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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method and
a device for inspecting an active matrix substrate.
[0002] In inspection of an active matrix type liquid crys-
tal display device, there may be a case where a liquid
crystal display device is inspected after filling the space
between an active matrix substrate and an opposite sub-
strate with a liquid crystal (Japanese Patent Application
Laid-open No. 5-288641 (FIGS. 1 to 5), for example). In
this case, if a defect is found even in one pixel of the
liquid crystal display device, the entire device becomes
defective.
[0003] Therefore, a method and a device for inspecting
a liquid crystal display device in the stage of an active
matrix substrate have been proposed (Japanese Patent
No. 3203864 (FIGS. 1, 3, and 4) and Japanese Patent
No. 3191073 (FIG 4)). In the active matrix substrate, a
pixel select switching element and a capacitor are pro-
vided for each pixel. This method and device determine
whether or not the pixel has a defect by detecting a cur-
rent based on a charge stored in the capacitor.
[0004] However, according to the inventions disclosed
in Japanese Patent No. 3203864, which corresponds to
the preamble of claims 1 and 12, and Japanese Patent
No. 3191073, if the detection timing varies for character-
istics of the waveform of the inspection current based on
the charge stored in the capacitor of each pixel, there
may be a case where a normal pixel is erroneously de-
termined to have a defect.

BRIEF SUMMARY OF THE INVENTION

[0005] The inventors of the present invention have
found that the peak value of the inspection current cannot
be accurately measured due to variation in the on-resist-
ance of the pixel select switching element for each pixel,
even if a sampling pulse for sampling the inspection cur-
rent is accurately generated.
[0006] The present invention may provide a method
and a device for inspecting an active matrix substrate
capable of accurately determining whether or not the pix-
el drive cells on the active matrix substrate have defects,
even if there is variation in the on-resistance of the pixel
select switching element.
[0007] According to one aspect of the present inven-
tion, there is provided a method of inspecting an active
matrix substrate as defined in claim 1.
[0008] According to another aspect of the present in-
vention, an inspection device for carrying out this method
is provided.
[0009] In the method and the device of the present
invention, a current based on a charge stored in the load
from the capacitor of each of the pixel drive cells to a
detection circuit is included in the charging current based
on the charge stored in the capacitor. Therefore, the dis-

charge current after discharging the capacitor is detect-
ed. Since the discharge current is the current based on
the charge stored in the load from the capacitor of each
of the pixel drive cells to the detection circuit, a pure
charging current based on the charge stored in the ca-
pacitor can be detected by taking both the charging cur-
rent and the discharge current into consideration, where-
by defect determination accuracy is improved.
[0010] Moreover, the charging current is detected at
different points on a time axis. Since the time constants
of the pixel drive cells differ from each other due to var-
iation of the on-resistances of the pixel select switching
elements, the charge/discharge curves differ from each
other. Therefore, if the charging current is sampled by
using a constant sampling pulse, a peak value of the
charging current may not be detected, for example.
[0011] The adverse influence of variation of the on-
resistances is more effectively reduced by using the
charging current detected at the different points on a time
axis than the case of detecting the charging current at
one point, whereby an erroneous determination can be
reduced.
[0012] Note that the steps of detecting the charging
current and the discharge current will do if the charging
and discharge currents are eventually detected. The
charging current and the discharge current may be de-
tected after current-voltage conversion of each current,
for example.
[0013] The step of detecting the charging current may
include adding up charging currents detected at the dif-
ferent points on a time axis. In this case, the step of de-
tecting the charging current may be performed by using
a plurality of first sample/hold circuits driven by a plurality
of first sampling pulses which go active at the different
points on a time axis.
[0014] The step of detecting the discharge current may
be performed by using a second sample/hold circuit driv-
en by a second sampling pulse which goes active after
discharging. In this case, the determining step may in-
clude comparing an output from a common output line
of the first sample/hold circuits with an output from the
second sample/hold circuit by using a comparison circuit,
and sampling an output from the comparison circuit by
using a third sample/hold circuit driven by a third sampling
pulse which goes active at a timing later than the second
sampling pulse.
[0015] The step of charging and discharging may be
performed in one vertical scanning period.
[0016] Alternatively, the step of charging and discharg-
ing may be performed in a plurality of vertical scanning
periods. In this case, the step of detecting the charging
current may be performed at one of the different points
in each of the vertical scanning periods; the step of de-
tecting the discharge current may be performed once af-
ter discharging in each of the vertical scanning periods;
and the determining step may include comparing the
charging current with the discharge current in each of the
vertical scanning periods.
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[0017] Specifically, the step of detecting the charging
current may be performed by using a first sample/hold
circuit driven by first sampling pulses, the first sampling
pulses in the vertical scanning periods being different
from each other. The step of detecting the discharge cur-
rent may be performed by using a second sample/hold
circuit driven by a second sampling pulse which is com-
mon in the vertical scanning periods. The determining
step may include comparing an output from the first sam-
ple/hold circuit with an output from the second sample/
hold circuit in each of the vertical scanning periods by
using a comparison circuit, and sampling an output from
the comparison circuit by using a third sample/hold circuit
driven by a third sampling pulse in each of the vertical
scanning periods, the third sampling pulse going active
at a timing later than the second sampling pulse.
[0018] The determining step may be performed based
on a mean value of the comparison results obtained in
the vertical scanning periods or based on a sum of the
comparison results obtained in the vertical scanning pe-
riods. Alternatively, the determining step may be per-
formed based on a maximum value selected from among
the comparison results obtained in the vertical scanning
periods.
[0019] The pixel select switching elements may be thin
film transistors having various on-resistanccs in manu-
facturing.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING

[0020]

FIG. 1 is a diagram schematically showing an active
matrix substrate and an inspection device according
to the embodiments of the present invention.
FIG. 2 is a timing chart illustrative of charge and dis-
charge steps according to a first embodiment of the
present invention.
FIG. 3 is a block diagram showing an inspection cir-
cuit according to the first embodiment of the present
invention.
FIG. 4 is a chart showing the relationship between
sampling pulses used in the inspection circuit shown
in FIG. 3 and an inspection current waveform.
FIG. 5A is a diagram showing the load dependent
on the distance between an inspection terminal and
a horizontal scanning position; and FIG. 5B is a chart
showing an inspection current which changes de-
pending on the amount of load.
FIG. 6 is a chart showing the relationship between
various inspection current waveforms and sampling
pulses.
FIG. 7 is a waveform chart showing a comparative
example illustrating a harmful influence occurring
when sampling an inspection current at one point on
a time axis, the inspection current being based on a
charge stored in a capacitor.

