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[DESCRIPTION] 

PROBE CARD 

Technical Field 

 The present invention relates to test equipments of semiconductor wafers 

and, more particularly, to probe cards used to test electric characteristics of 

semiconductor chips. 

 

Background Art 

 In general, semiconductor products are manufactured by performing a 

complex series of processes such as a process of manufacturing a pure silicon 

wafer, a process of forming patterns on the pure silicon wafer to fabricate 

semiconductor chips, an electric die sorting (EDS) process of testing electric 

characteristics of the semiconductor chips to determine whether the 

semiconductor chips are good or bad, a process of packaging good 

semiconductor chips, and a process of f inally testing the packaged semiconductor 

chips. 

 Among chips determined to be bad through an electric characteristic test 

process, repairable chips are repaired while non-repairable chips are eliminated 

before performing an assembly process.  Thus, the electric characteristic test 

process is significant in reducing assembly cost and enhancing a yield of a 

semiconductor chip fabricating process. 

 An apparatus for performing an EDS process includes a probe card with 

probe tips, which are in contact with a conductive pad provided for a test object 

such as a wafer to apply electric signals to the conductive pad.  All ends of the 

probe tips must be disposed at the same height such that all the probe tips 

contact the pad.  The probe tips protrude downwardly from the bottom of a space 

transformer.  However, if a thickness of a space transformer 42 is not even as 

illustrated in FIG. 1, the ends of probe tips 46 have different heights although the 

space transformer 42 is disposed horizontally.  For this reason, a loose contact 

occurs between a pad and the probe tip 46 during a test. 

 FIG. 2 is a cross-sectional view of a conventional probe card configured 

for controlling a level of the bottom of a space transformer 42.  A top 

reinforcement member 30 is provided to a top surface of a printed circuit board 

(PCB) 10 and a bottom reinforcement member 20 is provided to a bottom surface 

thereof.  The top reinforcement member 30 is a disk-shaped member, and the 

bottom reinforcement member 20 is a ring-shaped member.  These reinforcement 

members 20 and 30 are fixed by means of a bolt 70.  An installation member 40 

is provided to the inside of the bottom reinforcement member 20.  The 

installation member 40 includes a space transformer 42 with a probe tip 46 and a 

support plate 44 disposed to hold the space transformer 42.   

 

 

[DESCRIPTION]  PROBE CARD  Technical Field The present invention
relates to test equipments of semiconductor wafers  and, more particularly, to
probe cards used to test electric characteristics of  semiconductor chips.
Background Art In general, semiconductor products are manufactured by
performing a  complex series of processes such as a process of
manufacturing a pure silicon  wafer, a process of forming patterns on the
pure silicon wafer to fabricate  semiconductor chips, an electric die sorting
(EDS) process of testing electric  characteristics of the semiconductor chips
to determine whether the  semiconductor chips are good or bad, a process of
packaging good  semiconductor chips, and a process of finally testing the
packaged semiconductor  chips. Among chips determined to be bad through
an electric characteristic test  process, repairable chips are repaired while
non-repairable chips are eliminated  before performing an assembly process.
Thus, the electric characteristic test  process is significant in reducing
assembly cost and enhancing a yield of a  semiconductor chip fabricating
process. An apparatus for performing an EDS process includes a probe card
with  probe tips, which are in contact with a conductive pad provided for a test
object  such as a wafer to apply electric signals to the conductive pad. All
ends of the  probe tips must be disposed at the same height such that all the
probe tips  contact the pad. The probe tips protrude downwardly from the
bottom of a space  transformer. However, if a thickness of a space
transformer 42 is not even as  illustrated in FIG. 1, the ends of probe tips 46
have different heights although the  space transformer 42 is disposed
horizontally. For this reason, a loose contact  occurs between a pad and the
probe tip 46 during a test. FIG. 2 is a cross-sectional view of a conventional
probe card configured  for controlling a level of the bottom of a space
transformer 42. A top  reinforcement member 30 is provided to a top surface
of a printed circuit board  (PCB) 10 and a bottom reinforcement member 20 is
provided to a bottom surface  thereof. The top reinforcement member 30 is a
disk-shaped member, and the  bottom reinforcement member 20 is a
ring-shaped member. These reinforcement  members 20 and 30 are fixed by
means of a bolt 70. An installation member 40  is provided to the inside of the
bottom reinforcement member 20. The  installation member 40 includes a
space transformer 42 with a probe tip 46 and a  support plate 44 disposed to
hold the space transformer 42. 
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The support plate 44 is coupled with the bottom reinforcement member 20 by 

means of a plate spring 50.  A plurality of holes 12 are formed at the top 

reinforcement member 30 and the PCB 10.  A plurality of fine-tunable control 

bolts 60 are inserted into the holes 12, respectively.  The insertion degree of the 

respective control bolts 60 is controlled to adjust a force applied to press the 

space transformer 42.  Thus, the level of the bottom of the space transformer 42 

is controlled.  As illustrated in FIG. 3, a press force F1 applied from a control bolt 

60 is counterpoised to a press force F2 applied from a support plate 44 to a plate 

spring 50 by a restoring force to fix a position of a space transformer 42.  Elastic 

means such as a pogo pin 80 is provided between a PCB 10 and the space 

transformer 42 for their electric connection. 

