1 PROBING CARD AND INSPECTION APPARATUS FOR
MICROSTRUCTURE BACKGROUND OF THE INVENTION Field of the
Invention The present invention relates to a probing card and an

inspection apparatus which inspect a qﬂcrostructure like an MEMS (Micro
Electro Mechanical System). Description of the Related Art Recently, an
MEMS which is a device integrating various functions, such as
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a semiconductor microfabrication technology or the like receives

attention. An example of an MEMS technology which has been utilized so
far is to put an MEMS device on micro sensors, such as accelerometers,

pressure sensors, aridt SirfoHR SAHSB OESIVHFSNY EBHION for automobiles

and medical services. An inkjet printer head employing the MEMS
technology enables increment 814 HsB¥EGOR0zzIes which jet out inks
and accurate ink jetting, thus ensuring improvement of a print quality and
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industry) introduces various MEMS nologies under the topic "present
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sensors, such as accelerometers, pressure sensors, and airflow sensors as various sensors
for automobiles and medical services. An inkjet printer head employing the MEMS
technology enables increment of the number of nozzles which jet out inks and accurate
ink jetting, thus ensuring improvement of a print quality and speeding up of a print
speed. Further, micro mirror arrays used by reflection projectors are known as general
MEMS devices.

It is expected that future development of various sensors and actuators using the
MEMS technology will develop applications to optical communications, mobile devices,
peripheral devices of computing machines, and further biological analyses and portable
power source. The technology search report vol. 3 (issued on March 28, 2005, by the
technology research and information office of the industrial science and technology
polity and environmental bureau, and the industrial machinery division of the
manufacturing industries bureau, Japan ministry of economy, trade and industry)
introduces various MEMS technologies under the topic “present situations and issues of

technologies regarding MEMS”.



2 A method of appropriately inspecting MEMS devices becomes important

along with the development of MEMS devices because of fine structures.

Conventionally, the characteristic of an MEMS device is evaluated by

rotating the device after packaging, or %)y means of vibration or the like.

As defects are detected by performing appropriate inspection at an early

stage like a wafer condition after microfabrication, yield is improved and a
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Publication KOKAI publication No. H5-34371 proposes an example of an
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accelerometer and discriminates the characteristic of the accelerometer
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and it Is an object of the invention to provide a probing card and a

microstructure inspectiQinaRPRFUSIVRIEE SGISEI  dgPect a

microstructure having a minute moving section by a simple method.

In general, a structure having a minute moving section like an accelerometer is a
device which changes a response characteristic to minute movement. Accordingly, to
evaluate the characteristic, it is necessary to perform highly precise inspection. The
characteristic of the accelerometer must be evaluated with fine adjustment in the case of
applying change to the device by blowing the air as disclosed in the aforementioned
publication, but it is very difficult to control the flow volume of the air and uniformly
blow the air to the device to do highly precise inspection. A complex and expensive
tester is required to do such a difficult highly precise inspection.

With respect to the air blow, it is difficult to make the air have a directional
characteristic, and blow the air to a specific location to do highly precise inspection.

The present invention has been made to solve the aforementioned problems, and
it is an object of the invention to provide a probing card and a microstructure inspection
apparatus which precisely inspect a microstructure having a minute moving section by a
simple method.

To achieve the object, a probing card according to the first aspect of the present



To achieve the object, a probing card according to the first aspect of the
present 3 invention that is connected to an evaluation unit which
evaluates a characteristic of at least one microstructure having a moving
section formed on a substrate, comprrs?s a probe electrically connected
to an inspection electrode of the microstructure formed on the substrate
to detect electrical change based on a motion of the moving section
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for outputting a test sound wave to the moving section of the
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sound wave generator for outputting a test sound wave to the movin
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evaluates the characteristic of the microstructure based on a detection
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particular, the sound wave generator includes a thermoacoustic engine

whichTRMIPULS A8 (RS SRUATIVAMERASRE QRNERLALIGINAIGH £XRBRSIeR OF
compressmn of an air.
adjustment for the probe of the probing card positions the sound wave generator.
Independent alignment adjustment for the sound wave generator is not required, and a
mechanism for that independent alignment adjustment is not necessary. This improves
efficiency, and facilitates a test with a simple method.

It is preferable that the probing card should further comprise a microphone which
detects the test sound wave output from the sound wave generator. The characteristic of
the test sound wave to be output from the sound wave generator is adjusted based on a
detection result by the microphone.

It is preferable that the sound wave generator should output the test sound wave
by a non-vibrational operation except a mechanical vibrational operation.

In particular, the sound wave generator includes a thermoacoustic engine which
outputs the test sound wave based on heat-originated expansion or compression of an air.

It is preferable that the probing card should further comprise a fixation member

which fixes the probe, and has an aperture region through which the test sound wave is



It is preferable that the probing card should further comprise a fixation

member which fixes the probe, and has an aperture region through which

the test sound wave is 4 output to the moving section of the

microstructure from the sound wave geferator. In particular, the probing

card further comprises a support member for mounting the sound wave

generator on the fixation member, wherein the sound wave generator
opipyLEs theemesingoiast enanichsyrai ereseivsticaliabr shiv i sheeaagengrador.

the support member has a vibration absorbing material which suppresses
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has a plurality of point support sections which support the sound wave
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a soundproof material which is provided between the fixation member
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way that the test sound wave does not leak from between the fixation
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has at least one of a first and a second support member units provided
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mechanical vibrational operation.

fixation member and the sound wave generator.

In particular, the support member has at least one of a first and a second support
member units provided between the sound wave generator and the fixation member. One
of the first and second support member units is made of a vibration absorbing material,
while the other support member unit is made of a material harder than the material of the
one support member.

In particular, the probe protrudes with respect to the aperture region.

It is preferable that a leading end of the probe should be formed in such a manner
as to vertically contact the inspection electrode of the microstructure.

In particular, the probing card further comprises a fixation member which fixes
the probe, and a support member which supports the sound wave generator. The sound
wave generator outputs the test sound wave by a mechanical vibrational operation. The
fixation member has an aperture region through which the test sound wave is output to
the moving section of the microstructure from the sound wave generator. The support

member supports the sound wave generator in a hanging manner to the aperture region of



fixation member has an aperture region through which the test sound
wave is output to the moving section of the microstructure from the sound
wave generator. The support member supports the sound wave
generator in a hanging manner to the Zzperture region of the fixation
member. In particular, the probing card further comprises a soundproof
material which is provided between the fixation member and the sound
thedveagemarendicand along the aperture region in such a way that the test
sound wave does not leak from between the fixation member and the
soundMeaE yéate Fagdt abisgnrafé fapketiTampEssfobiay iY@ Shaaterflrthaich is
comprise a cover for covering the sound wave generator in an other
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AT IO AhICH & dBHHas S5a56r e dpertiars RayisAkpAgapRctween the
Further, the probing card has a plurality of sound wave generators, the
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which fixes the probe.
member has a plurality of aperture regions which are so provided as to respectively

correspond to the plurality of sound wave generators, and through which the test sound
wave is output to the moving section of the microstructure from each sound wave
generator, and the microstructure formed on the substrate is disposed at a position
through which a central axis of a region surface surrounded by central axes of the
individual aperture regions passes.

In particular, the probing card further comprises a sound collecting member
provided between the substrate and the probing card and along the aperture region in
such a way that the test sound wave does not leak from between the substrate and the
probing card, but is collected to the moving section.

It is preferable that the sound collecting member should be a part of the fixation
member which fixes the probe.

It is preferable that the probing card should further comprise a conduction unit
which ensures conduction between the probe and the inspection electrode with a fritting

phenomenon.



It is preferable that the probing card should further comprise a conduction
unit which ensures conduction between the probe and the inspection
electrode with a fritting phenomenon. 6 In particular, the conduction unit
comprises a fritting power source which is used for applying a voltage to
the inspection electrode to cause the fritting phenomenon before a test,
and a switching circuit which is connected to the fritting power source at a
time dh paitisivigribefaeidy givenonienombede relthdng powadseenbited used
to an external inspection apparatus at a time of testing. A microstructure
fongpabiting appihragUe Hrctyaiegies tlecsodsria empedhefitiengRhangsrenon before
connected to an evaluation unit which evaluates a characteristic of at least
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. the microstructure. The evaluation unit detects motion of the moving
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schematic view of the 3-axis accelerometer;

motion of the moving section of the microstructure having responded to the test sound
wave output from the sound wave generator, through the probe, and evaluates the
characteristic of the microstructure based on a detection result.
BRIEF DESCRIPTION OF THE DRAWINGS

These objects and other objects and advantages of the present invention will
become more apparent upon reading of the following detailed description and the
accompanying drawings in which:

FIG. 1 is a schematic diagram illustrating the structure of a microstructure
inspection system according to the first embodiment of the invention;

FIG. 2 is a diagram illustrating a 3-axis accelerometer as viewed from the above
of the device;

FIG. 3 is a schematic view of the 3-axis accelerometer;

FIG. 4 is a conceptual diagram for explaining changes in shapes of weights and
beams when acceleration in individual axial directions are applied;

FIGS. 5A and 5B are circuit diagrams illustrating the structure of a Wheatstone

bridge provided to each axis;



