
[DESCRIPTION] [Invention Title] SUBSTRATE OF PROBE
CARD AND METHOD FOR REGENERATING THEREOF [Technical
Field] <i> The present invention disclosed herein
relates to a probe card for inspecting a semiconductor
device, and more particularly, to a substrate of a
probe card formed with a plurality of probes that make
contact with an object for inspecting the object and a
method o f regenerating the probe card substrate.
[Background Art] <2> Devices are formed on a wafer by
repeating processes such as oxidation, diffusion,
etching, and metallization. Then, after slicing and
packaging process, the semiconductor devices are
shipped. Here, before the slicing process, the
semiconductor devices formed on the wafer are
inspected through a probing test so as to determine
whether a defective semiconductor device is included.
<3> In a probing test, probe tips of a probe card make
contact with electrode pads formed on chips of a
semiconductor substrate, and a test apparatus applies
electric signals to the electrode pads through the
probe tips and receives the electric signals returned
from the chips so as to determine from returned
electric signals whether the chips are defective. <4>
In the probing test for inspecting chips formed on a
semiconductor substrate, a probe card on which probe
tips are arranged in accordance with a chip pad layout
of the semiconductor substrate is used. [Disclosure]
[Technical Problem] <5> A conventional probe card
includes a probe substrate (called also space
transformer' ) as disclosed in Korean Patent No.
10-399210. The probe substrate is the most expensive
part of the probe card. However, when a 



signal transmission channel o f the probe substrate is
damaged in use or aged (signal line aging), the probe
card should be replaced with a new one insteado f
repairing and reusing the probe card. <6> This
increases the costs and time necessary for
manufacturing semiconductor devices and makes it
difficult to respond rapidly to customers changing
demands. [Technical Solution] <7> The present
invention provides a substrate of a probe card that
can be reused after regenerating and a method of
regenerating the substrate. <8> The present invention
also provides a substrate o f a probe card designed to
reduce replacement costs and a method of regenerating
the substrate. <9> Embodiments of the present
invention provide substrates of probe cards for
installing a plurality o f probes thereon to inspect
an object by contacting the probes to the object, the
substrates including main channels electrically
connected to the probes; and at least one spare
channel for substituting the main channels when at
least one of the main channels is damaged . <io> In
some embodiments, each of the main channels and the
spare channel includes: a first terminal receiving an
electrical signal; a second terminal contacting the
probe; and an internal line connecting the first and
second terminals. <p> In other embodiment, the first
and second terminals of the spare channel are spaced
apart from the first and second terminals o f the main
channel by a predetermined distance, and the maximum
value of the predetermined distance may be 40 mm. <12>
In still other embodiments, the damaged main channel
is substituted with the spare channel by connecting
the first and second terminals of the damaged main
channel to the first and second terminals o f the
spare channel using jumping lines, and the jumping
lines may be formed o f conductive wires. 



<13> In even other embodiment, the damaged main
channel is substituted with the spare channel by
connecting the first and second terminals of the
damaged main channel to the first and second terminals
of the spare channel usingadditional conductive lines.
<i4> In yet other embodiment, the jumping lines and
the additional conductive lines are formed of a
material selected from the group consisting of copper,
gold, tungsten, an alloy of gold, an alloy of copper,
an alloy of tungsten. <i5> In other embodiment of the
present invention, there are provided methods for
regenerating a substrate of a probe card, the methods
including: when a damaged main channel is detected
among the main channels, connecting the damaged main
channel to one of the spare channels that is closest
to the damaged main channel. <i6> In some embodiments,
the damaged main channel and the spare channel is
connected using jumping lines formed of conductive
wires. <i7> In still other embodiments of the present
invention, there are provided methods for regenerating
a substrate of a probe card, the methods including:
detecting a damaged main channel among the main
channels! removing the proves connected to the damaged
main channel; electrically connecting the damaged main
channel to one of the spare channel that is closest to
the damaged main channel by connecting first and
second terminals of the damaged main channel to first
and second terminals of the closest spare channel
using additional lines; and installing the probes on
the main channels. <18> In some embodiments, the
connecting of the damaged main channel includes:
depositing a conductive layer; forming a passivation
layer on the conductive layer; patterning the
passivation layer so as to form a passivation pattern
having a shape connecting the terminal of the damaged
channel to the terminal of the closest spare channel;
removing the conductive layer except for a region of
the conductive layer covered with the passivation
pattern; and removing the passivation pattern. 