 Generally, a test process is conducted while a wafer is heated.  If the 

above-described probe card is used for a long while, the plate spring 50 is 

deformed to change an elastic modulus of the plate spring 50.  As a result, a 

restoring force of the plate spring 50 is also changed to deteriorate a controlled 

level of the space transformer 42.  Further, a number of components such as a 

plurality of plate springs 50, a top reinforcement member 30, and a bottom 

reinforcement member 50 are used to require a long time for assembling or 

maintaining a probe card. 

 

Disclosure of invention 

Technical Problem 

 Exemplary embodiments of the present invention are directed to a probe 

card. 

Technical Solution 

 In an exemplary embodiment, the probe card may include an installation 

member having a bottom surface to which probe tips are provided for electrically 

contacting a test object; a printed circuit board (PCB) having top and bottom 

surfaces on which electrically connected pads are disposed, respectively; 

interconnection members disposed between the installation member and the PCB 

to electrically connect the pad disposed on the bottom surface of the PCB with the 

probe tips; a reinforcement member disposed over the PCB to define a space 

between the reinforcement member and the PCB and coupled with the PCB; a 

contact member provided into the space and having a top surface partially or 

entirely contacting the reinforcement member; a connect member inserted into an 

insert hole formed at the PCB to couple the contact member with the installation 

member; and a plurality of control members inserted into control holes formed at 

the installation member, the PCB, and the reinforcement member for controlling 

the level of the installation member and fixing the installation member to the PCB, 

wherein the insertion depth of the respective insert holes is finely tunable. 

 

 

1 The support plate 44 is coupled with the bottom reinforcement member 20
by  means of a plate spring 50. A plurality of holes 12 are formed at the top
reinforcement member 30 and the PCB 10. A plurality of fine-tunable control
bolts 60 are inserted into the holes 12, respectively. The insertion degree of
the  respective control bolts 60 is controlled to adjust a force applied to press
the  space transformer 42. Thus, the level of the bottom of the space
transformer 42  is controlled. As illustrated in FIG. 3, a press force F1 applied
from a control bolt  60 is counterpoised to a press force F2 applied from a
support plate 44 to a plate  spring 50 by a restoring force to fix a position of a
space transformer 42. Elastic  means such as a pogo pin 80 is provided
between a PCB 10 and the space  transformer 42 for their electric
connection. Generally, a test process is conducted while a wafer is heated. If
the  above-described probe card is used for a long while, the plate spring 50
is  deformed to change an elastic modulus of the plate spring 50. As a result,
a  restoring force of the plate spring 50 is also changed to deteriorate a
controlled  level of the space transformer 42. Further, a number of
components such as a  plurality of plate springs 50, a top reinforcement
member 30, and a bottom  reinforcement member 50 are used to require a
long time for assembling or  maintaining a probe card. Disclosure of invention
Technical Problem Exemplary embodiments of the present invention are
directed to a probe  card. Technical Solution In an exemplary embodiment,
the probe card may include an installation  member having a bottom surface
to which probe tips are provided for electrically  contacting a test object; a
printed circuit board (PCB) having top and bottom  surfaces on which
electrically connected pads are disposed, respectively;  interconnection
members disposed between the installation member and the PCB  to
electrically connect the pad disposed on the bottom surface of the PCB with
the  probe tips; a reinforcement member disposed over the PCB to define a
space  between the reinforcement member and the PCB and coupled with
the PCB; a  contact member provided into the space and having a top
surface partially or  entirely contacting the reinforcement member; a connect
member inserted into an  insert hole formed at the PCB to couple the contact
member with the installation  member; and a plurality of control members
inserted into control holes formed at  the installation member, the PCB, and
the reinforcement member for controlling  the level of the installation member
and fixing the installation member to the PCB,  
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In another exemplary embodiment, the probe card may include an installation 

member having a bottom surface to which probe tips are provided for electrically 

contacting a test object; a printed circuit board (PCB) having top and bottom 

surfaces on which electrically connected pads are disposed, respectively; 

interconnection members disposed between the installation member and the PCB 

to electrically connect the pad disposed on the bottom surface of the PCB with the 

probe tips; a reinforcement member disposed the PCB when they are coupled 

with each other; and a plurality of control bolts provided, to the reinforcement 

member through a control hole formed at the PCB, for controlling the level of the 

respective probe tips and fixing the installation member to the reinforcement 

member, the control bolts being inserted into control holes with screw threads in a 

bottom-to-top direction to finely tune their insertion depths. 

 

Advantageous Effects 

 In a probe card according to an embodiment of the present invention, a 

plate spring is not used to maintain a controlled level of a space transformer.  

Therefore, it is possible to prevent the controlled level of the space transformer 

from changing due to thermal deformation of the plate spring during a process. 