FIG. 4 is a conceptual diagram for explaining changes in shapes of
weights and beams when acceleration in individual axial directions are
applied; FIGS. 5A and 5B are circuit diagrams illustrating the structure of a
Wheatstone bridge provided to each axis; 7 FIGS. 6A to 6C are diagrams
for explaining the output responses of the 3-axis accelerometer with
respect to inclination angles; FIG. 7 is a diagram for explaining
relatidiSHp&heavberrqdingrativiar eddeiatagidissoutplitsisanaseentdre 3-axis
outputs; FIGS. 8A to 8C are diagrams for explaining the frequency
aggripERImSRIY bl thepsctdignabinaliemdangles; FIG. 9 is a flowchart for
explaining a microstructure inspection method according to the first
embokilfiehtscr #remveiticrPRiingg sk ParhefSeaR SEiig thal
frequency responses of the 3-axis accelerometer which responses test
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FIG. 11 is a diagram for explaining a probing card which is electrically connected
to an electrode pad of a microstructure at the time of testing according to an embodiment
of the invention;

FIG. 12 is a diagram for explaining changes in resonance frequencies when the
leading ends of probes are pressed against the inspection electrodes of the accelerometer;

FIG. 13 is a diagram for explaining a connection between a measuring unit 25 and
inspection electrodes PD according to an embodiment of the invention;

FIGS. 14A to 14C are diagrams for explaining the structure of a probing card
according to the second embodiment of the invention;

FIGS. 15A and 15B are diagrams for explaining the structure of a probing card
according to the first modified example of the second embodiment of the invention;

FIGS. 16A to 16B are diagrams for explaining the structure of a probing card
according to the second modified example of the second embodiment of the invention;

FIGS. 17A and 17B are diagrams for explaining the structure of a probing card
according to the third modified example of the second embodiment of the invention;

FIG. 18 is a diagram for explaining the structure of a probing card according to



FIGS. 16A to 16B are diagrams for explaining the structure of a probing
card according to the second modified example of the second
embodiment of the invention; FIGS. 17A and 17B are diagrams for
explaining the structure of a probing ca%d according to the third modified
example of the second embodiment of the invention; FIG. 18 is a diagram
for explaining the structure of a probing card according to 8 the fourth
the detiboneodifigs € xsfotinée sd dba despnidoiithedineiiel iivanioni @GS, 19A
to 19C are diagrams for explaining the structure of a probing card
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invention; FIG 20 is a diagram for explaining the structure of a probing
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theehhizd epe L?rfet&ea‘r‘?deé‘rﬁl%erture region according to the fourth
embodiment ¢ e invention; and FIGS. 23A and 23B are diagrams for,
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e same re erence numbers, anations thereo ‘De omitte
t}{gﬁﬁﬁeﬁg&oq ent) FIG1lisa schematlc diagram illustrating the structure
of a microstructure inspection system 1 according to the first embodiment

Of thepf¥§NE9R-and 23B are diagrams for explaining a positional relationship between
a device to be measured and an aperture region according to a modified example of the
fourth embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the invention will be described below with reference to
the accompanying drawings. Note that the same or equivalent portions in the figures will
be denoted by the same reference numbers, and explanations thereof will be omitted.
(First Embodiment)

FIG. 1 is a schematic diagram illustrating the structure of a microstructure
inspection system 1 according to the first embodiment of the invention.

Referring now to FIG. 1, the inspection system 1 of the first embodiment of the
invention has a tester (inspection apparatus) 5 and a substrate 10 formed with a plurality
of microstructure chips TP having minute moving sections.

In the example, a 3-axis accelerometer with multiple axes is taken as an example
of a microstructure to be tested.

The tester 5 comprises a speaker 2 which outputs a sound wave as a



Referring now to FIG 1, the inspection system 1 of the first embodiment of
the invention has a tester (inspection apparatus) 5 and a substrate 10
formed with a plurality of microstructure chips TP having minute moving
sections. In the example, a 3-axis acce&erometer with multiple axes is
taken as an example of a microstructure to be tested. The tester 5
comprises a speaker 2 which outputs a sound wave as a 9 compressional

covapess sintiabwabttpu i iptseatent Bifoifascebutioiesetatingrisi sgipsmnassion of
input/output data between the outside and inside of the tester 5, a
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3-axis accelerometer.
explained first prior to an inspection method according to the embodiment.

FIG. 2 is a diagram illustrating the 3-axis accelerometer as viewed from the above
of the device.

As illustrated in FIG. 2, a plurality of electrode pads PD are arranged around the
chip TP formed at the substrate 10. Metal wires are provided for transmitting electrical
signals from the electrode pads PD or thereto. Four weights AR which are formed in a
clover-like shape as a whole are arranged at the center.

FIG. 3 is a schematic diagram of the 3-axis accelerometer.

Referring now to FIG. 3, the 3-axis accelerometer has piezoresistors which are
piezoresistor type and detection elements as diffused resisters. The piezoresistor type
accelerometer has advantages of miniaturization and cost reduction because it can utilize
inexpensive IC processes and causes no sensitivity reduction even if resistance elements
as detection elements are formed small in sizes.

Specifically, the accelerometer employs a structure such that the weights AR at

the center are supported by four beams BM. The beams BM are formed in such a



Referring now to FIG 3, the 3-axis accelerometer has piezoresistors which

are piezoresistor type and detection elements as diffused resisters. The

piezoresistor type accelerometer has advantages of miniaturization and

cost reduction because it can utilize inl%xpensive IC processes and

causes no sensitivity reduction even if resistance elements as detection

elements are formed small in sizes. Specifically, the accelerometer
mEnpiogs ta stasewre anathethattifie welhAte ARt ofhe sehieraddhsuppoited

by four beams BM. The beams BM are formed in such a 10 manner as to
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piezoresistors per axis. The four piezoresistors for detection in the Z-axis
AFRREHACAIEO MM AR JRUIMRAPZ BHE T il PRz it dstes Ko el ibanin Tihe top

X-axis direction. The top faces of the weights AR form a clover-like shape
fachtirdifhangighes coRrietted ty St b aPRoBE A 1 U FRBEFIRS (q8yther by

employing the clover-like shape structure, the weights AR can be large in
thg hear SLHRASABIHS BXreBIBIRYARS, 186 itk LReabdrse Bt HIghipS weights

ensitive accelerometer can be realjzed. A mechanism such that the :

AR BN BB A ERIBIdFR R PRl AR AR Dot highly

force), the resistances of the piezoresistors formed on the surfaces of the
SHELS ch %%latee,r t ae“re%féé?eeéing acceleration is the operational

principle, of e PIETOTCRISIoF iRe %443 Aceelerometer, A3e0R0r oUBLl

is set in SUCH & manner as tobe taken out from outputs 0 eatstone
a?ééi’gr%sl Q d&&“e%ﬁ’f‘ﬂ&%%j, CHEI E'ah%g'své‘i“%ﬁ‘é'}éié‘% .e's'?Sl‘SPsef&‘%'%’éﬂyon the surfaces

embedded in three axes. FIG. 4 1s a concep Ual lagram for explaining

of IRGES N ARE %_g@,stﬂé e%%ésﬁ% apgLthe ReAEW &a@fb‘iﬁ'ﬁfﬁéﬁ%le of

in the individual axial directions are applied. As illustrated in FIG. 4,

R PRGSO NFPLHAACIRIIRHES (RIGFOICSUARES GHGFIS LAt t€h a manner as to

resistance changes by applied strain, increases in a case of tensile strain,

ba Bk cHRRIERSRS I A EASEWHEANPRE DS SB P HigZRMRIRIRS R e Rutany
for X-axis direction

and independently embedded in three axes.

FIG. 4 is a conceptual diagram for explaining changes in the shapes of the
weights and the beams when acceleration in the individual axial directions are applied.

As illustrated in FIG. 4, a piezoresistor has characteristics (piezoresitance effects)
that the resistance changes by applied strain, increases in a case of tensile strain, and
decreases in a case of compressive strain. Piezoresistors Rx1 to Rx4 for X-axis direction
detection, piezoresistors Ryl to Ry4 for Y-axis direction detection, and piezoresistors
Rz1 to Rz4 for Z-axis direction detection are illustrated as examples.

FIGS. 5A and 5B are circuit diagrams of the structures of the Wheatstone bridges
provided to the individual axes.

FIG. 5A is the circuit diagram of the structure of the Wheatstone bridge in the
X(Y)-axis. Let output voltages in the X-axis and the Y-axis be Vxout and Vyout,
respectively.

FIG. 5B is a circuit diagram of the structure of the Wheatstone bridge in the Z-



detection, piezoresistors Ryl to Ry4 for Y-axis direction detection, and
piezoresistors Rzl to Rz4 for Z-axis direction detection are illustrated as
examples. FIGS. 5A and 5B are circuit diagrams of the structures of the
Wheatstone bridges provided to the inqividual axes. FIG. 5A is the circuit
diagram of the structure of the Wheatstone bridge in the X(Y)-axis. Let
output voltages in the X-axis and the Y-axis be Vxout and Vyout,
axesspeetive UPIGY GRS i dlreditatindrayizofithe structure of the
Wheatstone bridge in the Z 11 axis. Let an output voltage in the Z-axis be
VzouthAGEINREABBAISo e 1efastarsstepicdas BTunpiesnrcpitiondligtehsiifs change
each axis change due to applied strain, and based on that changes, in
dua imapeiiest s didibranthbiced ierdhatrhamgisoHepah RISEPreUt UL dikpcerlgration
circuit formed by the Wheatstone bridge is detected as an independently
CQEBAPSREATLERPRIPY R S Ot arclxath e debx hgidV ARt tns baidee ifdetected
aforementioned metal wires or the like illustrated in FIG. 2 are connected .
agndgAeRende Rty STBRLHARIURBL OISR Bri@ s BTG Doitge thaad e Y-axis.
is is set in.such a manner as to be detected fro correspondin
grEiE R e e
anstqle sensor.which deteats. ravitaH'onaI accelerations beéguse it can.
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for explajni tput responses of the 3-axjs accelerometer with respect
R SRS A TSty EICE & TReediBor s rotated around

the X 3Ngl £-8XE5, AN tOrUéEﬁ‘BSe%fié'&eanQS%‘?c%ﬁéﬁl%% 5%%?%‘%'&%‘%%&11 detects

and Z-axes are measured by a digital voltmeter. A Low-vGltage power
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measurement point illustrated in FIGS. 6A to 6C, a value that a zero

point f{i§8t EAGAUEAHS I BNTRHCANSRHHCS AR HABses of the 3-axis

accelerometer with respect to inclination angles.