FIG. 8 is a block diagram showing an inspection cir-
cuit according to a second embodiment of the
present invention.
FIG. 9 is a timing chart for illustrating charge and
discharge steps in the second embodiment of the
present invention.
FIG. 10 is a timing chart for illustrating charge and
discharge steps in the second embodiment of the
present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

1. First embodiment

[0021] A first embodiment of the present invention is
described below with reference to the drawings.
[0022] As an example of the target of inspection, an
active matrix substrate used for a liquid crystal display
device is described below with reference to FIG. 1. In
FIG. 1, a horizontal scanning circuit 20, a vertical scan-
ning circuit 30, and an active matrix region 40 are formed
on the active matrix substrate such as a glass substrate
10.
[0023] A plurality of scanning lines 42 extending in the
horizontal direction and a plurality of signal lines 44 ex-
tending in the vertical direction are formed in the active
matrix region 40. A plurality of pixel drive cells 50 are
formed near the intersecting points of the scanning lines
42 and the signal lines 44. The pixel drive cell 50 includes
a thin film transistor (TFT) 52 as a pixel select switching
element, and a capacitor (storage capacitor) 54 connect-
ed with the thin film transistor 52. In FIG. 1, a plurality of
pixel electrodes connected with the pixel drive cells 50
are omitted.
[0024] The thin film transistor 52 includes a source re-
gion, a drain region, and a channel region between the
source region and the drain region in a polycrystalline
silicon layer formed on the glass substrate by using either
a low-temperature process or a high-temperature proc-
ess. A gate is formed at a position which faces the chan-
nel region through a gate insulating layer. The on-resist-
ance of the thin film transistor 52 varies in each pixel due
to the manufacturing process.
[0025] The scanning line 42 is connected in common
with the gates of the thin film transistors 52 in each row
and functions as a gate line. The signal line 44 is con-
nected in common with the sources of the thin film tran-
sistors 52 in each column and functions as a source line,
for example.
[0026] As shown in FIG. 2, the vertical scanning circuit
30 outputs scanning signals G1, G2, G3, ..., which supply
an active potential to one of the scanning lines 42 and a
non-active potential to the remaining scanning lines 42.
As shown in FIG. 2, the vertical scanning circuit 30 se-
quentially scans the scanning lines 42 to which the active
potential is supplied within one vertical scanning period
(1V). When the active potential is supplied to one of the
scanning lines 42, the thin film transistors 52 in one row
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connected in common with the scanning line 42 at the
gates are turned ON at the same time.
[0027] A plurality of signal sampling switches 22 are
connected with the signal lines 44 at one end. As shown
in FIG. 2, the signal sampling switches 22 are sequen-
tially turned ON within one horizontal scanning period
(1H) by using timing signals SS1; SS2, SS3, ... output
from the horizontal scanning circuit 20, and dot-sequen-
tially sample a signal on an image signal line 24. A signal
input terminal 26 is provided at one end of the image
signal line 24.
[0028] The capacitors 54 of the pixel drive cells 50 are
connected in common with a common line 56, for exam-
ple. An inspection terminal 58 is provided at one end of
the common line 56.
[0029] As shown in FIG. 1, an inspection device 100
includes a charge/discharge circuit 110 connected with
the signal input terminal 26. As shown in FIG 2, the
charge/discharge circuit 110 outputs a charge potential
"H" and a discharge potential "L" in synchronization with
the active period of each of the timing signals SS1, SS2,
SS3, ... output from the horizontal scanning circuit 20.
[0030] An inspection circuit 120 is connected with the
inspection terminal 58. The inspection circuit 120 in-
cludes a current-voltage amplifier 122, first and second
detection circuits 130 and 140, and a defect determina-
tion circuit 150. The current-voltage amplifier 122 is not
necessarily provided. In this embodiment, the current-
voltage amplifier 122 detects a signal from the pixel drive
cell 50 after current-voltage conversion. The target of de-
tection of the first and second detection circuits 130 and
140 is a voltage. However, the following description is
given on the assumption that each of the first and second
detection circuits 130 and 140 detects an inspection cur-
rent (charging current or discharge current) which is con-
verted into the voltage.
[0031] FIG. 3 shows a configuration example of the
inspection circuit 120 connected with the inspection ter-
minal 58 excluding the current-voltage amplifier 122. The
first detection circuit 130 includes N first sample/hold
(S/H) circuits 132-0 to 132-(N-1). The first detection cir-
cuit 130 includes an input terminal 134 to which a sam-
pling pulse SP1-0 is input, and (N-1) delay elements
136-1 to 136-(N-1) connected in common with the input
terminal 134. The outputs of the delay elements 136-1
to 136-(N-1) are respectively connected with the first
sample/hold circuits 132-1 to 132-(N-1). The sampling
pulses SP1-1 to SP1-(N-1) are generated by delaying
the inputted sampling pulse SP1-0 by using the (N-1)
delay elements 136-1 to 136-(N-1). FIG. 4 shows the
sampling. timing. As shown in FIG. 4, the sampling pulses
SP1-0 to SP1-(N-1) are generated at even intervals. The
sampling pulses SP1-0 to SP1-(N-1) are called first sam-
pling pulses.
[0032] The second detection circuit 140 includes a sec-
ond sample/hold circuit 142 and an input terminal 144
for a second sampling pulse SP2. The sampling timing
of the second sampling pulse SP2 is as shown in FIG. 4.