;i9> In other embodiments, the conductive layer is
formed of a material selected from the group
consisting of copper, gold, tungsten, an alloy of
gold, an alloy of copper, and an alloy of tungsten.
[Advantageous Effects]<20> According to the present
invention, when some of the main channels of the probe
substrate are damaged, the damaged main channels can
be regenerated using the spare channels and then the
probe substrate can be reused, thereby reducing costs
required for unnecessary replacement. [Description of
Drawings] <2i> The accompanying figures are included
to provide a further understanding o f the present
invention, and are incorporated in and constitute a
part of this specification. The drawings illustrate
exemplary embodiments o f the present invention and,
together with the description, serve to explain
principles of the present invention. In the figures:
<22> FIG. 1 is a schematic view illustrating a probe
card according to an embodiment of the present
invention; <23> FIG. 2 is a plan view illustrating a
probe substrate according to an embodiment of the
present invention; <24> FIGS. 3 is a partial
perspective view of a probe substrate according to an
embodiment o f the present invention; <25> FIG. 4 is a
partial cross-sectional view illustrating a spare
channel and a damaged main channel that are connected
using wires according to an embodiment of the present
invention; and <26> FIGS. 5 through 13 are views for
explaining a regenerating method o f connecting a
spare channel and a damaged main channel using
additional lines according to an embodiment of the
present invention. [Best Mode] <27> Preferred
embodiments o f the present invention will be
described below in more detail with reference to the
accompanying drawings. The present invention may,
however, be embodied in different forms and should not
be 



constructed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and
will fully convey the scope of the present invention
to those skilled in the art. In the figures, the
dimensions o f layers and regions are exaggerated for
clarity of illustration.<28> Hereinafter, it will be
described about exemplary embodiments of the present
invention in conjunction with FIGS. 1 through 13. In
FIGS. 1 through 13, like reference numerals denote
like elements. <29> The present invention provides a
substrate (multi-layer circuit substrate) of a probe
card that can be reused after regenerating defective
wiring o f the substrate occurred due to aging, for
example, and a method of regenerating the substrate of
the. probe card (probe substrate). For this, the probe
substrate of the present invention includes main
channels electrically connected to probes and spare
channels for substituting damaged main channels. <30>
FIG. 1 is a schematic view illustrating a probe card
according to an embodiment of the present invention,
FIG. 2 is a plan view illustrating a probe substrate
according to an embodiment of the present invention,
and FIGS. 3 is a partial perspective view illustrating
a probe substrate according to an embodiment of the
present invention. <3i> Referring to FIGS. 1 through 3
, a probe card 100 includes a printed circuit
substrate 110, a probe substrate 130, inter-connectors
120, and a supporting structure. The printed circuit
substrate 110 includes a plurality of contact holes
112 connected to an inner circuit. The probe substrate
130 includes a plurality of probes 10 attached to a
bottom surface thereof. In operation, the probes 10
make contact with an object to be inspected (chips on
a wafer). The inter-connectors 120 are formed between
the printed circuit substrate 110 and the probe
substrate 130 as an interface structure that
electrically connecting the printed circuit substrate
110 and the probe substrate 130. The supporting
structure fixes the probe substrate 130 to the 