As illustrated in FIGS. 6, the sensor is rotated around the X, Y, and Z-axes, and
outputs of the bridges in the individual X, Y, and Z-axes are measured by a digital
voltmeter. A Low-voltage power source of +5 V is used as the power source of the
sensor. With respect to each measurement point illustrated in FIGS. 6A to 6C, a value
that a zero point offset in each axis is arithmetically reduced is plotted.

FIG. 7 is a diagram for explaining relationships between gravitational
accelerations (inputs) and sensor outputs.

The input/output relationship illustrated in FIG. 7 is one that gravitational
acceleration components relative to the individual X, Y, and Z-axes are calculated from
the cosines of the inclination angles in FIGS. 6A to 6C, the relationship between
gravitational accelerations (input) and sensor outputs are determined, and the linearity of
inputs/outputs are evaluated. That is, the relationship between the accelerations and the
output voltages is almost linear.

FIGS. 8A to 8C are diagrams for explaining the frequency characteristics of the



FIG. 7 is a diagram for explaining relationships between gravitational
accelerations (inputs) and sensor outputs. The input/output relationship
illustrated in FIG. 7 is one that gravitational acceleration components
relative to the individual X, Y, and Z-axl s are calculated from the cosines
of the inclination angles in FIGS. 6A to 6C, the relationship between
gravitational accelerations (input) and sensor outputs are determined, and
3theidinecalityooieipputs/outputs are evaluated. That is, the relationship
between the accelerations and the output voltages is almost linear. FIGS.
8A to BCiBystiiggranhdGor 8Rpiablindhh EdarguenehaEepactErssticd o peneor
12 3-axis accelerometer. As illustrated in FIGS. 8A to 8C, the frequency
opfaKtactestindiyidnd SensondbGtpIRS RM{RRIGHIlUeRIoRCY ChacserKiéss up to
indicate flat frequency characteristics up to around 200 Hz for all of the
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and 883 Hz in the Z-axis. Referring back to FIG. 1, the microstructure

thigpatsoAnth&thddortHy €#bSdiment of the invention is a method of
outpufting a sound w a compressional wave to the 3-axis
ccolOYUERE Ak (TGl L8 PHCHRNELAHE HRGH BP ATRIB0MS! Bection
Ofbtth mictro?ﬁlucture tt'lased on tt e 30Lfmdtwa\t/.e, and evcf[lluating the onal
“oharadteNstic S thal itk Fhe Microstricl ?nssoﬁlélc 101 Tethod oPises o

first en&llaogi_iment of the invention will béﬁax[ IainFe ith reference to the

MiowChalt in 1G-S Reremng now 1o FIG. B, firs egen\é\{ﬂr‘? ection &?e%t‘}’%r“%tg

icr cture is starte Q). Next. the probes 4 are contacted with . .
A B B S S B L R e
oMEPIRbES4 are contacted with predetermined electrode pads PD to

detect the output voltage of the Wheatstone bridge circuit explained by

FIG. The microstructure inspection method of the first embodiment of the invention
will be explained with reference to the flowchart in FIG. 9.

Referring now to FIG. 9, first, an inspection (test) for a microstructure is started
(step SO). Next, the probes 4 are contacted with the electrode pads PD of the detection
chip TP (step S1). Specifically, the probes 4 are contacted with predetermined electrode
pads PD to detect the output voltage of the Wheatstone bridge circuit explained by FIG.
5. The structure which employs the pair of probes 4 are illustrated in FIG. 1, but may use
plural pairs of probes. Using plural pairs of probes enables detection of output signals in
parallel.

Next, a test sound wave to be output from the speaker 2 is set (step S2a).
Specifically, the controller 20 accepts external input of input data through the
input/output interface 15. The controller 20 controls the speaker controller 30, and
instructs the speaker controller 30 to output a test sound wave with a desired frequency
and a desired sound pressure through the speaker 2 based on the input data. Next, the
test sound wave is output from the speaker 2 to the detection chip TP (step S2b).

Subsequently, the mic 3 detects the test sound wave given to the detection chip



5. The structure which employs the pair of probes 4 are illustrated in FIG.

1, but may use plural pairs of probes. Using plural pairs of probes

enables detection of output signals in parallel. Next, a test sound wave to

be output from the speaker 2 is set (stq[% S2a). Specifically, the controller

20 accepts external input of input data through the input/output interface

15. The controller 20 controls the speaker controller 30, and instructs the
TEJeamehesperhirer23oten Sdipdine regraadnesivade eonhcatsdirgdt sound wave

frequency and a desired sound pressure through the speaker 2 based on
dereeippby deganiaexintthe velsissougeplyanpidist gnd THoPH thié ojaakenzaler 20.

the detection chip TP (step S2b). Subsequently, the mic 3 detects the test

sound\{%éhﬁu%wwlme? ansdvien Shipy Aprpsien (AR Seardhesighah adjuster

The signal adjuster 35 converts the test sound wave detected by the
3% iscrpingtop agRAsistptminasthah e desirediias sRENG MRS or not

Next, the controller 20 analyzes the voltage signal input from the signal
%?HL%%& 35, dlscrlmlnates it, and determlnes whether the desired test

soun ve arriyes qQr nof (ste nthe oIIer
20 h d@’d hts f?ﬁ %@é%ejcﬁ 3@%}%&6 Sired test
&eeds t%the next step S5, an the ctortur ggr 2 measure 1th th
SHErdctEnistic PalGe v {R(ée ste(():tloeﬁncx S%%eciflczﬂly etﬁgnrﬁ%a%rurgrrnngﬁ%ures ¢
EAmER, meas e sl vale hased pnanieclical sing
Aahsmitt roug e pro @teﬁ) %lp%c |ch? € moving
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artival of the test sound wave as the compressmna wave, I.e., aeria
}/(UBE@UP %e}rdlng the resistance of the 3-axis accelerometer as the
mlcrostru cture” which changes in accordance with that movement, it is

PossIRIG IR DARSEE ﬁ&&ﬂﬂ@%@c‘@oﬁ%‘ IRSIHRASERARRI AURUOIRI chip moves

voltage given through the probes 4
because of the arrival of the test sound wave as the compressional wave, i.e., aerial

vibration. Regarding the resistance of the 3-axis accelerometer as the microstructure
which changes in accordance with that movement, it is possible to measure a change in
the resistance based on an output voltage given through the probes 4.

In the step S4, when the controller 20 has determined that it is not the desired test
sound wave, the process returns to the step S2a, and the test sound wave is set again. At
this time, the controller 20 instructs the speaker controller 30 to correct the test sound
wave. The speaker controller 30 responds the instruction from the controller 20, finely
adjusts the frequency and/or the sound pressure to obtain the desired test sound wave,
and performs control in such a way that the desired test sound wave is output from the
speaker 2. Explained in the example is a method of detecting the test sound wave and
performing correction to obtain the desired test sound wave, but in a case where the
desired test sound wave arrives at the microstructure of the detection chip beforehand,
means of correcting the test sound wave and the method of correcting the test sound

wave may be particularly omitted. Specifically, the processes from the step S2a to the



In the step S4, when the controller 20 has determined that it is not the
desired test sound wave, the process returns to the step S2a, and the
test sound wave is set again. At this time, the controller 20 instructs the
speaker controller 30 to correct the tes{ 4sound wave. The speaker
controller 30 responds the instruction from the controller 20, finely adjusts
the frequency and/or the sound pressure to obtain the desired test sound
sigiavd, argrix pavisheS eshasd pricnéh havsyrthathhécole sird dhespessgngontroller
wave is output from the speaker 2. Explained in the example is a method
3ppHaesctier i valsEurRalRahe frsiferhitagseBrdrtios: td bitai fietime of
desired test sound wave, but in a case where the desired test sound
thy agtak R Soat R aHSTIB BRGNS dShere b ey B rorerelpdnput to the
means of correcting the test sound wave and the method of correcting the
SReakotiRY Wiagdhnalpisd peptioltlycorhitasShledtioamy e piseassashe

from the step S2a tq the 14 step S4 are executed beforehand prior to the

SERyPoAE YA BRGMR YIRSk controller 30 stores a control value for
outpugting the desired test sound . wave, Then, at the time of the actual . .
oot 10V MO TR Qe REN e LS GBS s
the speaker 2 by using the storetlecontro(l val iti's ossibleséo 0£nit tﬁe
V%ruoecé&’ergeo he gfletpstég é?}ﬁ@ Hirfe %Ite &7 the ﬁe“gtstﬁpex t gen e

controller %9 etermme§ \ivhether r not the m u[ed characteristic
measuremen ala 1S 1n tne ? gr%nce the controller ?C Cl‘gg CF ﬁgﬂt 1t assgs the test
value, i.e., measurement data is in a tolerance (step . In‘the step S6,

(sfe ?%?Sus{ﬂlﬁt%‘%%@%‘st t%%té‘al% -sté fggi'se’;?)%g fo%@%s?r%ggélc?srtg%gp 59, As the

ine at it passes the tes tputs nd saves t
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determines, for example, whether or not a desired output voltage is
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from the speaker 2 as an example of the tolerance determination, to be

s PRRKEr PraCinee GTRES Qh 1BIdhG FeaISIARER BN G RUR ACHRIGRME G her or
changes linearly in response to a change in the sound pressure of the

niRshS AUNdWAVEraHEPHE o thr RREAKEEKadRs MRaHeltR&ponse to a change in
the sound pressure of the test sound wave output from the speaker 2, i.e., whether the
linear relationship explained by FIG. 7 is obtained or not, it is possible to determine
whether a chip has appropriate characteristics. Regarding data storing, data is stored in a
non-illustrated memory section like a memory provided inside the tester 5, based on an
instruction from the controller 20.