[0033] The first sample/hold circuits 132-0 to 132-(N-
1) and the second sample/hold circuit 142 are connected
in parallel with the inspection terminal 58, and sample
and hold the inspection current from the inspection ter-
minal 58 at various types of sampling timing.
[0034] As shown in FIG. 3, the defect determination
circuit 150 includes a comparator (comparison circuit)
152, an input terminal 154 for a third sampling pulse SP3,
a third sample/hold circuit 156 which samples and holds
the output from the comparator 152 at the third sampling
pulse SP3, and a determination circuit 158. As shown in
FIG. 4, the third sampling pulse SP3 is generated at a
timing later than the second sampling pulse SP2.
[0035] The inspection device 100 according to the first
embodiment measures all the pixel drive cells 50 on the
active matrix substrate 10 within one vertical scanning
period (1V) shown in FIG. 2. The inspection device 100
sequentially drives all the pixel drive cells 50 on the active
matrix substrate 10 within one vertical scanning period
to charge and discharge the capacitors 54 of the pixel
drive cells 50.
[0036] As shown in FIG. 2, the scanning signal G1 out-
put from the vertical scanning circuit 30 is set at HIGH
(active potential) during one horizontal scanning period
(1H). This causes all the thin film transistors 52 in the
first row to be turned ON.
[0037] As shown in FIG. 2, the timing signals SS1, SS2,
SS3, ..., which sequentially go HIGH within one horizon-
tal scanning period (1H), are output from the horizontal
scanning circuit 20. This causes the voltage from the
charge/discharge circuit 110 to be applied to the capac-
itors 54 of the pixel drive cells 50 in the first row through
the corresponding thin film transistors 52.
[0038] As shown in FIG. 2, the voltage from the charge/
discharge circuit 110 changes from HIGH to LOW within
the active period of each of the timing signals SS1, SS2,
SS3, .... Therefore, the capacitors 54 of the pixel drive
cells 50 in the first row are sequentially charged by the
application of the voltage HIGH and discharged by the
application of the voltage LOW within one horizontal
scanning period (1H).
[0039] The capacitors 54 of all the pixel drive cells 50
are charged and discharged within one vertical scanning
period (1V) by repeating the above-described operation
each time the scanning line 42 is scanned in the vertical
direction by the scanning signals G1, G2, G3, ... output
from the vertical scanning circuit 30. This embodiment
determines whether or not the pixel drive cell 50 has a
defect by detecting the current based on the charge
stored in the capacitor 54 after charging and discharging
through the inspection terminal 58.
[0040] The following first to third points should be given
attention relating to defect determination of the pixel drive
cell 50. The first point is that the current which flows
through the inspection terminal 58 shown in FIG. 1 chang-
es depending on the load (interconnect resistance, inter-
connect capacitance) between the capacitor 54 as the
inspection target and the inspection terminal 58. FIGS.
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5A and 5B show an example in which the detected current
value decreases as the load increases, and the detected
current value increases as the load decreases.
[0041] Therefore, since the absolute value of the
charging current differs depending on the position of the
pixel drive cell 50, it is necessary to prevent erroneous
determination by detecting the difference between the
maximum value of the charging current and the minimum
value of the discharge current for each of the pixel drive
cells 50.
[0042] The second point is the importance of the sam-
pling timing for sampling and holding the detected current
from the inspection terminal 58. FIG. 6 shows the rela-
tionship between three types of detected current and
three types of sampling timing. If the detected current
can be sampled at a proper sampling timing T1, the peak
value can be detected for all three types of detected cur-
rent. However, if the sampling timing is shifted from the
time T1 to time T0 or T2 before or after the time T1 a
value far smaller than the peak value is detected for the
detected current indicated by a solid line (when capaci-
tance of the capacitor 54 is small) and for the detected
current indicated by a dashed line (peak is sharp) in com-
parison with the detected current indicated by a dash-
dotted line (capacitance of the capacitor 54 is large and
the current peak is not sharp), thereby resulting in an
erroneous determination.
[0043] The third point relates to the second point. Spe-
cifically, the charge/discharge characteristics of the ca-
pacitors 54 of the pixel drive cells 50 are not necessarily
the same due to variation of the on-resistance of the thin
film transistors 52. This may result in the erroneous de-
termination pointed out with reference to FIG. 6. For ex-
ample, if the on-resistance of the thin film transistor 52
is high, the peak of the charge/discharge curve is shifted
from the peak of the charge/discharge curve indicated
by a solid line in FIG. 4, as indicated by a dotted line.
Therefore, if the detected current is always sampled and
held by using a single sampling pulse, the peak value of
the charging current cannot necessarily be detected,
thereby resulting in an erroneous determination.
[0044] In the first embodiment, in order to deal with the
problems of the second and third points, the inspection
current from the inspection terminal 58 is sampled and
held at each sampling timing of the N sampling pulses
SP1-0 to SP1-(N-1), as shown in FIG 4. In this case, the
inspection current is the charging current based on the
charge stored in the capacitor 54. As shown in FIG. 5B,
this charging current is the current value in the peak area
of the waveform which differs in wave height depending
on the position of the capacitor 54.
[0045] In more detail, the N first sample/hold circuits
132-0 to 132-(N-1) shown in FIG 3 sample the inspection
current from the inspection terminal 58 based on the N
sampling pulses SP1-0 to SP1-(N-1), respectively, and
hold the sampled values. Since the output line of the N
first sample/hold circuits 132-0 to 132-(N-1 ) is a con-
nected common output line, the sum of the held values

is obtained from the common output line.
[0046] Therefore, the sum of the values sampled and
held at the N sampling pulses is approximately the same
for the inspection current indicated by the solid line and
for the inspection current indicated by the dotted line in
FIG 4, whereby an erroneous determination can be pre-
vented.
[0047] In order to deal with the problem of the first point,
the second sample/hold circuit 142 shown in FIG 3 sam-
ples and holds the inspection current from the inspection
terminal 58 based on the second sampling pulse SP2
shown in FIG. 4. In this case, the inspection current is
the discharge current completely discharged from the ca-
pacitor 54. As shown in FIG 5B, this discharge current is
the current value in the valley area of the waveform which
differs in wave height depending on the position of the
capacitor 54.
[0048] The output from the common output line of the
first sample/hold circuits 132-0 to 132-(N-1) and the out-
put from the second sample/hold circuit 142 are com-
pared by using the comparator 152. The comparator 152
may be formed by using a subtractor, for example.
[0049] The peak area and the valley area of the in-
spection current, which diners in wave height depending
on the position of the capacitor 54 shown in FIG 5B, are
compared by comparing the two outputs by using the
comparator 152. For example, the difference between
the peak area and the valley area is calculated. This elim-
inates the harmful influence in which the inspection cur-
rent changes depending on the position of the capacitor
54 (first point).
[0050] The peak arca of the inspection current is sam-
pled at N points by using the N first sample/hold circuits
132-0 to 132-(N-1) instead of sampling the inspection
current at one point. Therefore, a problem which occurs
in a comparative example shown in FIG. 7 does not occur
in this embodiment. FIG. 7 shows a waveform diagram
in which the peak area and the valley area of the inspec-
tion current are respectively sampled based on the sam-
pling pulses SP1 and SP2. The peak area and the valley
area of the inspection current may be shifted on the time
axis due to variation of the on-resistance of the thin film
transistor 52. In this case, the sampling pulse SP1 does
not necessarily coincide with the peak of the peak area
of the inspection current, as shown in FIG 7. Therefore,
the calculation result for the difference between the peak
area and the valley area of the sampled inspection cur-
rent varies even in a normal pixel, as indicated at the
bottom of FIG. 7. This results in an erroneous determi-
nation.
[0051] The output from the comparator 152 is sampled
and held by using the third sample/hold circuit 156 ac-
cording to the third sampling pulse SP3 shown in FIG. 4.
This enables the inspection current, from which the harm-
ful influence in which the inspection current changes de-
pending on the position of the capacitor 54 is removed,
to be sampled.
[0052] The determination circuit 158 determines
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whether or not the pixel drive cell 50 has a defect by
comparing the inspection value of the pixel drive cell 50,
which is sequentially input from the third sample/hold cir-
cuit 156, with a reference value, for example.

Comparative example

[0053] Japanese Patent Application Laid-open No.
3-200121 discloses an analog test method for a pixel
transistor array. This method obtains test results by in-
tegrating the current based on the charge stored in the
capacitor of each pixel drive cell by using an integration
circuit. However, since the integration period is four times
greater than the time constant of the pixel drive cell (page
7, upper left column, line 5), this method cannot deal with
an increase in speed. Moreover, both the peak area and
the valley area of the inspection current are integrated in
such a long integration period. However, Japanese Pat-
ent Application Laid-open No. 3-200121 does not dis-
close subtracting the integrated value of the discharge
current which changes depending on the load on the in-
spection current path. Furthermore, since Japanese Pat-
ent Application Laid-open No. 3-200121 discloses an an-
alog test method, erroneous determination may occur
due to the influence of external noise.