 In a probe card according to another embodiment of the present invention, 

a space transformer and a contact member are fixed and a top surface of the 

contact member is in contact with a reinforcement member.  Therefore, it is 

possible to prevent a controlled level of the space transformer from changing due 

to a force generated when a probe tip contacts a wafer during a test process. 

 According to the present invention, a probe card has a simple 

configuration.  Therefore, it is possible to readily assemble and maintain the 

probe card. 

 

Brief Description of the Drawings 

FIG. 1 shows problems arising from use of a conventional probe card. 

 FIG. 2 is a cross-sectional view of a conventional probe card. 

 FIG. 3 shows a force applied to the probe card illustrated in FIG. 2 when 

the probe card is used. 

 FIG. 4 is a perspective view of a probe card according to the present 

invention. 

 FIG. 5 is a cross-sectional view taken along a line I-I of FIG. 4. 

 FIG. 6 is a perspective view of a probe card illustrated in FIG. 5. 

 FIG. 7 through FIG. 11 illustrate a procedure of assembling a probe card. 

Best Mode for Carrying Out the Invention 

The present invention will now be described more fully hereinafter with 

reference  

 

 

wherein the insertion depth of the respective insert holes is finely tunable. 2
In another exemplary embodiment, the probe card may include an installation
member having a bottom surface to which probe tips are provided for
electrically  contacting a test object; a printed circuit board (PCB) having top
and bottom  surfaces on which electrically connected pads are disposed,
respectively;  interconnection members disposed between the installation
member and the PCB  to electrically connect the pad disposed on the bottom
surface of the PCB with the  probe tips; a reinforcement member disposed
the PCB when they are coupled  with each other; and a plurality of control
bolts provided, to the reinforcement  member through a control hole formed
at the PCB, for controlling the level of the  respective probe tips and fixing the
installation member to the reinforcement  member, the control bolts being
inserted into control holes with screw threads in a  bottom-to-top direction to
finely tune their insertion depths. Advantageous Effects In a probe card
according to an embodiment of the present invention, a  plate spring is not
used to maintain a controlled level of a space transformer.  Therefore, it is
possible to prevent the controlled level of the space transformer  from
changing due to thermal deformation of the plate spring during a process. In
a probe card according to another embodiment of the present invention,  a
space transformer and a contact member are fixed and a top surface of the
contact member is in contact with a reinforcement member. Therefore, it is
possible to prevent a controlled level of the space transformer from changing
due  to a force generated when a probe tip contacts a wafer during a test
process. According to the present invention, a probe card has a simple
configuration. Therefore, it is possible to readily assemble and maintain the
probe card. Brief Description of the Drawings FIG. 1 shows problems arising
from use of a conventional probe card.  FIG. 2 is a cross-sectional view of a
conventional probe card. FIG. 3 shows a force applied to the probe card
illustrated in FIG. 2 when  the probe card is used. FIG. 4 is a perspective
view of a probe card according to the present  invention. FIG. 5 is a
cross-sectional view taken along a line I-I of FIG. 4.  FIG. 6 is a perspective
view of a probe card illustrated in FIG. 5. FIG. 7 through FIG. 11 illustrate a
procedure of assembling a probe card.  Best Mode for Carrying Out the
Invention The present invention will now be described more fully hereinafter
with  
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to the accompanying drawings, in which preferred embodiments of the invention 

are shown.  This invention, however, may be embodied in many different forms 

and should not be construed as limited to the embodiments set forth herein.  In 

the drawings, the shapes of elements are exaggerated for clarity. 

A probe card 1 according to the invention is used to test electric 

characteristics of test objects such as semiconductor wafers.  FIG. 4 is a 

perspective view of a probe card according to the invention.  FIG. 5 is a cross-

sectional view taken along a line I-I of FIG. 4, and FIG. 6 is a perspective view of 

a probe card illustrated in FIG. 5. 

Referring to FIG. 4 through FIG. 6, a probe card 1 includes an installation 

member 100, a printed circuit board (PCB) 200, a reinforcement member 300, a 

contact member 400, a connect member 500, and a control member 600. 

The installation member 100 is a disk-shaped member and has probe tips 

160 that come in contact with a pad disposed on a wafer (not shown) during a 

process to apply an electric signal to the pad.  The installation member 100 

includes a space transformer 120 where the probe tips 160 are installed and a 

support plate 140 configured for holding the space transformer 120.  The space 

transformer 120 has a disk shape, and the probe tips 160 protrude downwardly 

from the bottom surface of the space transformer 120.  A side of the space 

transformer 120 is stepped such that a top end thereof more protrudes outwardly 

than a bottom end thereof.  The probe tips 160 may be fabricated independently 

of the space transformer 120 before being coupled or merged with the space 

transformer 120.  A plurality of pads 122 are disposed on a top surface of the 

space transformer 120.  Inside the space transformer 120, signal lines (not 

shown) are formed to electrically connect the probe tips 160 with the pads 122.  