If there is no chip to be inspected next, the inspection of the microstructure (test)
is terminated (step S10).

In the step S9, if there is the next chip to be inspected, the process returns to the
first step S1, and the aforementioned inspection is executed.

In the step S6, when having determined that the measured characteristic value,
i.e., the measured data is not in the tolerance, the controller 20 determines that it fails the

test (step S11), and reinspects it (step S12). Specifically, a chip determined as out of the

tolerance is removed by the reinspection. Or, Chips determined as out of the tolerance



linear relationship explained by FIG 7 is obtained or not, it is possible to
determine whether a chip has appropriate characteristics. Regarding data
storing, data is stored in a non-illustrated memory section like a memory
provided inside the tester 5, based on an instruction from the controller
20. If there is no chip to be inspected néxt, the inspection of the
microstructure (test) is terminated (step S 10). In the step S9, if there is
candaditidpibinéoburidpeetpd, theapibdbsscratearvshls thet fietensy 84 lepaf
the aforementioned inspection is executed. In the step S6, when having
chigrevrhiple gahbe fireisastirelsbinpiagtdrsneirdueericetednariheddgeryen if they
data is not in the tolerance, the controller 20 determines that it fails the
decaetBisp Wil fedrandinepecfcrystagly shipsspesmieig by @afpying out
determined as oqut of the tolerance is removed by the reinspection. Or,
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%roups. That is, it is conceivable that there may be lots of chips which can
sgecHing fevtktual shipping if repaired, corrected, or the like, even if they

do no s strict test conditions. Accordingly, chips are selected b

o R S 4PUE BTy TGRSt G QB it etects
pEainped.based.on 8 selection result, Expiained a5 an xampieln e,
embodiment has 'been a configuration that ‘detects and determines a

change in the resistance of the piezor sist[gr ;[)I{ovided t the 3-axis
accelerometer 1‘01%’1 an output volfa ased on é: o%lhon of the —af(hs] ac§elerometer,
accelerometer from an‘outpu ltage based on the motion of the 3-axis

| titi ible to. I fi ion that {s .
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anges in a vaoltage, a current, a frequency, a phase difference, a delay

rdiNEneRasiion A thadika PASEH R 3 CRARME iy %\H%Q%%ge Gifferdhce, a

is a diagram for explaining the frequency response of the 3-axis
delay time, a position and the like based on a change in the impedance.

FIG. 10 is a diagram for explaining the frequency response of the 3-axis
accelerometer which responds to the test sound wave output from the speaker 2.
Provided that resonance frequencies after packaging are shown. The same is true for
FIG. 8.

In FIG. 10, output voltages output from the 3-axis accelerometer when a 1 Pa
(Pascal) test sound wave is given as a sound pressure and its frequency is changed. The
vertical axis represents the output voltages of the 3-axis accelerometer (mV), and the
horizontal axis represents the frequencies of the test sound wave (Hz). Output voltages
obtained with respect to the X-axis are particularly shown.

As illustrated in FIG. 10, two regions A, B are shown. Specifically, a resonance
frequency region A and a non-resonance frequency region B are shown.

Referring now to FIG. 10, a frequency having the largest output voltage, i.e., a
frequency at which the largest output voltage changed by resonance can be obtained

corresponds to a resonance frequency. In FIG. 10, a frequency corresponding to this



accelerometer which responds to the test sound wave output from the

speaker 2. Provided that resonance frequencies after packaging are

shown. The same is true for FIG 8. In FIG 10, output voltages output from

the 3-axis accelerometer when a 1 Pa 1{SPascaI) test sound wave is given

as a sound pressure and its frequency is changed. The vertical axis

represents the output voltages of the 3-axis accelerometer (mV), and the
OHpNF shiabedsmeists el Elih elireiseli@lesost thaldest wolirbafErmI¢rR).

Output voltages obtained with respect to the X-axis are particularly
chpragiprints iiudieatedi ¢ tha 8;aid AeGISFIRIB are shown. Specifically,

a resonance frequency region A and a non-resonance frequency region B
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voltage, i.e., a frequency at which the largest output voltage changed by
Ové@e}n%q%@éf‘caw{%ts%ﬁﬁeet%%?ﬁe%s%ggtag&heémﬁaaﬁwffédh%f&%smmd wave

FIG 10, a frequency corresponding to this 16 output is approximately 600
W2 HhsRYediPEIRTRS: PRe BV fd YGRS dRierauERicHheHer the

X-axis of the 3-axis accelerometer. Therefore, for example, it is possible to
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obt?jn d by changing the fre eﬁ]c of the test sour}d wave with the .
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evaluate the characteristic of the accelerometer in the three individual
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resonates at frequencies except a frequency of 600 Hz, it Is possible to
rdgiRMinEthaptherciR-fRUSof 600 Hz, it is possible to determine that the chip fails

because an appropriate and desired frequency cannot be obtained in the corresponding
axis. That is, although a visual inspection is difficult because it is particularly a
microstructure, an internal structural breakage, a crack presenting a moving section of
the microstructure can be inspected. The explanation has been given to the case where a
resonance frequency is specified from the largest output voltage, but the amount of
displacement of the moving section becomes largest by resonance. Therefore, a
frequency at which the largest displacement can be obtained corresponds to a resonance
frequency. Accordingly, a resonance frequency is specified from the largest
displacement, compared with the desired resonance frequency as mentioned above to do
failure determination.

The sound pressure of the test sound wave is changed by using the frequency
region of the region B, i.e., non-resonance frequency region, and detection and
inspection for the sensitivity, offset, and the like of the 3-axis accelerometer can be

performed from an output result.



because an appropriate and desired frequency cannot be obtained in the
corresponding axis. That is, although a visual inspection is difficult
because it is particularly a microstructure, an internal structural breakage,
a crack presenting a moving section of17the microstructure can be
inspected. The explanation has been given to the case where a
resonance frequency is specified from the largest output voltage, but the
amouht bk erspiatsmidmushtte eralingsechontiseasives fargasithgd of
resonance. Therefore, a frequency at which the largest displacement can
inspestngricdh to R spothePrebs rb sondACESHedfifaridy. andestdik gi/claips in parallel
resonance frequency is specified from the largest displacement,
cEbhsRFEERA thehgdereryrd Srascs e Yag hepisba sl segrency
do failure determination. The sound pressure of the test sound wave is
agh SR By RISHY el fpigehgr i ginreds fhkbiuglysasys Be structure of the
non-resonance frequency region, and detection and inspection for the
AR iRt B A BRte B Wk T SERGYF b r g FPPing the flow rate
erformeg?:‘r m an output result. 17 In the example, although the
Og%ﬂﬁgﬁ eﬁlelff‘been given to a method of inspecting a chip TP via the
probe 4, simjilar inspections to a plurality of chips in parallel, can.be .
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above, the structures of the inspection method an Inspection apparatu
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inspection of the characteristic of a microstructure from the movement of
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is a compressional wave. The method of outputting a test sound wave and
tﬂ@?ﬂ@ﬁﬂ@%éb@oﬁ@ﬁg%ﬁp&%cmre has been explained, and the structure of a
probing card which carries out electrical connection between the microstructure and the
tester at the time of executing the test will be explained below.

FIG. 11 is a diagram for explaining a probing card 6 which is connected to the
electrode pad of the microstructure at the time of the test according to an embodiment of
the invention.

The probing card is not limited to a card-like shaped member as illustrated in
FIG. 11. As will be discussed later, the shape of the probing card may be a box-like
shape containing a speaker 2 and its cover. In the invention, a structure which has the
probes 4 for electrical connection with the electrode pads PD of the microstructure and is
subject to alignment control for positioning the probes 4 and the electrode pads PD is
called probing card.

Referring now to FIG. 11, the probing card 6 according to the embodiment of the

invention includes a circuit substrate 100 which fixes and electrically connects plural

probes 4 together, the mic 3 connected to the circuit substrate 100, and the speaker 2.



the moving section of the microstructure has been explained, and the

structure of a probing card which carries out electrical connection

between the microstructure and the tester at the time of executing the test

will be explained below. FIG 11 is a dia}gram for explaining a probing card

6 which is connected to the electrode pad of the microstructure at the

time of the test according to an embodiment of the invention. The probing
ThareiigrHoubritasel 10k caravidedshithed rperivse remanutiatediier ARG ¢xample.

