponding PB slots 110. And  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 diagnosingthe
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 8 identification
information obtaining unit 204 for obtaining the  identification information
of the diagnosis modules 112 from  the diagnosis modules 112, and an
identification information  comparing unit 206 for comparing the
identification information  obtained by the test module identification
information  obtaining unit 202 with the identification information obtained
by the diagnosis module identification information obtaining  unit 204 to
check whether the memory 200 stores the  identification information in a
corresponding manner or not.  The identification information of the test
modules 106 is the  information indicating the types of 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 obtains the identification  information from each
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 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 9 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 corresponds to each other, it continues  locking
the test head 102 and the performance board 108.  Consequently, the test
modules 106 and the diagnosis modules  112 are continuously electrically
coupled. [0031] The performance board 108 discontinues electrically
coupling the test modules 106 and the diagnosis modules 112,  if the memory
200 does not correspondingly store 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 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 can be performed while the
test modules 106 and the diagnosis  modules 112 properly correspond to each
other. 10 [0033] Fig. 4 shows an example of the functional  configuration of
the test module 106 related to this embodiment.  The test module 106
includes a memory 210 for storing the  identification information of the
diagnosis module 112 used for  the diagnosis of this test modules 106, a
diagnosis module  identification information obtaining unit 212 for
obtaining the  identification information of the diagnosis module 112 from
the  diagnosis module 112, and an identification information  comparing unit
214for comparing the identification information  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 from the 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 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  identification information of the test module 106 to be
11 diagnosed by this diagnosis module 112, a test module  identification
information obtaining unit 222 for obtaining the  identification information
of the test module 106 from the test  module 106, and an identification
information comparing unit  224 for comparing the identification information
obtained by  the test module identification information obtaining unit 222
with the identification information stored in the memory 220.  [0036] The
performance board 108 obtains the comparison  result from the identification
information comparing unit 214,  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 unit 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 connection with  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 12
modules 106 and the diagnosis modules 112 basedonthe comparison  result of
the identification information in Figs. 3 to 5,  alternatively the test
modules 106 may continue or discontinue  electrically coupling the test
modules 106 and the diagnosis  modules 112 based on the comparison result by
the performance  board 108 or the diagnosis modules 112 or the comparison
result  by the test modules 106, or the diagnosis modules 112 may  continue
or discontinue electrically coupling the test modules  106 and the diagnosis
modules 112 based on the comparison result  by the test modules 106 or the
performance 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 maybe held in a plurality  



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 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 ll0b.  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 analog electrical  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 13 same type at the same time, and perform the
diagnosis of the  test modules 106a and 106b in a sequential or parallel
manner.  [0042] Further, the diagnosis modules 112 may be  electrically
coupled to three or more test modules to perform  the diagnosis. In
addition, any of the performance board 108,  the test modules 106, or the
diagnosis modules 112 in this  embodiment may have the functional
configuration described in  connection with Fig. 3, 4 or 5 to judge the
appropriateness of  the counterpart coupled in the same manner. [0044]
Although the present invention has been described  by way of exemplary
embodiments, it should be understood that  those skilled in the art might
make many changes and  



substitutions without departing from the spirit and the scope  of the
present invention which is defined only by the appended  claims. INUSTRIAL
APPLICABILITY [0043] As obvious from the description above, according to
the present invention, it is possible to provide a test apparatus  for
coupling a test module and a diagnosis module and performing  diagnosis of
the test module. 14 WHAT IS CLAIMED IS: 1. A test apparatus for testing an
electronic device,  comprising: a test module for sending and/or receiving a
test signal  to and/or from said electronic device; a test head comprising a
plurality of TH slots 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  electrically coupled to said TH
slots respectively for detachably  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. A test apparatus as claimed in claim 1, wherein said
coupling  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. A test apparatus as claimed
in claim 1, whereinsaid coupling  means comprises: 15 a memory for
correspondingly storing identification  information of said test module and
identification information  of said diagnosis module diagnosing said test
module; a test module identification information obtaining unit  for
obtaining said identification information of said test module  from said
test module; a diagnosis module identification information obtaining  unit
for obtaining said identification information of said  diagnosis module from
said diagnosis module; and an identification information comparing unit for
comparing  said identification information obtained by said test module
identification information obtaining unit with said  identification
information obtained by said diagnosis module  identification information
obtaining unit, and checking whether  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  said
diagnosis module identification information obtaining unit,  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:
16 a memory for storing identification information of said  test module to
be diagnosed by said diagnosis module; a test module identification
information obtaining unit  for obtaining said identification information of
said test module  from said test module; and an identification information
comparing unit for comparing  said identification information obtained by
said test module  identification information obtaining unit with said
identification information 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, and electrically disconnects 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 an identification information comparing unit for
comparing  said identification information obtained by said diagnosis
module identification information obtaining unit with said  identification
information stored in said memory, and wherein 17 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 diagnosis module identification information obtaining
unit and said identification information stored in said memory  coincide,
and electrically disconnects said test module and said  diagnosis module, if
said identification information obtained  by said diagnosis module
identification 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, andperforms diagnosis of said test 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. 