The support plate 140 is a ring-shaped plate 140, which is disposed to surround 

the space transformer 120 in a lateral direction.  An inner side of the support 

plate 140 is stepped such that a top end thereof more protrudes inwardly than a 

bottom end thereof.  While the top end protruding in a lateral direction of the 

space transformer 120 is placed on the bottom end protruding inwardly, the space 

transformer 120 is fixedly coupled to the support plate 140 by means of a bolt 

(not shown).  Alternatively, shapes of the space transformer 120 and the support 

plate 140 may change such that the space transformer 120 is forcibly and fixedly 

coupled to the support plate 140. 

A printed circuit board (PCB) 200 is mounted over the space transformer 

120.  Pads 201 and 202 are provided to top and bottom surfaces of the PCB 200, 

respectively.  The PCB 200 has a disk shape and a longer diameter than the 

support plate 140.  A plurality of interconnect member such as pogo pins 220 are 

provided to the bottom surface of the PCB 200.  Each of the pogo pins 220 is 

made of a metal to have a conductivity and has top and bottom ports and a spring 

provided for connecting the top and bottom ports with each other. The pogo pins 

220 are provided for interconnecting a pad 122  

reference 3 to the accompanying drawings, in which preferred embodiments
of the invention  are shown. This invention, however, may be embodied in
many different forms  and should not be construed as limited to the
embodiments set forth herein. In  the drawings, the shapes of elements are
exaggerated for clarity. A probe card 1 according to the invention is used to
test electric  characteristics of test objects such as semiconductor wafers.
FIG. 4 is a  perspective view of a probe card according to the invention. FIG.
5 is a cross- sectional view taken along a line I-I of FIG. 4, and FIG. 6 is a
perspective view of  a probe card illustrated in FIG. 5. Referring to FIG. 4
through FIG. 6, a probe card 1 includes an installation  member 100, a
printed circuit board (PCB) 200, a reinforcement member 300, a  contact
member 400, a connect member 500, and a control member 600. The
installation member 100 is a disk-shaped member and has probe tips  160
that come in contact with a pad disposed on a wafer (not shown) during a
process to apply an electric signal to the pad. The installation member 100
includes a space transformer 120 where the probe tips 160 are installed and
a  support plate 140 configured for holding the space transformer 120. The
space  transformer 120 has a disk shape, and the probe tips 160 protrude
downwardly  from the bottom surface of the space transformer 120. A side of
the space  transformer 120 is stepped such that a top end thereof more
protrudes outwardly  than a bottom end thereof. The probe tips 160 may be
fabricated independently  of the space transformer 120 before being coupled
or merged with the space  transformer 120. A plurality of pads 122 are
disposed on a top surface of the  space transformer 120. Inside the space
transformer 120, signal lines (not  shown) are formed to electrically connect
the probe tips 160 with the pads 122.  The support plate 140 is a ring-shaped
plate 140, which is disposed to surround  the space transformer 120 in a
lateral direction. An inner side of the support  plate 140 is stepped such that a
top end thereof more protrudes inwardly than a  bottom end thereof. While
the top end protruding in a lateral direction of the  space transformer 120 is
placed on the bottom end protruding inwardly, the space  transformer 120 is
fixedly coupled to the support plate 140 by means of a bolt  (not shown).
Alternatively, shapes of the space transformer 120 and the support  plate 140
may change such that the space transformer 120 is forcibly and fixedly
coupled to the support plate 140. A printed circuit board (PCB) 200 is
mounted over the space transformer  120. Pads 201 and 202 are provided to
top and bottom surfaces of the PCB 200,  respectively. The PCB 200 has a
disk shape and a longer diameter than the  
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disposed on the top surface of the PCB 200 and a pad 201 disposed on the 

bottom surface of the PCB 200.  More specifically, the pad 201 is disposed on 

the bottom surface of the PCB 200 and the pad 202 is disposed on the top edge 

of the PCB 200.  Signal lines (not shown) are provided inside the PCB 200 for 

electrically connecting the pad 201 to the pad 202.  A separate test equipment 

(not shown) is electrically connected to the pad 202 of the PCB 200. 

A reinforcement member 300 is mounted on the PCB 200.  The 

reinforcement member 300 is a cylindrical member having a bottom-open space 

302.  A plurality of coupling grooves 322 are formed at the sidewall of the 

reinforcement member 300, having screw threads.  Coupling holes 242 are 

provided at the PCB 200 to face the coupling grooves 322.  A bottom surface of 

the reinforcement member 300 is roughly flat.  In an upward direction, a bolt 280 

is inserted into the coupling hole 242 and the coupling groove 322 to fix the 

reinforcement member 300 to the PCB 200. 

When the reinforcement member 300 and the PCB 200 are coupled with 

each other, they define a space 302 in which a contact member 400 is provided.  

A top surface 440 of the contact member 400 is disposed to an inner surface of 

the reinforcement member 300.  The contact member 400 has a bottom surface 

420 and the top surface 440.  The bottom surface 420 of the contact member 400 

is a circular flat surface, and the top surface 440 thereof is downwardly tapered 

from edge to the center.  A plurality of insert holes 244 are formed at the PCB 

200 to penetrate up and down.  The insert holes 244 is formed to be inner than 

the coupling holes 242. 