As will be discussed later, the shape of the probing card may be a box-like
Typapeakeniainiepassgankee anaytdeoy st isrtne inospiopu R chgraoving

which has the probes 4 for electrical connection with the electrode pads
sgstiogfeha shierbBph e sHusea et teafeligAhient B e fges portion of the

positioning the probes 4 and the electrode pads PD is called probing
CEehy. RRTEATH NN ey $h 1 IPEHETES8IAYG- cRFVé 5L CBRHIRG R hieis Provided ata

embodiment of the invention includes a circuit substrate 100 which fixes

batora faceRAPRMAR IS AF ISR L W together, the mic 3 connected to

the circuit supstrate 100, and the speaker 2. 18 The circuit substrate 100
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e movmg section Ip or a mlcrospructure ol a warer rom the
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electrically connected to pro ormed at peripheral regions of a chip
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a region surrounded by the probes and the speaker 2 Is dispose
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ve of the moving section of the microstructure. The probes are
example. This structure enables the protruding probes to appropriately contact the

inspection electrodes when the above of the inspection electrodes of the microstructure is
the aperture region.

At least the leading end of the probe is so formed as to vertically contact the
inspection electrode of the microstructure. This results in application of a contact
pressure only in the vertical direction (Z-axis direction in FIG. 3), so that application of
the contact pressure in the horizontal direction (X-axis or Y-axis direction in FIG. 3) is
suppressed, and disturbance originating from the contact pressure as disused later will be
suppressed.

A stage 60 which performs vacuum contact with the wafer 10 for carrying it is
provided below the wafer 10. A non-illustrated alignment adjusting mechanism which
performs alignment adjustment on the probing card 6 to a proper position of the wafer 10
is also provided.

By employing the aforementioned structure, work efficiency can be improved

because alignment adjustments to the speaker 2 and the microphone 3 are carried out at



disposed in such a manner as to protrude with respect to the aperture

region as an example. This structure enables the protruding probes to

appropriately contact the inspection electrodes when the above of the

inspection electrodes of the microstrucfblre is the aperture region. At least

the leading end of the probe is so formed as to vertically contact the

inspection electrode of the microstructure. This results in application of a
theoraaettipre sdigie adiglymethadviestieel divdbe oroiesekiel dheptigninia Fid 8)s carried

so that application of the contact pressure in the horizontal direction
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originating from the contact pressure as disused later will be suppressed.
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it is provided below the wafer 10. A non-illustrated alignment adjusting
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to a proper paosition of the wafer 10 is also provided. By employing the
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alignment adjustments to the speaker 2 and the microphone 3 are carried .
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mechanisms individually, So that a cost of the tester increases, and a
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which employs the structure according to the invention improves the work
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controls, so that ovérall cost o ster Is reduced. Next, the structure of
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accelerometer.

The horizontal axis represents the displacements of the probing card 6 against
which the leading ends of the probes are pressed. The vertical axis represents measured
values of the resonance frequencies of the microstructure. As the displacement of
pressing the leading ends of the probes increases, the contact pressure increases.

Referring now to FIG. 12, the more contact pressure increases, the more a
resonance frequency decreases. This represents that the frequency characteristic of the
device changes because of the influence of the contact pressure.

In a case of the microstructure having a moving section like an MEMS device in
particular, there is a possibility that the movement of the moving section changes by
pressing the probes 4, i.e., there is a possibility that the response characteristic of the
device changes. There are two factors regarding affects originating from contacting with
the probes 4. One is that affects of vibrations other than the test sound wave is
superimposed by transmission of the vibrations to the microstructure through the probes

4. The other one is that unnecessary stresses are applied to the microstructure because of



FIG. 12 is a diagram for explaining a change in resonance frequencies
when the leading ends of the probes are pressed against the inspection
electrodes of the accelerometer. The horizontal axis represents the
displacements of the probing card 6 a%inst which the leading ends of the
probes are pressed. The vertical axis represents measured values of the
resonance frequencies of the microstructure. As the displacement of
thereeringf thesteadiinpendis ofabes grovdbdhtreasesmiet cdibganpresgseetion of
increases. Referring now to FIG. 12, the more contact pressure increases,
thpaiaesrEraciEsshansesfrequency decreases. This represents that the
frequency characteristic of the device changes because of the influence
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response characteristic of the device, It'is desirable that transmissions o
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microstructure does not deform to elimin the second affect.
substrate 100 with the structure of the invention is one which outputs a test sound wave

without a mechanical vibration.

For example, a thermoacoustic engine which expands and compresses an air by
application of a heat, and outputs a sound can be used as the speaker 2. By employing
this structure, no mechanical vibration is transmitted to the probes 4 from the speaker 2.
Accordingly, an affect of an external disturbance is suppressed, thereby ensuring a highly
precise inspection.

As the contact pressure is reduced to reduce that affect for the microstructure
because of the stress originating from contacting with the probes 4, a contact resistance
between the probe 4 and the electrode pad PD increases. The stress of the contact
pressure and the contact resistance are in a trade-off relationship. Accordingly, the
inspection method of the embodiment of the invention suppresses the affect of the
contact pressure with a fritting phenomenon. The fritting phenomenon is a phenomenon
that when a potential gradient to be applied to an oxide film formed on the surface of a

metal (in the invention, electrode pad) becomes approximately 10° to 10° V/cm, a current



To eliminate the first affect, as will be discussed later, the speaker 2 is

structured in such a manner as to be supported by a support member

made of a vibration absorbing material on the circuit substrate 100.

Possible speaker 2 disposed over the gilrcuit substrate 100 with the

structure of the invention is one which outputs a test sound wave without

a mechanical vibration. For example, a thermoacoustic engine which
flexpydmdsuan@ichmpriessess & die byidegpheatidnhsfuneecancess @loipersigosition

sound can be used as the speaker 2. By employing this structure, no
ohibemgidatndbhsiords frindhfageriedhe probes 4 from the speaker 2.

Accordingly, an affect of an external disturbance is suppressed, thereby _
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to reduce that affect for the microstructure because of the stress )
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between the probe 4 and the electrode pad PD increases. The stress of
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estro 3 IS a diagram for explain nnection between t
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embodiment of the invention. Referring n IG 13, the measurement
it 25 of the embodiment of the invention includes a fritting power source
50 and a measurement unit 40. The circuit substrate 100 of the probing

card Grhas 2 RaEAERARRSIG MRiIgh <ROtaCk N SRIPEFNE 42, and is structured in

such a manner as to output inspection signals from the drivers 41, and compare and
determine an output result by the comparators 42. A structure that two drivers and two
comparators are connected to the pair of probe is illustrated, but a structure that one
driver and one comparator are connected may be employed.

The measurement section 25 of the embodiment causes a fritting phenomenon
between the probes 4 and the electrode pads PD by applying a voltage between the pair
of probes 4 from the fritting power source 50, and reduces a contact resistance between
the probes 4 and the electrode pads PD. Reduction of the contact resistance by using the
fritting phenomenon results in reduction of the contact pressures of the probes 4.

It is desirable that the compliance characteristic (flexibility) of the probe 4 should
be large. The heights of the leading ends of the probes 4 to the substrate 100 are not
exactly the same, and may slightly differ from one another. The relationship between the
evenness precision of the height of the leading end of the probe 4 and the manufacturing

cost of the probing card 6 are trade-off. When the difference of the heights of the leading



plurality of the electrode pads PD of a chip, and relays 45 each being

connected to each probe 4. The circuit substrate 100 switches the pair of

probes 4 through the relays 45 between the measurement unit 40 and the

fritting power source 50, and is connec}gd to them. The measurement

unit 40 has drivers 41 and comparator§42, and is structured in such a

manner as to output inspection signals from the drivers 41, and compare
ergdolidbreprobrs Aruisutponinatgit dnd thle iohws r arved 2haekietiodg @adaPD, if the

two drivers and two comparators are connected to the pair of probe is
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connected may be employed. The measurement section 25 of the
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electrode pads PD by applying a voltage between the pair of probes 4
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between the probes 4 and the electrode pads PD. Reduction of the
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Iminated, a probes 4 contact the electrode pa
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contact pressure per probe 4 becomes small. By enhancing

E i L R L e
pREBNAAessing the probe 4 against the electrode pad PD by a constant overdrive
measure, the contact pressure for each chip TP can be constant even if the heights of the
chips TP differs from each other.

Possible method of detecting the contact of the leading end of the probe 4 with
the electrode pad PD is, for example, a method of measuring the distance between the
probing card and the electrode pad PD by laser measurement, a method of detecting a
contact condition by extracting a shape from the images of the leading end of the probe 4
and the electrode pad PD, or a detection method by a change in an electrical resistance
between the pair of probes 4 to be used for fritting. In case of the detection method by a
change in the electrical resistance between the pair of probes 4, it can be detected from
reduction of the electrical resistance as the pair of probes 4 contact one electrode pad PD
from an open condition where the electrical resistance is extremely large.

In this manner, the difference of the height of each chip TP on the substrate 10

and the difference of the height of the leading end of each probe 4 are eliminated, and

inspection of the microstructure with the contact pressures being constant can be carried



It is structured in such a way that contact of the leading end of the probe 4
with the electrode pad PD is detected, and the probe 4 is pressed against
the electrode pad PD by a predetermined length from a contact point
(overdrive measure). Specifically, in a process of forming a
three-dimensional structure on the substrate 10 like an MEMS, it is
difficult to completely flatten the surface of the substrate 10, and heights
oglightly differ chip by chip. By detecting contact of the leading end of the
probe 4 with an electrode pad PD, and pressing the probe 4 against the
electrédénsaerPhepigregnataie ovestdpveh pneadiihe e eloprekesptdssude to
for each chip TP can be constant even if the heights of the chips TP o
ceffrsischghoaehtberrdecpodsprdsrRBiy Shaietee iRl tehstatend fhe fritting
leading end of the probe 4 with the electrode pad PD is, for example, a
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electrode pad PD by laser measurement, a method of detecting a contact
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the contact pressures being constant can be carried 23 out. To Inspect the

ilUGERPVHGIreTHESSy 6N ARG RL TG Rl r@gé?rﬁba%saéﬂﬁ)fB}?aQ@ JQluEQHt?m%lé a way

each one of the electrode pads PD, and then the pair of probes 4 and t
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is desirable that at least
stress originating from the contact pressure from the probe 4 is suppressed so as to be

neglected. As the probes 4 are displaced by a predetermined overdrive measure after
they contact every chip TP of the substrate 10, affects to be applied to the chips TP are
minimized, and it is possible to inspect the chips TP under the same condition chip by
chip.