printed circuit substrate 110. The supporting
structure includes reinforcement plates 42, 46, and 48
and bolts 44, 50, and 58 that are disposed at top and
bottom surfaces of the printed circuit substrate 110
and the probe substrate 130. The probe substrate 130
can be fixed to the printed circuit substrate 110 by
fastening the components of the supporting
structure.<32> The printed circuit substrate 110
includes a plurality of substrate terminals (not
shown) arranged with respective to a vertical axis and
a horizontal axis. The substrate terminals are made up
of plurality of dots or pads formed on a surface of
the printed circuit substrate 110. Further, conductive
contacts (not shown) are formed by coating the contact
holes 112 o f the printed circuit substrate 110 with a
conductive material such as copper . <33> The
inter-connectors 120 include first connectors 126,
second connectors 122, and connecting portions 124.
The second connectors 122 are inserted into the
contact holes 112. The second connectors 122 has a
hollow, elongated, o-ring shape, such that the second
connectors 122 can be tight fitted into the contact
holes 112. That is, when the second connectors 122 are
inserted into the contact holes 112, the second
connectors 122 shrink and then return to their
original shapes by elasticity. Therefore, when fully
inserted into the contact holes 112, the connectors
122 can make tight contact with the conductive
contacts formed inside the contact holes 112. The
connecting portions 126 are disposed between the
printed circuit substrate 110 and the probe substrate
130 that are spaced a predetermined distance from each
other. The first connectors 126 are guide by holes
128a formed in a second guide film 128 so as to be
connected to first terminals 134a of main channels 134
formed in the probe substrate 134. The interconnectors
120, which electrically connect the printed circuit
substrate 110 and the probe substrate 130 as an
interface structure, can be formed into various
shapes. The probes 10, the probe substrate 130
including the main 



channels 134, the inter-connectors 120, and the inner
circuit of the printed circuit substrate 110 are
electrically connected with one another. <34> The
probe substrate 130 has a multi-layer circuit
substrate structure. The probe substrate 130 includes
the main channels 134 connecting the probes 10 and the
inter-connectors 120 and spare channels 136 for
substituting damaged main channels 134. In the current
embodiment, two spare channels 136 are additionally
provided for one device under test (DUT). However, one
orat least three spare channels 136 can be provided
for one DUT. Here, the term DUT is used to denote
chips on a wafer that make contact with the probe card
100 for being tested (FIG. 2 may be helpful for
understanding the relationship between the number of
spare channels and the DUT in the current embodiment).
<35> The main channels 134 include the first terminals
134a, second terminals 134b, and internal lines 134c.
The first terminals 134a are formed on a first surface
132a of the probe substrate 130 and are connected to
the first connectors 126 o f the inter-connectors 120.
The second terminals 134b are formed on a second
surface 132b of the probe substrate 130 and are
connected to the probes 10. The internal lines 134c
are formed in the probe substrate 130 to electrically
connect the first terminals 134a to the corresponding
second terminals 134b. <36> Like the main channels
134, the spare channels 136 include first terminals
136a formed on the first surface 132a of the probe
substrate 130, second terminals 136b formed on the
second surface of the probe substrate 130, and
internal lines 136c formed in the probe substrate 130
to electrically connect the first and second terminals
136a and 136b. The first and second terminals 136a and
136b of the spare channel 136 can be electrically
connected to the first and second terminals 134a and
134b of a damaged main channel 134' using jumping
lines 140 (refer to FIG. 4 ) or additional lines 142a
(refer to FIG. 13). Here, when connecting the spare
channel 136 and the main channel 134, it is important
that the spare channel 



136 and the main channel 134 are connected using a
material having a low resistance so as to allow a
signal to be transmitted through the spare channel 136
in the same electrical conditions as when it is
transmitted through the main channel 134. In an
embodiment o f the present invention, a low-resistance
material such as copper, gold, tungsten, or an alloy
thereof can be used to connect the spare channel 136
and the main channel 134. In this case, a negligible
resistance value (about 0.01 ohm or less) may be added
by the material used to connect spare channel 136 and
the main channel.For example, after the first and
second terminals 136a and 136b of the spare channel
136 are connected to the first and second terminals
134a and 134b o f a damaged main channel 134' using
jumping lines 140 or additional lines 142a, a line
resistance value between the first and second
terminals 134a and 134b of the damaged main channel
134' may range from 0.1 ohm to 0.5 ohm. For this, the
spare channels 136 are formed at both sides of lows or
columns of the main channels 134 each corresponding to
a die of a wafer to be tested. Further, the spare
channels 136 are spaced apart from the main channels
136 by 1 mm to 40 mm (the closer the better). When the
spare channel 136 is spaced apart from the main
channel 136 by 40 mm or more, the reliability of a
test using the probe card 100 may be decreased due to
an increase in line resistance. For example, a
reference line resistance range can be set according
to the maximum and minimum distances between the spare
channels 136 and the main channels 134. <37> FIG. 4 is
a partial cross-sectional view illustrating a spare
channel and a damaged main channel that are connected
using wires according to an embodiment of the present
invention. <38> Referring to FIG. 4 , in the current
embodiment, when one o f main channels 134 o f a probe
substrate 130 is damaged, first and second terminals
134a and 134b of the damaged main channel 134' are
electrically connected to first and second terminals
136a and 136b of a spare channel 136 that is closest
to the damaged main channel 134' using jumping lines
140 formed o f 