2. Second embodiment

[0054] In a second embodiment of the present inven-
tion, an inspection circuit 200 shown in FIG. 8 is used
instead of the inspection circuit 120 shown in FIG. 3 used
in the first embodiment.
[0055] In FIG. 8, the inspection circuit 200 includes a
first sample/hold circuit 210, a second sample/hold circuit
220, a comparator 230, a third sample/hold circuit 240,
and a determination circuit 250.
[0056] The inspection circuit 200 substantially differs
in configuration from the inspection circuit 120 in that the
inspection circuit 120 shown in FIG. 3 includes the N first
sample/hold circuits 132-0 to 132-(N-1 ) and the inspec-
tion circuit 200 shown in FIG. 8 includes one first sample/
hold circuit 210. A storage section 252 is provided in the
determination circuit 250.
[0057] In the first embodiment, the capacitors 54 of the
pixel drive cells 50 are charged and discharged within
one vertical scanning period. In the second embodiment
in which the inspection circuit 200 shown in FIG 8 is used,
the capacitors 54 of the pixel drive cells 50 are charged
and discharged in each of N vertical scanning periods as
shown in FIG. 10 (first to Nth frames shown in FIG. 10).
The charge and discharge operation in cach frame is the
same as the charge and discharge operation in the first
embodiment.
[0058] In the second embodiment, the inspection cur-
rent is sampled at sampling timing shown in FIG 9 instead
of the sampling timing shown in FIG 4 in the first embod-
iment. In FIG 9, the N first sampling pulses SP1-0 to
SP1-(N-1) are generated in different frames (one of the

first to Nth frames). In the first embodiment, the inspection
current from the pixel drive cell 50 is sampled N times in
one frame (one vertical scanning period). In the second
embodiment, the inspection current from the pixel drive
cell 50 is sampled once in each of the N frames. The
second and third sampling pulses SP2 and SP3 are gen-
erated in each frame.
[0059] Sampling of the inspection current from one pix-
el drive cell 50 is described below. The inspection current
(charging current) from the capacitor 54 charged in the
first frame is input to the first sample/hold circuit 210
through the inspection terminal 58. The first sample/hold
circuit 210 samples the charging current at the sampling
pulse SP1-0 shown in FIG. 9, and holds the sampled
value.
[0060] The inspection current (discharge current) after
the pixel drive cell 50 is discharged is input to the second
sample/hold circuit 220 through the inspection terminal
58. The second sample/hold circuit 220 samples the dis-
charge current by using the sampling pulse SP2 shown
in FIG. 9, and holds the sampled value.
[0061] The comparison circuit 230 compares the out-
puts from the first and second sample/hold circuits 210
and 220, and outputs the difference between the two out-
puts. The third sample/hold circuit 240 samples the out-
put from the comparison circuit 230 at the third sampling
pulse SP3 shown in FIG 9, and holds the sampled value.
The value held by the third sample/hold circuit 240 is
stored in the storage section 252 of the determination
circuit 250.
[0062] In the second frame, the sampling operation
and the like are performed in the same manner as in the
first frame except that the sampling timing of the first sam-
ple/hold circuit 210 is determined by the first sampling
pulse SP1-1 shown in FIG. 3. In the third to Nth frames,
the sampling operation and the like are performed in the
same manner as in the first and second frames except
that the sampling timing of the first sample/hold circuit
210 differs from the sampling timing in the first and sec-
ond frames.
[0063] The inspection values collected in the first to
Nth frames for all the pixel drive cells 50 in the active
matrix region shown in FIG. 1 are stored in the storage
section 252 of the determination circuit 250. The deter-
mination circuit 250 determines whether or not the pixel
drive cell 50 has a defect based on the information stored
in the storage section 252.
[0064] The inspection value stored in the storage sec-
tion 252 is a value obtained by calculating the difference
between two values of the inspection current sampled at
one point in the peak area (charging current) and one
point in the valley area (discharge current). N inspection
values are collected for the single pixel drive cell 50 while
changing the sampling timing in the peak area of the in-
spection current.
[0065] The determination circuit 250 may determine
whether or not the pixel drive cell 50 has a detect by
comparing the mean value of the N inspection values for
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the single pixel drive cell 50 with a reference value. The
determination circuit 250 may determine whether or not
the pixel drive cell 50 has a defect by comparing the max-
imum value of the N inspection values for the single pixel
drive cell 50 with a reference value. The determination
circuit 250 may determine whether or not the pixel drive
cell 50 has a defect by comparing the sum of the N in-
spection values for the single pixel drive cell 50 with a
reference value.
[0066] The embodiments of the present invention are
described above. However, the present invention is not
limited to the above-described embodiments. Various
modifications and variations are possible as defined by
the claims.
[0067] In the first and second embodiments, in the
case where the horizontal scanning circuit 20 and the
vertical scanning circuit 30 are not formed on the active
matrix substrate 10, the horizontal scanning circuit 20
and the vertical scanning circuit 30 provided to an exter-
nal driver or the inspection device 100 or 200 may be
used.
[0068] In the first and second embodiments, the in-
spection current is input to the inspection circuit 100 or
200 through the common line 56. However, the detection
route of the inspection current is not limited to the com-
mon line 56. The common line may not be provided de-
pending on the active matrix substrate. In this case, the
charge/discharge circuit 110 and the inspection circuit
120 which are exclusively connected with the signal input
terminal 26 through a switch may be provided. In the case
where the common line 56 is provided, the charge/dis-
charge circuit 110 and the inspection circuit 120 which
are exclusively connected with the inspection terminal
58 through a switch may also be provided using the same
method as described above.
[0069] The present invention is not necessarily applied
to inspection of an active matrix substrate used for a liquid
crystal display device. The present invention may be ap-
plied to inspection of an active matrix substrate used for
other applications insofar as each pixel drive cell includes
a pixel select switching element and a capacitor connect-
ed with the pixel select switching element.
[0070] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the compositions of the features in the embodiments
and/or the claims. It is explicitly stated that all value rang-
es or indications of groups of entities disclose every pos-
sible intermediate value or intermediate entity for the pur-
pose of original disclosure as well for the purpose of re-
stricting the claimed invention.

Claims

1. A method of inspecting an active matrix substrate in

which a plurality of pixel drive cells (50) are arranged
in a matrix (40), each of the pixel drive cells (50)
including a pixel select switching element (52) and
a capacitor (54) connected to the pixel select switch-
ing element (52), the method comprising:

sequentially charging and discharging the ca-
pacitors (54) of the pixel drive cells (50),
the method being characterized by
detecting, for each capacitor (54), multiple val-
ues of a charging current at different points on
a time axis, the charging current being based on
charges stored in the capacitors (54) by charg-
ing;
detecting a discharge current from each of the
capacitors (54) after discharging; and
determining whether or not each of the pixel
drive cells (50) has a defect, based on the mul-
tiple values of the charging current detected at
the different points and the discharge current.