Next, a voltage is applied to one of the pair of probes 4 from the fritting power
source 50. As the voltage rises gradually, a current which breaks an oxide film between
the pair of the probes 4 flows therebetween by a fritting phenomenon based on a voltage
difference applied to the pair of the probes 4, so that the probes 4 and the electrode pads
PD are electrically conducted. Subsequently, the pair of the probes 4 are switched from
the fritting power source 50 to the measurement unit 40 through the relays 45, and
electrically connected to the measurement unit 40. In the example, the explanation has
been given to the structure that realizes switch-over between the fritting power source 50

and the measurement unit 40 by using the relays 45, but the structure is not limited to



the leading end of the probe 4 should vertically contact the device, i.e.,

each electrode pad PD. This is because that the affect originating from

the contact pressure may appear in the X-axis and the Y-axis in a case of

an oblique contact. As explained abovgZL it is detected that the leading

ends of the probes 4 contact the electrode pads PD, the probes 4 are

moved toward the electrode pads PD by a constant overdrive measure
thpmnthd taprstblsomesrimm il ormitchresyuhessing kRepidanswistranwiighes

small values. The overdriving measure is preset at an appropriate value in
insiRadl @hihg rekas# eontact resistance between the probe 4 and the

electrode pad PD is reduced and a stress originating from the contact
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probes 4 are displaced by a predetermined overdrive measure after they
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chips TP are minimized, and.it is possible to inspect the chips TP under
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electrode pads PD are electrically conducted. Subsequently, the pair of
the probes 4 are switched from the fritting power source 50 to the

(@ggﬁsdjﬁen%%m IlrJIQIiltt4O through the relays 45, and electrically connected to
the measurement Bmit 40. In the example, the explanation has been given
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50 and the measurement unit 40 by using the relays 45, but the structur

S RARHTVEB LR £ 6 B @b IS RAS SR PR HRTTSURR SHALRRIY S ubYhe

using semiconductor switches instead of the relays 45. An inspection
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type speaker can be used.

FIGS. 14A to 14C are diagrams for explaining the structure of a probing card
according to the second embodiment of the invention.

Referring now to FIG. 14A, the speaker 2 is mounted on the circuit substrate 100.
The speaker 2 is supported by a support member with respect to the circuit substrate 100,
and the support member can be made of a vibration absorbing material (vibration
isolator) 70. This makes it possible to prevent transmission of vibrations from the
speaker 2 to the circuit substrate 100, and perform highly precise inspection. A possible
vibration absorbing material 70 is a silicon rubber, a resin, or the like.

FIG. 14B is a diagram for explaining a case where the support member made of a
vibration absorbing material is provided along the aperture region of the circuit substrate
100.

FIG. 14C illustrates a structure of the support member that further prevents

transmission of vibrations by reducing a contact area of circuit substrate 100 with the



unit 40 through the probes 4 to do a predetermined wafer inspection. As
mentioned above, in a case of utilizing a fritting phenomenon, the contact
pressure between the probe 4 and the electrode pad PD can be set at
extremely small, so that the electrode ? d or the like is not likely to be
damaged, and this enables a highly reliable inspection. (Second
Embodiment) In the aforementioned embodiment, the explanation has
spraéar givenass erehgaidpuhpeiatriobsiiomatiottgpe/firerwpoatichs iowlgingis
can be used as the speaker 2, but the speaker 2 is not limited to that
ilapgiried améhfotigdemple, a normal mechanical vibration type speaker can
be used. FIGS. 14A to 14C are diagrams for explaining the structure of a
probing card according to the second embodiment of the invention.
Referring now to FIG 14A, the speaker 2 is mounted on the circuit
substfaiEsatpdifisd Exampls of e spertbEBYL&BROIt member with

respect to the circuit substrate 100, and the suppaort member can be
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it possible to prevent transmission of vijbrations from the speaker 2 to the
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contact area of circuit substrate w case where
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prevents a leakage of a test sound wave to a portion other than the aperture region, and

eliminates affects of an externally generated sound (noise), so that a test sound wave

with intensive directional characteristics can be output.

(Second Modified Example of the Second Embodiment)

FIGS. 16A and 16B are diagrams for explaining the structure of a probing card
according to the second modified example of the second embodiment of the invention.

Referring now to FIG. 16A, the speaker 2 is mounted on the circuit substrate 100.
With respect to the circuit substrate 100, the speaker 2 is supported by a support member
75 which is made of a vibration absorbing material. Point support members 75a which
support the speaker 2 at plural points as illustrated in FIG. 16B are used as the support
member. The speaker 2 is supported at four points. Accordingly, as an area where the
speaker 2 and the circuit substrate 100 contact with each other is further reduced, it is
possible to further prevent transmission of vibrations from the speaker 2 to the circuit

substrate 100, and perform highly precise inspection.



FIGS. 15A and 15B are diagrams for explaining the structure of a probing
card according to the first modified example of the second embodiment of
the invention. Referring now to FIG 15A, the speaker 2 is supported by a
support member made of a vibration a éorbing material on the circuit
substrate 100, and as illustrated in FIG 15B, a sound isolation member
(soundproof material) 80 is provided between the circuit substrate 100
and thdlspbikedificsl dirgmbecefgbeo$ ehenddarbediragion. This prevents a
leakage of a test sound wave to a portion other than the aperture region,
and diiinakéd anédiborrgnliagramaliyr gepkiates DeHaqhBise) aguahEgcard
test sound wave with intensive directional characteristics can be output.
agedirpibaithat medind sramels st shasesapdambadimert of theAnyggtion.
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Embodiment) FIGS. 17A and 17B are diagrams for explaining the
structure of a probing card according to the third modified example of the
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speaker 2 is supported by the support member made of a vibration
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fourth modified example of the second embodiment of the invention.

Referring now to FIG. 18, the probing card of the fourth modified example of the
second embodiment of the invention further has a sound collector 85 which collects and
outputs a test sound wave output from the speaker 2, in addition to the structure of the
probing card explained with FIG. 14. The sound collector 85 is provided between the
substrate and the probing card along the periphery of the aperture region of the probing
card in such a manner as not to leak a test sound wave between the substrate and the
probing card and concentrate the test sound wave on the moving section of the
microstructure. The sound collector 85 has the structure which is the same as the
structure that a horn is reversely attached for example, and can output a test sound wave
having intensive directional characteristics.

The sound collector 85 also functions as a post (fixation stage) of the probes 4.
Even if the probes 4 are constituted by highly compliance (easily flexible) materials, the

post portion is not likely to deform. As support points of the canti-lever structures of the



FIG 17B, a sound isolation member is provided between the circuit

substrate 100 and the speaker 2 along with the aperture region. This

prevents leakage of a test sound wave to a portion other than the

aperture region, and a test sound wave having intensive directional

characteristics can be output. (Fourth Modified Example of the Second

Embodiment) FIG 18 is a diagram illustrating the structure of a probing
peedres dousrdieng to the sibsitianbdiflenlesemaiedotiwreebiy &abodiendpof the

of the invention. Referring now to FIG 18, the probing card of the fourth
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a sound collector 85 which collects and outputs a test sound wave output
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substrate 10. Accordingly, as the substrate 10 is moved In a direction

a¥y %@%?ﬂj%xﬁ FHARVRIGSHEBREMINJESREE P dAGHY AROPE2® AN Bine time.

probe 4 and the substrate 10 are contacted with each other, only a stress
iRsdingetionvectaliitha s Rs e JfsRenaraied e diheigadinges

end of the probe 4 contacts the
between the chips TP to be tested, it is possible to carry out the tests at the same time

without interferences among the plurality of chips TP.

(Fifth Modified Example of the Second Embodiment)

FIGS. 19A to 19C are diagrams for explaining the structure of a probing card
according to the fifth modified example of the second embodiment of the invention.

Referring now to FIG. 19A, the speaker 2 is fixed by the support member over the
substrate in a hanged manner. Specifically, the probing card is structured that a member
90 (cover) which is so connected to the circuit substrate 100 as to cover the speaker 2 is
provided on the circuit substrate 100, and the speaker 2 is hanged from the upper portion
of the member 90 by a cable L.

This structure reduces the contact area because the speaker 2 is supported by the
cable L, so that vibrations are not easily transmitted. Accordingly, it is possible to

further prevent transmission of vibrations from the speaker 2 to the circuit substrate, and



substrate 10 and the aforementioned overdrive measure is changed. This
results in carrying out a microstructure test in a state where no stress in
the direction of the substrate surface is applied to the microstructure. The
probing card may be provided with plu %I sets of the speaker 2, the
aperture region, the sound collector 85, and the probes 4, and may be
structure in such a manner as to carry out the tests of the plurality of
petiipetPebly thresbsisrestiat the same time. In this case, because the
individual sound collector 85 can shut off test sound waves between the
chips Hf1bWeitestheg s ifossisiaas eaey baretberongthofibosehls finfe
without interferences among the plurality of chips TP. (Fifth Modified
adinslsthie bthhaPSEEB Il EFABSdiRENT RFarshe gpetiIroreeipn. dRgPiminotuch
explaining the structure of a probing card according to the fifth modified
SEUHIB I BPTRS SeleBlrpe Rl tith st HEY indBMH0R PeeetlfiRPHER R test sound
FIG 19A, the speaker 2 is fixed by the support member over the substrate
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memher 90 (coyver) which i nected to the circuit substrate 100 as .
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. from the ker 2,10 the circuit substrate, and 28 perform highly precise
H}neé{gg&i%%g%%égﬁrsagt%cﬁzsi%%m illustrating a case where the length of

the cable L is adjusted and the speaker 2 is come close to near the
aperture region. Employing such a structure suppresses leakage of a test
sounctmmagﬁeggssible to output a test sound wave having
intensive directional characteristics from the aperture region.