A connect member 500 is inserted into the insert hole 244, connecting the 

contact member 400 with the support plate 140.  The connect member 500 is a 

rod-shaped member.  A hole 522 having a screw thread is formed to penetrate 

the connect member 500 in a length direction.  The connect member 500 has a 

larger length than a thickness of the PCB 200.  When the connect member 500 is 

inserted into the insert hole 244, the top end of the connect member 500 

protrudes toward the top surface of the PCB 200 and the bottom end thereof 

protrudes toward the bottom surface of the PCB 200.  The contact member 400 

and the support plate 140 has holes 460 and 144 where screw threads are formed 

at a position corresponding to a hole 522 formed at the connect member 500.  In 

an downward direction, a bolt 540 is inserted into a hole 460 formed at the 

contact member 400 and a hole 522 formed at the connect member 500.  In an 

upward direction, a bolt 560 is inserted into a hole 144 formed at the support 

plate 140 and a hole 522 formed at the connect member 500.  Due to the bolts 

540 and 560, the connect member 500 is fixed to the contact member 400 and the 

support plate 140. 

When the connect member 500 is inserted into the insert hole 244, the 

insert hole 244 is wider than the connect member 500 such that the connect 

member 500 is bent at a predetermined angle in the insert hole 244. For example, 

support plate 140. A plurality of interconnect member such as pogo pins 220
are  provided to the bottom surface of the PCB 200. Each of the pogo pins
220 is  made of a metal to have a conductivity and has top and bottom ports
and a spring  provided for connecting the top and bottom ports with each
other. The pogo pins  220 are provided for interconnecting a pad 122 4
disposed on the top surface of the PCB 200 and a pad 201 disposed on the
bottom surface of the PCB 200. More specifically, the pad 201 is disposed on
the bottom surface of the PCB 200 and the pad 202 is disposed on the top
edge  of the PCB 200. Signal lines (not shown) are provided inside the PCB
200 for  electrically connecting the pad 201 to the pad 202. A separate test
equipment  (not shown) is electrically connected to the pad 202 of the PCB
200. A reinforcement member 300 is mounted on the PCB 200. The
reinforcement member 300 is a cylindrical member having a bottom-open
space  302. A plurality of coupling grooves 322 are formed at the sidewall of
the  reinforcement member 300, having screw threads. Coupling holes 242
are  provided at the PCB 200 to face the coupling grooves 322. A bottom
surface of  the reinforcement member 300 is roughly flat. In an upward
direction, a bolt 280  is inserted into the coupling hole 242 and the coupling
groove 322 to fix the  reinforcement member 300 to the PCB 200. When the
reinforcement member 300 and the PCB 200 are coupled with  each other,
they define a space 302 in which a contact member 400 is provided.  A top
surface 440 of the contact member 400 is disposed to an inner surface of  the
reinforcement member 300. The contact member 400 has a bottom surface
420 and the top surface 440. The bottom surface 420 of the contact member
400  is a circular flat surface, and the top surface 440 thereof is downwardly
tapered  from edge to the center. A plurality of insert holes 244 are formed at
the PCB  200 to penetrate up and down. The insert holes 244 is formed to be
inner than  the coupling holes 242. A connect member 500 is inserted into the
insert hole 244, connecting the  contact member 400 with the support plate
140. The connect member 500 is a  rod-shaped member. A hole 522 having
a screw thread is formed to penetrate  the connect member 500 in a length
direction. The connect member 500 has a  larger length than a thickness of
the PCB 200. When the connect member 500 is  inserted into the insert hole
244, the top end of the connect member 500 protrudes toward the top
surface of the PCB 200 and the bottom end thereof  protrudes toward the
bottom surface of the PCB 200. The contact member 400  and the support
plate 140 has holes 460 and 144 where screw threads are formed  at a
position corresponding to a hole 522 formed at the connect member 500. In  
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if the insert hole 244 and the connect member 500 have circular cross sections, 

the insert hole 244 has a larger diameter than the connect member 500.  In some 

cases, the space transformer 120 is fabricated to change its thickness from one 

side to the other side due to the error arising from its fabricating procedure.  For 

this reason, ends of probe tips may not have the same height even when the 

space transformer 120 is horizontally installed on the PCB 200.  The control 

member 600 is provided for connecting the install member 100 with the 

reinforcement member 300.  The control member 600 is repeatedly tightened and 

loosed by an operator to control the level of the bottom surface of the space 

transformer 120 such that the ends of the probe tips 160 have the same height. 

More specifically, the control member 600 plays a role in fixing the 

installation member 100 to the reinforcement member 300.  Optionally, a special 

fixing member such as a bolt (not shown) may be used to fully fix the control 

member 600 and the installation member 100 to each other. 