2. The method of inspecting an active matrix substrate
as defined in claim 1,
wherein the step of detecting the charging current
includes adding up charging currents detected at the
different points on a time axis.

3. The method of inspecting an active matrix substrate
as defined in claim 2,
wherein the step of detecting the charging current is
performed by using a plurality of first sample/hold
circuits (132-0, 132-1,.., 132-(N-1)) driven by a plu-
rality of first sampling pulses (SPI-0, SPI-1,..,SPI-(N-
1)) which go active at the different points on a time
axis.

4. The method of inspecting an active matrix substrate
as defined in claim 3, wherein:

the step of detecting the discharge current is per-
formed by using a second sample/hold circuit
(142) driven by a second sampling pulse (SP2)
which goes active after discharging; and
the determining step includes comparing an out-
put from a common output line of the first sample
hold circuits (132-0, 132-1,.., 132-(N-1)) with an
output from the second sample/hold circuit (142)
by using a comparison circuit (152); and sam-
pling an output from the comparison circuit (152)
by using a third sample/hold circuit (156) driven
by a third sampling pulse (SP3) which goes ac-
tive at a timing later than the second sampling
pulse (SP2).

5. The method of inspecting an active matrix substrate
as defined in any one of claims 1 to 4,
wherein the step of charging and discharging is per-
formed in one vertical scanning period (IV).
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6. The method of inspecting an active matrix substrate
as defined in claim 1, wherein:

the step of charging and discharging is per-
formed in a plurality of vertical scanning periods;
the step of detecting the charging current is per-
formed at one of the different points in each of
the vertical scanning periods;
the step of detecting the discharge current is per-
formed once after discharging in each of the ver-
tical scanning periods; and
the determining step includes comparing the
charging current with the discharge current in
each of the vertical scanning periods.

7. The method of inspecting an active matrix substrate
as defined in claim 6, wherein:

the step of detecting the charging current is per-
formed by using a first sample/hold circuit (210)
driven by first sampling pulses (SPI-0, SPI-1,...,
SPI-(N-1)), the first sampling pulses in the ver-
tical scanning periods being different from each
other;
the step of detecting the discharge current is per-
formed by using a second sample/hold circuit
(220) driven by a second sampling pulse (SP2)
which is common in the vertical scanning peri-
ods; and
the determining step includes comparing an out-
put from the first sample/hold circuit (210) with
an output from the second sample/hold circuit
(230) in each of the vertical scanning periods by
using a comparison circuit (230), and sampling
an output from the comparison circuit by using
a third sample/hold circuit (240) driven by a third
sampling pulse (SP3) in each of the vertical
scanning periods, the third sampling pulse
(SP3) going active at a timing later than the sec-
ond sampling pulse (SP2).

8. The method of inspecting an active matrix substrate
as defined in claim 6 or 7,
wherein the determining step is performed based on
a mean value of the comparison results obtained in
the vertical scanning periods.

9. The method of inspecting an active matrix substrate
as defined in claim 6 or 7,
wherein the determining step is performed based on
a sum of the comparison results obtained in the ver-
tical scanning periods.

10. The method of inspecting an active matrix substrate
as defined in claim 6 or 7,
wherein the determining step is performed based on
a maximum value selected from among the compar-
ison results obtained in the vertical scanning periods.

11. The method of inspecting an active matrix substrate
as defined in any one of claims 1 to 10,
wherein the pixel select switching elements (52) are
thin film transistors having various on-resistances in
manufacturing.

12. A device for inspecting an active matrix substrate in
which a plurality of pixel drive cells (50) are arranged
in a matrix (40), each of the pixel drive cells (50)
including a pixel select switching element (52) and
a capacitor (54) connected to the pixel select switch-
ing element (52), the device comprising:

a charge/discharge circuit (110) which sequen-
tially charges and discharges the capacitors (54)
of the pixel drive cells (50);
characterized by further comprising
a first detection circuit (130) which, for each ca-
pacitor (54), detects multiple values of a charg-
ing current at different points on a time axis, the
charging current being based on charges stored
in the capacitors (54) by charging;
a second detection circuit (140) which detects a
discharge current from each of the capacitors
(54) after discharging; and
a determination circuit (150,250) which deter-
mines whether or not each of the pixel drive cells
(50) has a defect, based on the charging current
detected at the different points and the dis-
charge current.

13. The device for inspecting an active matrix substrate
as defined in claim 12, wherein:

the first detection circuit (130) includes a plurality
of first sample/hold circuits (132-0,132-1,..,
132-(N-1)) driven by a plurality of first sampling
pulses (SPI-0, SPI-1,..,SPI-(N-1)) which go ac-
tive at the different points on a time axis;
the second detection circuit (140) includes a
second sample/hold circuit (142) driven by a
second sampling pulse (SP2) which goes active
after discharging; and
the determination circuit (150) includes a com-
parison circuit (152) which compares an output
from a common output line of the first sample/
hold circuits (132-0, 132-1,.., 132-(N-1)) with an
output from the second sample/hold circuit
(142), and a third sample/hold circuit (154) which
is driven by a third sampling pulse (SP3) which
goes active at a timing later than the second
sampling pulse (SP2) and samples an output
from the comparison circuit (152).

14. The device for inspecting an active matrix substrate
as defined in claim 12, wherein:

the charge/discharge circuit (110) sequentially
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charges and discharges the capacitors (54) of
the pixel drive cells (50) in each of a plurality of
vertical scanning periods;
the first detection circuit (130) includes a first
sample/hold circuit (210) driven by first sampling
pulses (SP1) which are different from each other
within the vertical scanning periods;
the second detection circuit (140) includes a
second sample/hold circuit (220) driven by a
second sampling pulse (SP2) which is common
in the vertical scanning periods; and
the determination circuit (150) includes a com-
parison circuit (230) which compares an output
from the first sample/hold circuit (210) with an
output from the second sample/hold circuit (220)
in each of the vertical scanning periods, and a
third sample/hold circuit (240) which is driven by
a third sampling pulse (SP3) which goes active
at a timing later than the second sampling pulse
(SP2) and samples an output from the compar-
ison circuit (230) in each of the vertical scanning
periods.