conductive wires. In this regenerating process, the
probe substrate 130 can be reused. [Mode for
Invention] <39> FIGS. 5 through 13 are views for
explaining a regenerating method of connecting a spare
channel and a damaged main channel using additional
lines according to an embodiment o f the present
invention. In the method of the current embodiment,
when one of main channels o f a probe card is damaged,
the damaged main channel is regenerated as follows.
<40> Referring to FIGS. 5 through 13, probes 10 are
removed from a probesubstrate 130 (refer to FIG. 6).
Additional lines 142a are formed by photo lithograph
and thin layer forming processes so as to connect
first and second terminals 134a and 134b o f a damaged
main channel 134' to first and second terminals 136a
and 136b o f a spare channel 136 that is closest to
the damaged main channel 134' . Forming the additional
lines 142a includes depositing a conductive layer 142
on a first surface 132a of the probe substrate 130
(refer to FIG. 7). The conductive layer 142 is formed
by selectively depositing a metal (or alloy) having a
high conductivity such as copper, gold, and tungsten
all over the first surface 132a o f the probe
substrate 130 using photolithograph and thin layer
deposition technologies. The deposition o f the
high-conductive metal (alloy) may be formed by
physical vapor deposition (PVD), chemical vapor
deposition (CVD), electrolytical plating, electroless
plating, or the like. Next, a passivation layer 144 is
formed by applying photoresist to the conductive layer
142 (refer to FIG. 8). The passivation layer 144 is
patterned by photolithograph so as to form a
passivation pattern 144a between the first terminal
134a o f the damaged main channel 134' and the first
terminal 136a of the spare channel 136 (refer to FIG.
9). Next, except for a portion o f the conductive
layer covered by the passivation pattern 144a, the
conductive layer 142 is removed by a predetermined
method such as etching (refer to FIG. 10). Then, the
passivation pattern 144a is removed. In this way, the
additional line 142a 



is formed on the first surface 132a of the probe
substrate 130 so as to connect the first terminal 134a
of the damaged main channel 134' to the first terminal
136a o f the spare channel 136 (refer to FIG. 11).
<4i> Referring to FIG. 12, the other of the additional
lines 142a is formed on a second surface 132b o f the
probe substrate 130 so as to connect the second
terminal 134b o f the damaged main channel 134' to the
second terminal 136b o f the spare channel 136 in the
same way as described above. Thus, a detailed
description thereof will be omitted. <42> After the
additional lines 142a are formed on the first and
second surfaces 132a and 132b of the probe substrate
130, the probes 10 are attachedto the second terminals
132b of the probe substrate 130 again (refer to FIG.
13). In this way, the regenerating of the damaged main
channel 134' of the probe substrate 130 is completed.
<43> A s shown in FIG. 4 and 13, when one o f the main
channels 134 of the probe substrate 130 is damaged and
thus a test signal cannot be normally transmitted, the
damaged main channel 134' can be regenerated using the
spare channel 134. Therefore, the probe substrate 130
can be reused instead of replacing it with a new one.
That is, as described above, the first and second
terminals 136a and 136b of the spare channel 136 are
connected to the first and second terminals 134a and
134b of the damaged main channel 134' using the
jumping lines 140 (or the additional lines 142a) so as
to transmit a test signal to the probe 10 through the
first terminal 134a of the damaged main channel 134' ,
the jumping line 140 (or the additional line 142a),
the spare channel 136 (the first terminal 136a -> the
internal line 136c -> the second terminal 136b), the
jumping line 140 (or the additional line 142a), the
second terminal 134b of the damaged main channel 134'
. Therefore, the probe substrate 130 can be reused
without waste by regenerating a damaged portion. <44>
The above-disclosed subject matter is to be considered
illustrative, and not restrictive, and the appended
claims are intended to cover all such 