A control hole 246 is formed between the coupling hole 242 and the insert 

hole 244 of the PCB 200 to penetrate up and down.  Control holes 324 and 146 

with screw threads are formed at the reinforcement member 300 and the support 

plate 140 to face the control hole 246, respectively.  A control member 600 is 

inserted into the control holes 324 and 146.  An insertion depth of the control 

member 600 is finely tunable.  The control member 600 may be a control bolt.  

Screw threads are formed at the control holes 324 formed at the reinforcement 

member 300 at fine regulars to finely tune the level of the bottom surface of the 

space transformer 120.  The number of control bots 600 is three to five.  In the 

case where at most two control bolts 600 are provided, it is difficult to control the 

level.  On the other hand, in the case where at least six control bolts are 

provided, lots of time is required for controlling the level.  However, at least six 

bolts 600 may be provided to control the level more precisely and stably.  The 

control bolts 600 are arranged to make a regular polygon.  Alternatively, the 

control bolts 600 may be arranged to make a polygon. 

As discussed above, the probe card 1 according to the invention includes 

the contact member 400 whose top surface partially contacts the reinforcement 

member 300.  Consequently, a top-to-bottom force is generated at a contact 

point of the reinforcement 300 and the contact member 400 when a bottom-to-top 

force is applied at a contact point of probe tips 160 and a pad disposed at a wafer 

during a test process.  Due to the generation of the top-to-bottom force, the 

controlled level of the space transformer 120 is not changed. 

Until the top surface of the contact member 400 contacts the 

reinforcement member 300, the control bolts 600 are inserted into the control 

holes 146, 246, and 324 to couple the installation member 100, the PCB 200, and 

the reinforcement member 300 with one another.  At this point, ends of the probe 

tips 160 have different heights, which  

 

an downward direction, a bolt 540 is inserted into a hole 460 formed at the
contact member 400 and a hole 522 formed at the connect member 500. In
an  upward direction, a bolt 560 is inserted into a hole 144 formed at the
support  plate 140 and a hole 522 formed at the connect member 500. Due to
the bolts  540 and 560, the connect member 500 is fixed to the contact
member 400 and the  support plate 140. When the connect member 500 is
inserted into the insert hole 244, the  insert hole 244 is wider than the
connect member 500 such that the connect  member 500 is bent at a
predetermined angle in the insert hole 244. For example, 5 if the insert hole
244 and the connect member 500 have circular cross sections,  the insert
hole 244 has a larger diameter than the connect member 500. In some
cases, the space transformer 120 is fabricated to change its thickness from
one  side to the other side due to the error arising from its fabricating
procedure. For  this reason, ends of probe tips may not have the same height
even when the  space transformer 120 is horizontally installed on the PCB
200. The control  member 600 is provided for connecting the install member
100 with the  reinforcement member 300. The control member 600 is
repeatedly tightened and  loosed by an operator to control the level of the
bottom surface of the space  transformer 120 such that the ends of the probe
tips 160 have the same height. More specifically, the control member 600
plays a role in fixing the  installation member 100 to the reinforcement
member 300. Optionally, a special  fixing member such as a bolt (not shown)
may be used to fully fix the control  member 600 and the installation member
100 to each other. A control hole 246 is formed between the coupling hole
242 and the insert  hole 244 of the PCB 200 to penetrate up and down.
Control holes 324 and 146  with screw threads are formed at the
reinforcement member 300 and the support  plate 140 to face the control hole
246, respectively. A control member 600 is  inserted into the control holes
324 and 146. An insertion depth of the control  member 600 is finely tunable.
The control member 600 may be a control bolt.  Screw threads are formed at
the control holes 324 formed at the reinforcement  member 300 at fine
regulars to finely tune the level of the bottom surface of the  space
transformer 120. The number of control bots 600 is three to five. In the  case
where at most two control bolts 600 are provided, it is difficult to control the
level. On the other hand, in the case where at least six control bolts are
provided, lots of time is required for controlling the level. However, at least six
bolts 600 may be provided to control the level more precisely and stably. The
control bolts 600 are arranged to make a regular polygon. Alternatively, the
control bolts 600 may be arranged to make a polygon. 
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results from various causes that the level of the space transformer 120 is not 

maintained or a thickness of the space transformer 120 is not uniform even when 

the insertion depth of the control bolts 600 is equal to maintain the level of the 

space transformer 120 (see FIG. 10).  Therefore, the level of the bottom surface 

of the space transformer should be maintained such that the ends of the probe 

tips 160 have the same heights, which is accomplished by precisely controlling an 

insertion depth of the respective control bolts 600.  Thus when the space 

transformer 120 loses its balance to be inclined, the connect member 500 and the 

contact member 400 are also inclined.  However, since the top surface 440 of the 

contact member 400 is tapered down from its center and the reinforcement 

member 300 has a flat top surface contacting the top surface 440 of the contact 

member 400, contact of the contact member 400 and the reinforcement member 

300 is maintained even when the contact member 400 is inclined.  Further, since 

the insert hole 244 has a larger diameter than the connect member 500, the 

connect member 500 may be inclined within the insert hole 244.  Further, since 

the pogo pin 220 includes a spring therein, contact of a pad 122 disposed thereon 

and a pad 201 below the PCB 200 is maintained even when the space transformer 

120 is inclined (see FIG. 11). 