FIG. 20 is a diagram for explaining the structure of a probing card according to
the third embodiment of the invention.

Referring now to FIG. 20, the probing card of the third embodiment of the
invention differs that the member 90 is provided on the circuit substrate 100 in such a
manner as to cover the speaker 2 and another member 71 different from the vibration
isolator 70 is further provided between the vibration isolator 70 and the speaker 2, in
comparison with the structure of the probing card explained with FIG. 14. Another
member 71 can be made of a material harder than the vibration isolator 70, and for
example, a ceramic material, a lumber, or the like can be used. The material of the
member 71 is not limited to the ceramic material or the like, various materials can be
used, but it is desirable that should have thermal isolation properties or a small heat
transfer coefficient.

According to this structure, because the speaker 2 can be mounted on the
relatively hard material, it is possible to stably fix the speaker 2.

The explanation has been given to the structure that disposes the vibration



Further, as illustrated in FIG 19C, as the sound isolation member 80 is
provided between the speaker 2 and the circuit substrate along the

aperture region, it is possible to suppress the leakage of the test sound
wave and output the test sound wave with intensive directional
characteristics. (Third Embodiment) FIG 20 is a diagram for explaining the
structure of a probing card according to the third embodiment of the
isphaettighaiRiedes rirgnbsny/tb 1 F B 20 d¢rebpibdng eaetr @i tisebyiniede 100 and the
embodiment of the invention differs that the member 90 is provided on
spRekelréulis iha #ErRO106 MdsucH BrenBipéphis ot uvEl 2he BsERIEr/2 Bey be
another member 71 different from the vibration isolator 70 is further
9idvided between the vibration isolator 70 and the speaker 2, in

comparison with the structure of the probing card explained with FIG 14.
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been explained, but is not limi e% to this, and it i1s obviously possible to

thereby improving the controllability of the test sound wave.

(Modified Example of the Third Embodiment)

The explanation has been given to the structure that the member 90 (cover) is
provided on the circuit substrate 100 as to simply cover the speaker 2 in the third
embodiment, but a structure that the member (cover) and the speaker 2 may be integrally
provided on the circuit substrate 100.

FIG. 21 is a diagram for explaining the structure of a probing card of the modified
example of the third embodiment of the invention.

Referring now to FIG. 21, the probing card of the modified example of the third
embodiment of the invention has a different structure that the member (cover) 90 is
replaced by a member (cover) 90#, in comparison with the structure of the probing card
explained with FIG. 20. The member 90# is provided in such a manner as to be a box-
like shape having an aperture region which is the same as aperture region of the circuit
substrate 100 as an example. The vibration isolator 70 and the member 71 are joined
together in the member 90# formed in the box-like shape. The speaker 2 is mounted on

the member 71. That is, it is structured in such a way that the speaker 2 is



superimpose plural sets of the vibration isolator and member. In the
example, because the member 90 (cover) which is connected to the circuit
substrate 100 in such a manner as to cover the speaker 2, it is possible to
prevent diffraction of a sound to be ou§8ut toward the rear of the speaker
2 along with the vibration of the speaker 2. This suppresses the rearward
diffraction of a test sound wave, thereby improving the controllability of the
ageemoetiiofay che (e difiesiRramplatst ise vERIROEmMbodiment) The
explanation has been given to the structure that the member 90 (cover) is

provideH soTrtseuEs iy enfb stidtaction akasosinddly RoVeiPtHdospediae ey of the

the third embodiment, but a structure that the member (cover) and the
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speaker 2 alon h the vibration of the speaker 2. Accordingly, the
rearward diffraction of a test sound wave is suppressed, thereby
improving the controllability of

(Fourth Embodiment)

A method of applying a test sound wave efficiently to a device group to be
measured will be explained in the fourth embodiment. That is, an explanation will be
given to alignment of the position of the aperture region of the circuit substrate 100 with
a device to be measured.

FIGS. 22A and 22B are diagrams for explaining the positional relationship
between a measurement target device and the aperture region according to the fourth
embodiment of the invention.

Referring now to FIG. 22A, the figure illustrates a probing card and a
measurement device group 11 as viewed from the lateral side. According to the structure
of the fourth embodiment, the measurement device 11 is disposed in such a way that a
central axis vertical to the aperture plane of an aperture region PCWD of the probing
card passes through the center of the measurement device 11.

FIG. 22B illustrates the probing card and the measurement device group 11 as

viewed from the directly above. Specifically, the speaker 2 is mounted on the vibration



the test sound wave. According to the employed structure, provided that

the box-like shape member (cover) 90# is provided attachable and

removable with respect to the circuit substrate 100. Accordingly, as the

speaker side accommodated in the member 90# and the probe side

provided on the circuit substrate 100 can be independently molded, it is

possible to mass-produce the probing card at fast or efficiently. (Fourth
isglaioodindi ribrrithodsofasgplVingfereed soastwirekdficidang thesshape of the

device group to be measured will be explained in the fourth embodiment.
SPaakerss. ankapRIeAER WaldeY Yt althandbiven sPirephdsissiefltie The

aperture region of the circuit substrate 100 with a device to be measured.
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between a measurement target device and the aperture region according
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D. The square aperture region is illustrated st an example.

chips, but the measurement device group 11 is not limited to this, and a case of a single
chip is applicable. Specifically, regarding a single chip, the measurement device group
11 is disposed in such a way that the central axis of the aperture region passes through
the single chip.

Accordingly, a test sound wave output from the speaker 2 can be efficiently
applied to the measurement device group 11.

Next, an explanation will be given to an alignment in a case of using plural
speakers 2.

FIGS. 23A and 23B are diagrams explaining a positional relationship between a
measurement target device and an aperture region according to the modified embodiment
of the fourth embodiment of the invention. An explanation will be given to a case where
the four speakers 2 are used and the speakers 2 and the aperture regions are provided in a
square shape.

Referring now to FIG. 23A, the probing card and the measurement device group
11 are illustrated as viewed from the lateral side.

FIG. 23B is a diagram illustrating the probing card and the measurement device



In the example, the measurement device group 11 is disposed at a
position through which the central axis of the aperture region passes
through. Specifically, as illustrated in FIGS. 22A and 22B, in a case
where the measurement device group 3’I21 comprises a collection of 3 x 3
plural chips, the measurement device group 11 is disposed in such a way
that the central axis passes through the central chip. The explanation has
gisaen] diseries eddivmdbadirgerty dboise Groupreikasnttindd bie thegsrared.
chips, but the measurement device group 11 is not limited to this, and a
case SravidadidagHip ssnipp s el BeaptitaRrasgasdihtd e disgiesehisrates
the measurement device group 11 is disposed in such a way that the
coERtPANSKIS &1 the iagbridial ragrispAsdethisugrnakd ampd ¢hrh. According to
Accordingly, a test sound wave output from the speaker 2 can be
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constituted by the plurality of chips, but the measurement device group 11 is not limited
to this, and a case of a single chip is applicable. Specifically, a single chip is disposed at
a position through which the central axis of a regional face surrounded by the individual
central axes Sa to Sd passes.

The explanation has been mainly given to the 3-axis accelerometer in the
examples, but the invention is not limited to this, and for other MEMS devices, the same
effectiveness as that of the 3-axis accelerometer can be obtained by applying a test sound
wave according to the first and second embodiments to a moving section of a
microstructure.

It should be noted that the disclosed embodiments are just examples, and are not
for limiting the invention. The scope of the invention should be indicated not by the
aforementioned explanations but the claims, and implications equivalent to the claims
and modifications within the scope of the invention should be intended to be included in
the invention.

Industrial Applicability



the embodiment, the measurement device group 11 is disposed at a
position through which the central axis of a regional face surrounded by
the individual central axes Sa to Sd passes. Accordingly, distances from
the individual aperture regions of the c'gr3cuit substrates to the
measurement device group 11 are set'at equal. That is, because test
sound waves are equally applied to the measurement device group 11
from thedpidivigtathsperkirera rokhingrranésndauntwsiveswarisgection
efficiently applied to the measurement device group 11. The explanation
apias B Melvdhasoid vase geastatar devide g fon putnuisistitatberpidveave to a
plurality of chips, but the measurement device group 11 is not limited to
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MANARSLTRIEQTDY HE METAGERF U APSBRIS S thodashsruud Wag output from the
explanation has been maijnly given to the 3-axis accelerometer in the
SQUAhTIIEE SH0ETHETHYOHEBA T AR Rt eUY A e A STHSH VA ARG
devices, the Eam effectiveness a th‘%t of the g%—)axi accelerom?ter can
M Bt ?sﬁgﬁ% CERNISE S8 S ST BIG B e e the sound

second embodiments to a moving sectio orl‘e% bmia .ostructur%.. It shoul

VR T A e GO AY STHETIR b il aPE et EielSi s AR AR g the

JSB%‘%F%E%P invention,, [he scops ot iheinventon.should pe lndicated i ment
not by the atoreman |’one(§lexpfana iOns but the clal S, an Yrﬁpﬂca{rllonsg

a%}%lsléﬁl%lﬁtné t(%htgg %@&%%V%%%%%?&QF%@E ?‘avé/grpainigpnefgg %eeaﬂfﬁqﬁh ent. aiijustment

invention shoul e Inten e Included In the invention. ustria

0 B'k%%%ﬁ*%ﬁ% ﬁ%?e[%&“ﬁ I’R)E@g Hl}’e?cﬂiﬁé}«eﬁfi&gl%giﬁ r&f?agn@ies and enabling

microstructure inspection apparatus include a sound wave generator

2GS {ARpItRILiRg @ test sound wave to a

Various embodiments and changes may be made thereunto without departing from
the broad spirit and scope of the invention. The above-described embodiments are
intended to illustrate the present invention, not to limit the scope of the present invention.
The scope of the present invention is shown by the attached claims rather than the
embodiments. Various modifications made within the meaning of an equivalent of the
claims of the invention and within the claims are to be regarded to be in the scope of the
present invention.