Patentansprüche

1. Verfahren zum Überprüfen eines aktiven Matrix-
Substrats, in welchem eine Mehrzahl von Pixeltrei-
berzellen (5a) in einer Matrix (40) angeordnet sind,
wobei jede der Pixeltreiberzellen (50) ein Pixelaus-
wahlschaltelement (52) und einen Kondensator (54),
der mit dem Pixelauswahlschaltelement (52) ver-
bunden ist, enthält, wobei das Verfahren aufweist:

sequentielles Laden und Entladen der Konden-
satoren (54) und der Pixeltreiberzellen (50);
wobei das Verfahren gekennzeichnet ist
durch
Detektieren von mehreren Werten eines Lade-
stroms an verschiedenen Punkten auf einer
Zeitachse für jeden Kondensator (54), wobei der
Ladestrom auf in den Kondensatoren durch La-
den gespeicherten Ladungen basiert;
Detektieren eines Entladestroms von jedem der
Kondensatoren (54) nach einem Entladen; und
Bestimmen, ob jede der Pixeltreiberzellen (50)
einen Fehler hat, basierend auf den mehreren
Werten des Ladestroms, die an den unter-
schiedlichen Punkten detektiert wurden, und
dem Entladestrom.

2. Verfahren zum Überprüfen eines aktiven Matrix-
Substrats gemäß Anspruch 1, wobei der Schritt des
Detektierens des Ladestroms ein Aufaddieren von
Ladeströmen enthält, die an den verschiedenen
Punkten auf einer Zeitachse detektiert werden.

3. Verfahren zum Überprüfen eines aktiven Matrix-

Substrats gemäß Anspruch 2, wobei der Schritt des
Detektierens des Ladestroms durchgeführt wird un-
ter Verwendung einer Mehrzahl, von ersten Abtast/
Halte-Schaltungen (132 - 0, 132 - 1, ..., 132 - (N -
1)), die durch eine Mehrzahl von ersten Abtastim-
pulsen (SP1 - 0, SP1 - 1,..., SP1 - (N - 1)) angetrieben
werden, die an den verschiedenen Punkten auf einer
Zeitachse aktiv werden.

4. Verfahren zum Überprüfen eines aktiven Matrix-
Substrats gemäß Anspruch 3, wobei der Schritt des
Detektierens des Entladestroms durchgeführt wird
unter Verwendung einer zweiten Abtast/Halte-
Schaltung (142), die angetrieben wird durch einen
zweiten Abtastimpuls (SP2), der nach einem Entla-
den aktiv wird; und
der Bestimmungsschritt ein Vergleichen einer Aus-
gabe von einer gemeinsamen Ausgabeleitung der
ersten Abtast/Halte-Schaltung (132 - 0, 132 - 1, ...,
132 - (N - 1)) mit einer Ausgabe von der zweiten
Abtast/Halte-Schaltung (142) enthält, indem eine
Vergleichsschaltung (152) verwendet wird; und ein
Abtasten einer Ausgabe von der Vergleichsschal-
tung (152) unter Verwendung einer Abtast/Halte-
Schaltung (156) enthält, die angetrieben wird durch
einen dritten Abtastimpuls (SP3), der bei einer Zeit-
gebung später als der zweite Abtastimpuls (SP2) ak-
tiv wird.

5. Verfahren zum Überprüfen eines aktiven Matrix-
Substrats gemäß einem der Ansprüche 1-4, wobei
der Schritt des Ladens und Entladens in einer verti-
kalen Abtastperiode (IV) durchgeführt wird.

6. Verfahren zum Überprüfen eines aktiven Matrix-
Subtrats gemäß Anspruch 1, wobei
der Schritt des Ladens und Entladens durchgeführt
wird in einer Mehrzahl von vertikalen Abtastperi-
oden;
der Schritt des Detektierens des Ladestroms durch-
geführt wird an einem der verschiedenen Punkte in
jeder der vertikalen Abtastperioden;
der Schritt des Detektierens des Entladestroms
durchgeführt wird unmittelbar nach einem Entladen
in jeder der vertikalen Abtastperioden; und
der Bestimmungsschritt ein Vergleichen des Lade-
stroms mit dem Entladestrom in jeder der vertikalen
Abtastperioden enhält.

7. Verfahren zum Überprüfen eines aktiven Matrix-
Substrats gemäß Anspruch 6, wobei
der Schritt des Detektierens des Ladestroms durch-
geführt wird unter Verwendung einer ersten Abtast/
Halte-Schaltung (210), die angetrieben wird durch
erste Abtastimpulse (SP1-0, SP1-1,...,SP1-(N-1)),
wobei die ersten Abtastimpulse in den vertikalen Ab-
tastperioden voneinander verschieden sind;
der Schritt des Detektierens des Entladestroms
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durchgeführt wird unter Verwendung einer zweiten
Abtast/Halte-Schaltung (220), die angetrieben wird
durch einen zweiten Abtastimpuls (SP2), der in den
vertikalen Abtastperioden gemeinsam ist;
der Bestimmungschritt ein Vergleichen einer Ausga-
be von der ersten Abtast/Halte-Schaltung (210) mit
einer Ausgabe von der zweiten Abtast/Halte-Schal-
tung (220) in jeder der vertikalen Abtastperioden ent-
hält, indem eine Vergleichsschaltung (230) verwen-
det wird, und ein Abtasten einer Ausgabe von der
Vergleichsschaltung unter Verwendung einer dritten
Abtast/Halte-Schaltung (240) enthält, die angetrie-
ben wird durch einen dritten Abtastimpuls (SP3) in
jeder der Vertikalabtastperioden, wobei der dritte
Abtastimpuls (SP3) aktiv wird bei einer Zeitgebung
später als der zweite Abtastimpuls (SP2).

8. Verfahren zum Überprüfen eines aktiven Matrix-
Substrats gemäß Anspruch 6 oder 7, wobei der Be-
stimmungsschritt durchgeführt wird basierend auf ei-
nem Mittelwert der Vergleichsergebnisse, die in den
vertikalen Abtastperioden gewonnen werden.

9. Verfahren zum Überprüfen eines aktiven Matrix-
Substrats gemäß Anspruch 6 oder 7, wobei der Be-
stimmungsschritt durchgeführt wird basierend auf ei-
ner Summe der Vergleichsergebnisse, die in den
vertikalen Abtastperioden gewonnen werden.

10. Verfahren zum Überprüfen eines aktiven Matrix-
Substrats gemäß Anspruch 6 oder 7, wobei der Be-
stimmungsschritt durchgeführt wird basierend auf ei-
nem Maximalwert, der ausgewählt wird aus den Ver-
gleichsergebnissen, die in den vertikalen Abtastpe-
rioden gewonnen werden.

11. Verfahren zum Überprüfen eines aktiven Matrix-
Substrats gemäß einem der Ansprüche 1-10, wobei
die Pixelauswahlschaltelemente (52) Dünnfilmtran-
sistoren sind, die verschiedene Durchlasswiderstän-
de bei der Herstellung aufweisen.