As described in the exemplary embodiment, the contact member 400 has 

the shape of a partial section of a sphere.  However, a contact member may have 

a fully spherical shape or a variety of shapes to continuously contact a 

reinforcement member even while the level of a space transformer is controlled. 

In a typical probe card, the controlled level of a space transformer is 

maintained due to a restoring force of a plate spring.  Therefore, an elastic 

modulus of the plate spring is changed during a test process conducted at a high 

temperature to change the controlled level of the space transformer.  However, a 

probe card 1 according to the present invention does not include a plate spring 

provided for maintaining a controlled level of a space transformer 120.  

Therefore, it is possible to prevent the controlled level of the space transformer 

120 from changing due to a thermal deformation during a process. 

In the probe card 1, the space transformer 120 and a contact member 400 

are fixed and a top surface of the contact member 400 contacts a reinforcement 

member 300.  Therefore, it is possible to prevent the controlled level of the 

space transformer 120 from changing due to a force generated when a probe tip 

contacts a wafer during a test process. 

FIG. 7 through FIG. 11 illustrate a procedure of assembling the probe card 

1 shown in FIG. 5.  A connect member 500 is fixed to a contact member 400 (FIG. 

7).  The connect member 500 is inserted into an insert hole 244 formed at a 

printed circuit board (PCB) 200 to locate the contact member 400 on a top surface 

of the PCB 200 

 

 

As discussed above, the probe card 1 according to the invention includes  the
contact member 400 whose top surface partially contacts the reinforcement
member 300. Consequently, a top-to-bottom force is generated at a contact
point of the reinforcement 300 and the contact member 400 when a
bottom-to-top  force is applied at a contact point of probe tips 160 and a pad
disposed at a wafer  during a test process. Due to the generation of the
top-to-bottom force, the  controlled level of the space transformer 120 is not
changed. Until the top surface of the contact member 400 contacts the
reinforcement member 300, the control bolts 600 are inserted into the control
holes 146, 246, and 324 to couple the installation member 100, the PCB 200,
and  the reinforcement member 300 with one another. At this point, ends of
the probe  tips 160 have different heights, which 6 results from various
causes that the level of the space transformer 120 is not  maintained or a
thickness of the space transformer 120 is not uniform even when  the
insertion depth of the control bolts 600 is equal to maintain the level of the
space transformer 120 (see FIG. 10). Therefore, the level of the bottom
surface  of the space transformer should be maintained such that the ends of
the probe  tips 160 have the same heights, which is accomplished by
precisely controlling an  insertion depth of the respective control bolts 600.
Thus when the space  transformer 120 loses its balance to be inclined, the
connect member 500 and the  contact member 400 are also inclined.
However, since the top surface 440 of the  contact member 400 is tapered
down from its center and the reinforcement  member 300 has a flat top
surface contacting the top surface 440 of the contact  member 400, contact of
the contact member 400 and the reinforcement member  300 is maintained
even when the contact member 400 is inclined. Further, since  the insert hole
244 has a larger diameter than the connect member 500, the  connect
member 500 may be inclined within the insert hole 244. Further, since  the
pogo pin 220 includes a spring therein, contact of a pad 122 disposed
thereon  and a pad 201 below the PCB 200 is maintained even when the
space transformer  120 is inclined (see FIG. 11). As described in the
exemplary embodiment, the contact member 400 has  the shape of a partial
section of a sphere. However, a contact member may have  a fully spherical
shape or a variety of shapes to continuously contact a reinforcement member
even while the level of a space transformer is controlled.  In a typical probe
card, the controlled level of a space transformer is  maintained due to a
restoring force of a plate spring. Therefore, an elastic  modulus of the plate
spring is changed during a test process conducted at a high  temperature to
change the controlled level of the space transformer. However, a  
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(FIG. 8).  A reinforcement member 300 is fixed to the PCB 200, and an 

installation member 100 disposed below the PCB 200 is fixed to the connect 

member 500 (FIG. 9).  Control members 600 are inserted into control holes 146, 

246, and 324 formed at the PCB 200 and the reinforcement member 300 down to 

a position where the contact member 400 contacts the reinforcement member 300, 

coupling them with one another (FIG. 10).  An insertion depth of the respective 

control members 600 is adjusted to control the level of a space transformer 120 

(FIG. 11). 