modifications, enhancements, and other embodiments,
which fall within the true spirit and scope of the
present invention. Thus, to the maximum extent allowed
by law, the scope of the present invention is to be
determined by the broadest permissible interpretation
of the following claims and their equivalents, and
shall not be restricted or limited by the foregoing
detailed description. [Industrial Applicability] <45>
According to the present invention, when some o f the
main channels of the probe substrate are damaged, the
damaged main channels can be regenerated using the
spare channels and then the probe substrate can be
reused, thereby reducing costs required for
unnecessary replacement.[CLAIMS] [Claim 1] A substrate
of a probe card for installing a plurality of probes
thereon to inspect an object by contacting the probes
to the object; main channels electrically connected to
the probes; and at least one spare channel for
substituting the main channels when at least one of
the main channels is damaged. [Claim 2] The substrate
of claim 1 , wherein each of the main channels and the
spare channel comprises: a first terminal receiving an
electrical signal; a second terminal contacting the
probe; and an internal line connecting the first and
second terminals. [Claim 3 ] The substrate of claim 2
, wherein the first and second terminals o f the
damaged main channel is connected to the first and
second terminals of the spare channel using jumping
lines, respectively. [Claim 4 ] The substrate of claim
3 , wherein the jumping lines are formed of 



conductive wires. [Claim 5 ] The substrate of claim 3
, wherein the jumping lines are formed o f a material
selected from the group consisting o f copper, gold,
tungsten, an alloy of gold, an alloy o f copper, and
an alloy o f tungsten. [Claim 6 ] The substrate of
claim 2 , wherein the first and second terminals of
the damaged main channel is connected to the first and
second terminals of the spare channel using additional
conductive lines, respectively. [Claim 7 ] The
substrate of claim 3 , wherein the additional lines
are formed o f a material selected from the group
consisting o f copper, gold, tungsten, analloy of
gold, an alloy of copper, and an alloy of tungsten.
[Claim 8 ] A method for regenerating a substrate of a
probe card, the substrate including main channels and
spare channels, the main channels providing electrical
signals to probes when the probes make contact with an
object to be inspected, the spare channels being used
for substituting the main channels when at least one
of the main channels is damaged, the method
comprising: when a damaged main channel is detected
among the main channels, connecting the damaged main
channel to one of the spare channels that is closest
to the damaged main channel. [Claim 9 ] The method o f
claim 8 , wherein the damaged main channel and the
spare channel is connected using jumping lines formed
o f conductive wires. [Claim 10] A method for
regenerating a substrate of a probe card, the
substrate including main channels and spare channels,
the main channels providing electrical signals to
probes when the probes make contact with an object to 



be inspected, the spare channels being used for
substituting the main channels when at least one of
the main channels is damaged, the method comprising:
detecting a damaged main channel among the main
channels; removing the proves connected to the damaged
main channel; electrically connecting the damaged main
channel to one of the spare channel that is closest to
the damaged main channel by connecting first and
second terminals o f the damaged main channel to first
and second terminals o f the closest spare channel
using additional lines! and installing the probes on
the main channels. [Claim 11] The method of claim 10,
wherein the connecting of the damaged main channel
comprises:depositing a conductive layer; forming a
passivation layer on the conductive layer; patterning
the passivation layer so as to form a passivation
pattern having a shape connecting the terminal of the
damaged channel to the terminal of the closest spare
channel; removing the conductive layer except for a
region of the conductive layer covered with the
passivation pattern; and removing the passivation
pattern. [Claim 12] The method o f claim 11, wherein
the conductive layer is formed of a material selected
from the group consisting o f copper, gold, tungsten,
an alloy of gold, an alloy of copper, and an alloy of
tungsten. 