12. Vorrichtung zum Überprüfen eines aktiven Matrix-
Substrats, in welchem eine Mehrzahl von Pixeltrei-
berzellen (50) in einer Matrix (40) angeordnet sind,
wobei jede der Pixeltreiberzellen (50) ein Pixelaus-
wahlschaltelement (52) und einen Kondensator (54),
der mit dem Pixelauswahlschaltelement (52) ver-
bunden ist, enthält, wobei die Vorrichtung aufweist:

eine Lade/Entlade-Schaltung (110), die se-
quentiell die Kondensatoren (54) der Pixeltrei-
berzellen (50) lädt und entlädt, gekennzeich-
net durch
eine erste Detektionsschaltung (130), die für je-
den Kondensator (54) mehrere Werte eines La-
destroms an verschiedenen Punkten auf einer
Zeitachse detektiert, wobei der Ladestrom auf

durch Laden in den Kondensatoren (54) ge-
speicherten Ladungen basiert;
eine zweite Detektionsschaltung (140), die ei-
nen Entladestrom von jedem der Kondensato-
ren (54) nach einem Entladen detektiert;
eine Bestimmungsschaltung (150, 250) die be-
stimmt, ob jede der Pixeltreiberzellen (50) einen
Fehler hat oder nicht, basierend auf dem Lade-
strom, der an den verschiedenen Punkten de-
tektiert wird und dem Entladestrom.

13. Vorrichtung zum Überprüfen eines aktiven Matrix-
Substrats gemäß Anspruch 12, wobei die erste De-
tektionsschaltung (130) eine Mehrzahl von ersten
AbtasdHalte-Schaltungen (132 - 0, 132 - 1, ..., 132
- (N - 1)) enthält, die angetrieben werden durch eine
Mehrzahl von ersten Abtastimpulsen (SP1 - 0, SP1
- 1,..., SP1 - (N - 1)), die an den verschiedenen Punk-
ten auf einer Zeitachse aktiv werden;
die zweite Detektionsschaltung (140) eine zweite
Abtast/Halte-Schaltung (142) enthält, die angetrie-
ben wird durch einen zweiten Abtastimpuls (SP2),
der nach einem Entladen aktiv wird; und
die Bestimmungsschaltung (150) eine Vergleichs-
schaltung (152) enthält, die eine Ausgabe von einer
gemeinsamen Ausgabeleitung der ersten Abtast/
Halte-Schaltung (132 - 0, 132 - 1,..., 132 - (N - 1))
mit einer Ausgabe von der zweite Abtast/Halte-
Schaltung (142) vergleicht, und eine dritte Abtast/
Halte-Schaltung (154) enthält, die angetrieben wird
durch einen dritten Abtastimpuls (SP3), der aktiv
wird bei einer Zeitgebung später als der zweite Ab-
tastimpuls (SP2) und die eine Ausgabe von der Ver-
gleichsschaltung (152) abtastet.

14. Vorrichtung zum Überprüfen eines aktiven Matrix-
Substrats gemäß Anspruch 12, wobei
die Lade/Entlade-Schaltung (110) die Kondensato-
ren (54) der Pixeltreiberzellen (50) in jeder von einer
Mehrzahl von vertikalen Abtastperioden sequentiell
lädt und entlädt;
die erste Detektionsschaltung (130) eine erste Ab-
tast/Halte-Schaltung (210) enthält, die angetrieben
wird durch erste Abtastimpulse (SP1), die innerhalb
der vertikalen Abtastperioden voneinander ver-
schieden sind;
die zweite Detektionsschaltung (140) eine zweite
Abtast/Halte-Schaltung (220) enthält, die angetrie-
ben wird durch einen zweiten Abtastimpuls (SP2),
der in den vertikalen Abtastperioden gemeinsam ist;
die Bestimmungsschaltung (150) eine Vergleichs-
schaltung (230) enthält, die eine Ausgabe von der
ersten Abtast/Halte-Schaltung (210) mit einer Aus-
gabe von der zweiten Abtast/Halte-Schaltung (220)
in jeder der vertikalen Abtastperioden vergleicht, und
eine dritte Abtast/Halte-Schaltung (240) enthält, die
angetrieben wird durch einen dritten Abtastimpuls
(SP3), der aktiv wird bei einer Zeitgebung später als
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der zweite Abtastimpuls (SP2), und die eine Ausga-
be von der Vergleichsschaltung (230) in jeder der
vertikalen Abtastperioden abtastet.

Revendications

1. Procédé d’inspection d’un substrat pour matrice ac-
tive dans lequel une pluralité de cellules d’excitation
de pixels (50) sont disposées en une matrice (40),
chacune des cellules d’excitation de pixels (50) com-
prenant un élément de commutation de sélection de
pixels (52) et un condensateur (54) relié à l’élément
de commutation de sélection de pixels (52), procédé
comprenant :

la charge et la décharge séquentielles des con-
densateurs (54) des cellules d’excitation de
pixels (50);
le procédé étant caractérisé par :

la détection, pour chaque condensateur
(54), de valeurs multiples d’un courant de
charge en différents points sur l’axe des
temps, le courant de charge étant basé sur
les charges stockées dans les condensa-
teurs (54) lors d’une charge ;
la détection d’un courant de décharge pro-
venant de chacun des condensateurs (54)
après décharge ; et
la détermination si oui ou non chacune des
cellules d’excitation de pixels (50) présente
un défaut, en fonction des valeurs multiples
du courant de charge détecté en différents
points et du courant de décharge.

2. Procédé d’inspection d’un substrat pour matrice ac-
tive selon la revendication 1, dans lequel l’étape de
détection du courant de charge comprend l’addition
des courants de charge détectés en différents points
sur l’axe des temps.

3. Procédé d’inspection d’un substrat pour matrice ac-
tive selon la revendication 2, dans lequel l’étape de
détection du courant de charge est effectuée en uti-
lisant une pluralité de premiers circuits échantillon-
neurs/ bloqueurs (132-0, 132-1,..., 132-(N-1)) exci-
tés par une pluralité de premières impulsions
d’échantillonnage (SP1-0, SP1-1,..., SP1-(N-1)) qui
deviennent actives en différents points sur l’axe des
temps.

4. Procédé d’inspection d’un substrat pour matrice ac-
tive selon la revendication 3, dans lequel:

l’étape de détection du courant de décharge est
effectuée en utilisant un second circuit échan-
tillonneur/ bloqueur (142) excité par une secon-

de impulsion d’échantillonnage (SP2) qui de-
vient active après la décharge; et
l’étape de détermination comprend la comparai-
son d’une sortie provenant d’une ligne de sortie
commune des premiers circuits échantillon-
neurs/bloqueurs (132-0, 132-1,..., 132-(N-1))
avec une sortie provenant du second circuit
échantillonneur/bloqueur (142) en utilisant un
circuit de comparaison (152), et en échantillon-
nant une sortie provenant du circuit de compa-
raison (152) en utilisant un troisième circuit
échantillonneur/bloqueur (156) excité par une
troisième impulsion d’échantillonnage (SP3) qui
devient active plus tard que la seconde impul-
sion d’échantillonnage (SP2).

5. Procédé d’inspection d’un substrat pour matrice ac-
tive selon l’une quelconque des revendications 1 à
4, dans lequel l’étape de charge et de décharge est
effectuée pendant une période de balayage vertical
(IV).