 

Industrial Applicability 

According to the above-described probe card, a controlled level of a space 

transformer is not changed.  Therefore, the probe card is available in testing 

electric characteristics of semiconductor chips.

probe card 1 according to the present invention does not include a plate
spring  provided for maintaining a controlled level of a space transformer 120.
Therefore, it is possible to prevent the controlled level of the space
transformer  120 from changing due to a thermal deformation during a
process. In the probe card 1, the space transformer 120 and a contact
member 400  are fixed and a top surface of the contact member 400 contacts
a reinforcement  member 300. Therefore, it is possible to prevent the
controlled level of the  space transformer 120 from changing due to a force
generated when a probe tip  contacts a wafer during a test process. FIG. 7
through FIG. 11 illustrate a procedure of assembling the probe card 1 shown
in FIG. 5. A connect member 500 is fixed to a contact member 400 (FIG.  7).
The connect member 500 is inserted into an insert hole 244 formed at a
printed circuit board (PCB) 200 to locate the contact member 400 on a top
surface  of the PCB 200 7 (FIG. 8). A reinforcement member 300 is fixed to
the PCB 200, and an  installation member 100 disposed below the PCB 200
is fixed to the connect  member 500 (FIG. 9). Control members 600 are
inserted into control holes 146,  246, and 324 formed at the PCB 200 and the
reinforcement member 300 down to a position where the contact member
400 contacts the reinforcement member 300,  coupling them with one
another (FIG. 10). An insertion depth of the respective  control members 600
is adjusted to control the level of a space transformer 120  (FIG. 11).
Industrial Applicability According to the above-described probe card, a
controlled level of a space  transformer is not changed. Therefore, the probe
card is available in testing  electric characteristics of semiconductor chips. 8
CLAIMS  [Claim 1] A probe card comprising: an installation member having a
bottom surface to which probe tips are  provided for electrically contacting a
test object; a printed circuit board (PCB) having top and bottom surfaces on
which  electrically connected pads are disposed, respectively; interconnection
members disposed between the installation member and  the PCB to
electrically connect the pad disposed on the bottom surface of the  PCB with
the probe tips; a reinforcement member disposed over the PCB to define a
space  
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CLAIMS 

[Claim 1] 

 A probe card comprising: 

 an installation member having a bottom surface to which probe tips are 

provided for electrically contacting a test object; 

 a printed circuit board (PCB) having top and bottom surfaces on which 

electrically connected pads are disposed, respectively; 

 interconnection members disposed between the installation member and 

the PCB to electrically connect the pad disposed on the bottom surface of the 

PCB with the probe tips; 

 a reinforcement member disposed over the PCB to define a space 

between the reinforcement member and the PCB and coupled with the PCB; 

 a contact member provided into the space and having a top surface 

partially or entirely contacting the reinforcement member; 

 a connect member inserted into an insert hole formed at the PCB to 

couple the contact member with the installation member; and 

 a plurality of control members inserted into control holes formed at the 

installation member, the PCB, and the reinforcement member for controlling the 

level of the installation member and fixing the installation member to the PCB, 

 wherein the insertion depth of the respective insert holes is finely tunable 

and 

 wherein the top surface of the contact member becomes convex upwardly. 

 

 

[Claim 2] 

 The Probe card of claim 1, wherein the control member is a bolt and a 

screw thread is formed at the control hole formed at the reinforcement member, 

the bolt being inserted into the control holes formed at the installation member, 

the PCB, and the reinforcement member sequentially in a bottom-to-top direction. 

 

[Claim 3] 

 The probe card of claim 2, wherein a bottom surface of the reinforcement 

member provided for defining the space has a flat shape. 

 

[Claim 4] 

 The probe card of claim 1, wherein the insert hole is larger than a cross-

sectional area of the connect member such that the connect member is inclined 

within the insert hole formed at the PCB. 

 

[Claim 5] 

 The probe card of claim 4, wherein the installation member comprises: 

 a space transformer where the probe tips are installed; and 

 a support plate provided for surrounding and supporting the space 

transformer and coupled with the connect member, support plate having the 

control hole into which the control member is inserted. 

 

[Claim 6] 

 The probe card of claim 4, wherein the number of the control members is 

three to five. 

 

between the reinforcement member and the PCB and coupled with the PCB;
a contact member provided into the space and having a top surface  partially
or entirely contacting the reinforcement member; a connect member inserted
into an insert hole formed at the PCB to  couple the contact member with the
installation member; and a plurality of control members inserted into control
holes formed at the  installation member, the PCB, and the reinforcement
member for controlling the  level of the installation member and fixing the
installation member to the PCB, wherein the insertion depth of the respective
insert holes is finely tunable  and wherein the top surface of the contact
member becomes convex upwardly.  [Claim 2] The Probe card of claim 1,
wherein the control member is a bolt and a  screw thread is formed at the
control hole formed at the reinforcement member,  the bolt being inserted into
the control holes formed at the installation member,  the PCB, and the
reinforcement member sequentially in a bottom-to-top direction.  [Claim 3]
The probe card of claim 2, wherein a bottom surface of the reinforcement
member provided for defining the space has a flat shape. [Claim 4] The probe
card of claim 1, wherein the insert hole is larger than a cross- sectional area
of the connect member such that the connect member is inclined  within the
insert hole formed at the PCB. [Claim 5] The probe card of claim 4, wherein
the installation member comprises:  a space transformer where the probe tips
are installed; and a support plate provided for surrounding and supporting the
space  transformer and coupled with the connect member, support plate
having the  control hole into which the control member is inserted. [Claim 6]
The probe card of claim 4, wherein the number of the control members is
three to five. 9 