This application is based on Japanese Patent Application No. 2005-102760 filed
on March 31, 2005 and No. 2005-266720 filed on September 14, 2005 and including
specification, claims, drawings and summary. The disclosure of the above Japanese

Patent Application is incorporated herein by reference in its entirety.



moving section of a microstructure, and a measurement unit detects the
motion of the moving section of the microstructure in response to the test
sound wave output from the sound wave generator through a probe, and
evaluates the characteristic of the mic§o4structure based on a detection
result. Because the probing card includes the sound wave generator, the
sound wave generator is aligned by alignment adjustment of the probe of

Whetpsshitigashisd, so that it is not necessary to independently perform
alignment adjustment on the sound wave generator, and a mechanism for
the alignfhBiebaegssed sARNSEPbte Gy Wieaio andr sl isevatudetired,
thereby improving efficiencies and enabling a test by a simple method.
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departing from the broad spirit and scope of the invention. The

SUSHRALE JEBRBE@ Embodiments are intended to illustrate the present
invention, not to limit the scope of the present invention. The scope of the
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entirgty. at Is claimed is: 1. A probing card connected to an
evaluation unit which evaluates a characteristic of at least one

microstructure having a moving section formed on a substrate,
compaisifge 3,86Pe SlRCIICAM AP AR AT AMISRESHAR SIS fone
said microstructure
which detects said test sound wave output from said sound wave generator, and adjusting

a characteristic of a test sound wave to be output from said sound wave generator based

on a detection result by said microphone.

3. The probing card according to claim 1, wherein said sound wave generator
outputs said test sound wave by a non-vibrational operation except a mechanical

vibrational operation.

4. The probing card according to claim 3, wherein said sound wave generator
includes a thermoacoustic engine which outputs said test sound wave based on heat-

originated expansion or compression of an air.

5. The probing card according to claim 1, further comprising a fixation member
which fixes said probe, and has an aperture region through which said test sound wave is

output to said moving section of said microstructure from said sound wave generator.



formed on said substrate to detect electrical change based on a motion of
said moving section formed on said substrate at a time of testing; and at
least one sound wave generator for outputting a test sound wave to said
moving section of said microstructure. % The probing card according to
claim 1, further comprising a microphone which detects said test sound
wave output from said sound wave generator, and adjusting a
charattehstipobimtestrdnsadrdiagéaspencutputlico ersHit sogiAGupPRYE member
generator based on a detection result by said microphone. 3. The probing
franparideedivg t0WidimaYe wertaiesaic sdherirvBgahekator outputs
said test sound wave by a non-vibrational operation except a mechanical
vibraheisat SPE RN WaThEeprE R EEI BrHe g BN ARY S PivAdrefhanical
said sound wave generator includes a thermoacoustic engine which
VEuRHORA ARG RS S wave based on beat- originated expansion or
compression of an air, 5. The probing card according to claim 1, further
compr A RRAATSTIRE B WHRLPHARS CRIG HRAHE Al HE sitppresses
erture region through which said test sound wave is output to said
VIRGRRY e%f%é) N a‘?cgf“ﬁqigFggf?ﬁ%fure from said sound wave generator. 35
6. The probing card according to claim 5, further comprising a support
member for mounting said sound wave generator on said fixation
member, wherein, said 30Und yaye JSNeralor, AUBTS, SpId 1St SOURML 1 o
wave by a mec anical vibrational operation, and said supBBrt member
vibrati rbing .material which suppresses, vibration i
Gl Ry e B
sgid support member has a plurality of point support sections which
support said sound wave generator at plural

8. The probing card according to claim 6, further comprising a soundproof
material which is provided between said fixation member and said sound wave generator
and along the edge of said aperture region in such a way that said test sound wave does

not leak from between said fixation member and said sound wave generator.

9. The probing card according to claim 6, wherein said support member has at
least one of a first and a second support member units provided between said sound wave
generator and said fixation member, and

one of said first and second support member units is made of a vibration
absorbing material, while the other support member unit is made of a material harder

than the material of said one support member.

10. The probing card according to claim 5, wherein said probe protrudes with

respect to said aperture region.



points. 8. The probing card according to claim 6, further comprising a
soundproof material which is provided between said fixation member and
said sound wave generator and along the edge of said aperture region in
such a way that said test sound wave gjges not leak from between said
fixation member and said sound wave generator. 9. The probing card
according to claim 6, wherein said support member has at least one of a
first ahtt deperingugpdrosetibe tusiteplovider: erieadmsgaitdsefifadd probe is
wave generator and said fixation member, and one of said first and

foymeeshin suppamanasizertaniesticaiagnisch saldr Etrpactipselesingdn afesddd,
while the other support member unit is made of a material harder than the

MHEERSHEF M Said one support member. 10. The probing card according to
claim 5, wherein said probe protrudes with respect to said aperture region.
36 11. The probing card according to claim 1, wherein a leading end of
said probe is formed in such a manner as to vertically contact said

inspedtion’ BfeRiPOHE SPEh§ ARSI it | 1 3RS E GBI & dixation member
ccording ta claim 1, further comprising a fixation member . which fixes
G0 RS S B RARE PSR L0 OB AR eve
enerator, wherein said sound wave generator outputs said test sound
et
Wg\r/ae(bry a mechanical vibrational operation, said fixation member has an
apertyre re ion.through which said test stoupd wave IS QuiRUt to gaid
wnere u S S

. said sountl wave egenerator u 81 est sound wave Pl%mechanical
moving secton of said microstructure from said sound wave generaitor,

V%@gti%%gr?égﬁggnmember supports said sound wave generator in a
1nanglng nner to

g

said fixation member has an aperture region through which said test sound wave
is output to said moving section of said microstructure from said sound wave generator,
and

said support member supports said sound wave generator in a hanging manner to

said aperture region of said fixation member.

13. The probing card according to claim 12, further comprising a soundproof
material which is provided between said fixation member and said sound wave generator
and along the edge of said aperture region in such a way that said test sound wave does

not leak from between said fixation member and said sound wave generator.

14. The probing card according to claim 5, further comprising a cover for
covering said sound wave generator in an other region than said aperture region, and is

joined to said fixation member.

15. The probing card according to claim 5, wherein said microstructure formed

on said substrate is disposed at a position through which a central axis of said aperture



said aperture region of said fixation member. 13. The probing card
according to claim 12, further comprising a soundproof material which is
provided between said fixation member and said sound wave generator
and along the edge of said aperture reg;on in such a way that said test
sound wave does not leak from between said fixation member and said
sound wave generator. 14. The probing card according to claim 5, further
reAMPRSHRY-a cover for covering said sound wave generator in an other
region than said aperture region, and is joined to said fixation member.
15. The probing card according to claim 5, wherein said microstructure
formed on said substrate is disposed at a position through which a central
axis otGaithaperhing s degeripagseslam ThavheBiny ey aécorahy e
claim 5 having a plurality of sound wave generators, wherein said fixation
SFHEIRA9ET has a plurality of aperture regions which are so provided as to
respectjvely correspond to said plurality of sound wave generators, and

througFRIRH AL REP R SRR R HIHtAlibt S s2Ra GARG SechbirBiare so
said microstructure from each sound wave generator, and said
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IS a part of said fixation member which fixes said probe.
17. The probing card according to claim 5, further comprising a sound collecting
member provided between said substrate and the probing card and along the edge of said
aperture region in such a way that said test sound wave does not leak from between said

substrate and the probing card, but is collected to said moving section.

18. The probing card according to claim 17, wherein said sound collecting

member is a part of said fixation member which fixes said probe.

19. The probing card according to claim 1, further comprising a conduction unit
which ensures conduction between said probe and said inspection electrode with a

fritting phenomenon.

20. The probing card according to claim 19, wherein said conduction unit
comprises a fritting power source which is used for applying a voltage to said inspection

electrode to cause said fritting phenomenon before a test, and



19. The probing card according to claim 1, further comprising a conduction
unit which ensures conduction between said probe and said inspection
electrode with a fritting phenomenon. 20. The probing card according to
claim 19, wherein said conduction unit3é:omprises a fritting power source
which is used for applying a voltage to'said inspection electrode to cause
said fritting phenomenon before a test, and 38 a switching circuit which is
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on a substrate, comprising:

the probing card as set forth in claim 1; and

said evaluation unit which is connected to the probing card, and evaluates a
characteristic of said microstructure,

wherein said evaluation unit detects motion of said moving section of said
microstructure having responded to said test sound wave output from said sound wave
generator, through said probe, and evaluates said characteristic of said microstructure

based on a detection result.