6. Procédé d’inspection d’un substrat pour matrice ac-
tive selon la revendication 1, dans lequel :

l’étape de charge et de décharge est effectuée
pendant une pluralité de périodes de balayage
vertical ;
l’étape de détection du courant de charge est
effectuée en l’un des différents points pendant
chacune des périodes de balayage vertical ;
l’étape de détection du courant de décharge est
effectuée après la décharge pendant chacune
des périodes de balayage vertical ; et
l’étape de détermination comprend la comparai-
son du courant de charge avec le courant de
décharge pendant chacune des périodes de ba-
layage vertical.

7. Procédé d’inspection d’un substrat pour matrice ac-
tive selon la revendication 6, dans lequel:

l’étape de détection du courant de charge est
effectuée en utilisant un premier circuit échan-
tillonneur/ bloqueur (210) excité par des premiè-
res impulsions d’échantillonnage (SP1-0,
SP1-1,..., SP1-(N-1)), les premières impulsions
d’échantillonnage pendant les périodes de ba-
layage vertical étant différentes les unes des
autres ;
l’étape de détection du courant de décharge est
effectuée en utilisant un second circuit échan-
tillonneur/ bloqueur (220) excité par une secon-
de impulsion d’échantillonnage (SP2) qui est
commune pendant les périodes de balayage
vertical ; et
l’étape de détermination comprend la comparai-
son d’une sortie provenant du premier circuit
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échantillonneur/ bloqueur (210) avec une sortie
provenant du second circuit échantillonneur/
bloqueur (220) pendant chacune des périodes
de balayage vertical en utilisant un circuit de
comparaison (230), et l’échantillonnage d’une
sortie provenant du circuit de comparaison en
utilisant un troisième circuit échantillonneur/blo-
queur (240) excité par une troisième impulsion
d’échantillonnage (SP3) pendant chacune des
périodes de balayage vertical, la troisième im-
pulsion d’échantillonnage (SP3) devenant acti-
ve plus tard que la seconde impulsion d’échan-
tillonnage (SP2).

8. Procédé d’inspection d’un substrat pour matrice ac-
tive selon la revendication 6 ou 7, dans lequel l’étape
de détermination est effectuée en fonction d’une va-
leur moyenne des résultats de comparaison obtenus
pendant les périodes de balayage vertical.

9. Procédé d’inspection d’un substrat pour matrice ac-
tive selon la revendication 6 ou 7, dans lequel l’étape
de détermination est effectuée en fonction d’une
somme des résultats de comparaison obtenus pen-
dant les périodes de balayage vertical.

10. Procédé d’inspection d’un substrat pour matrice ac-
tive selon la revendication 6 ou 7, dans lequel l’étape
de détermination est effectuée en fonction d’une va-
leur maximum sélectionnée parmi les résultats de
comparaison obtenus pendant les périodes de ba-
layage vertical.

11. Procédé d’inspection d’un substrat pour matrice ac-
tive selon l’une quelconque des revendications 1 à
10, dans lequel les éléments de commutation de sé-
lection de pixels (52) sont des transistors à film mince
possédant différentes résistances à l’état passant
lors de la fabrication.

12. Dispositif d’inspection d’un substrat pour matrice ac-
tive dans lequel une pluralité de cellules d’excitation
de pixels (50) sont disposées en une matrice (40),
chacune des cellules d’excitation de pixels (50) com-
prenant un élément de commutation de sélection de
pixels (52) et un condensateur (54) relié à l’élément
de commutation de sélection de pixels (52), le dis-
positif comportant :

un circuit de charge/décharge (110) qui charge
et décharge séquentiellement les condensa-
teurs (54) des cellules d’excitation de pixels
(50) ;
caractérisé en ce qu’il comporte en outre
un premier circuit de détection (130) qui, pour
chaque condensateur (54), détecte des valeurs
multiples d’un courant de charge en différents
points sur l’axe des temps, le courant de charge

étant basé sur les charges stockées dans les
condensateurs (54) lors de la charge ;
un second circuit de détection (140) qui détecte
un courant de décharge provenant de chacun
des condensateurs (54) après décharge ; et
un circuit de détermination (150, 250) qui déter-
mine si oui ou non chacune des cellules d’exci-
tation de pixels (50) présente un défaut, en fonc-
tion du courant de charge détectée en différents
points et du courant de décharge.

13. Dispositif d’inspection d’un substrat pour matrice ac-
tive selon la revendication 12, dans lequel :

le premier circuit de détection (130) comprend
une pluralité de premiers circuits échantillon-
neurs/ bloqueurs (132-0, 132-1, ..., 132-(N-1))
excités par une pluralité de premières impul-
sions d’échantillonnage (SP1-0, SP1-1,...,
SP1-(N-1)) qui deviennent actives en différents
points sur l’axe des temps ;
le second circuit de détection (140) comprend
un second circuit échantillonneur/bloqueur
(142) excité par une seconde impulsion
d’échantillonnage (SP2) qui devient active
après la décharge ; et
le circuit de détermination (150) comprend un
circuit de comparaison (152) qui compare une
sortie provenant d’une ligne de sortie commune
des premiers circuits échantillonneurs/blo-
queurs (132-0, 132-1, ..., 132-(N-1)) avec une
sortie provenant du second circuit échantillon-
neur/bloqueur (142), et un troisième circuit
échantillonneur/bloqueur (154) qui est excité
par une troisième impulsion d’échantillonnage
(SP3) qui devient active plus tard que la seconde
impulsion d’échantillonnage (SP2) et échan-
tillonne une sortie provenant du circuit de com-
paraison (152).

14. Dispositif d’inspection d’un substrat pour matrice ac-
tive selon la revendication 12, dans lequel :

le circuit de charge/décharge (110) charge et
décharge séquentiellement les condensateurs
(54) des cellules d’excitation de pixels (50) pen-
dant chacune d’une pluralité de périodes de ba-
layage vertical ;
le premier circuit de détection (130) comprend
un premier circuit échantillonneur/bloqueur
(210) excité par des premières impulsions
d’échantillonnage (SP1) qui sont différentes les
unes des autres pendant les périodes de ba-
layage vertical ;
le second circuit de détection (140) comprend
un second circuit échantillonneur/bloqueur
(220) excité par une seconde impulsion
d’échantillonnage (SP2) qui est commune pen-
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dant les périodes de balayage vertical ; et
le circuit de détermination (150) comprend un
circuit de comparaison (230) qui compare une
sortie provenant du premier circuit échantillon-
neur/bloqueur (210) avec une sortie provenant
du second circuit échantillonneur/ bloqueur
(220) pendant chacune des périodes de balaya-
ge vertical, et un troisième circuit échantillon-
neur/bloqueur (240) qui est excité par une troi-
sième impulsion d’échantillonnage (SP3) qui
devient active plus tard que la seconde impul-
sion d’échantillonnage (SP2) et échantillonne
une sortie provenant du circuit de comparaison
(230) pendant chacune des périodes de balaya-
ge vertical.
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