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an object With small electrode spacing. A probe supporting 
plate is provided to a loWer face side of a printed Wiring board 
of a probe card. A plurality of probes are supported by the 
probe supporting plate. The probes comprise an upper con 
tact, a loWer contact, and a main body portion. An upper end 
portion of the upper contact protrudes toWard an upper side of 
the probe supporting plate and contacts a terminal of the 
printed Wiring board. A loWer end portion of the loWer contact 
protrudes toWard a loWer side of the probe supporting plate. 
On the probe supporting plate, a through-hole and a concave 
portion are formed to luck the probes, and the probes can be 
inserted and removed freely against the probe supporting 
plate from above. 

15 Claims, 17 Drawing Sheets 
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Fig. 7 
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PROBE CARD 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL FIELD 

The present invention relates to a probe card for examining 
electrical characteristics of an examination object, such as a 
wafer. 

BACKGROUND OF INVENTION 

Examinations of electrical characteristics of an electronic 
circuit, such as an IC or an LSI formed on a semiconductor 
wafer, have been typically carried out by the use of examina 
tion devices having a probe card. The probe card typically 
comprises plurality of probe pins to be contacted to a large 
number of electrodes on a wafer, and a circuit board transmits 
an electric signal to each probe for examination. The exami 
nation of the electric circuit on the wafer has been carried out 
in such way that each electrode of the wafer are brought into 
contact with each probe pin, and an electrical signal is trans 
mitted from the circuit board to each probe. 

In recent years, spacing between electrodes of an electronic 
circuit on a wafer are getting smaller, and are now down to 
approximately tens of pm to 100 um due to miniaturization. 
Spacing for probes of the probe card need to be reduced to 
accommodate this, however, the spacing for terminals of a 
circuit board corresponding the probes can only be, for 
example, reduced to approximately 0.5 mm because it is 
necessary to maintain insulation between adjacent terminals 
while ensuring an adequate siZe of the terminal itself. 

Under these circumstances, it has been proposed in Japa 
nese published unexamined patent application No. 2004 
191401 and so on to provide an interposer having an elasticity 
and a contactor having a ?ne wiring on the lower face side of 
the circuit board and mounting a probe on the lower face of 
the contactor. A lower face terminal of the circuit board is 
formed on the contactor, and a ?ne wiring is formed inside of 
the contactor to connect the upper face terminal and the lower 
face terminal. By this contactor internal wiring, wider spac 
ing for the terminal of the circuit board is converted into small 
spacing for the electrode on the wafer. 

However, in the above probe card, manufacturing has been 
taking time because it is necessary to form very complicated 
and ?ne wiring. Also, the probe card has become costly due to 
the necessity for designing a complicated wiring pattern and 
a complicated manufacturing process. 

The present invention has been made in consideration of 
such points, and it is therefore an objective of the present 
invention to provide a probe card that can respond to an 
examination object such as a wafer with small electrodes 
spacing, and is also easy to manufacture and inexpensive. 

BRIEF SUMMARY OF THE INVENTION 

In order to achieve the above objective, the present inven 
tion is a probe card having a circuit board to transmit an 
electrical signal for an examination to a plurality of probes, 
and a probe supporting plate positioned on the lower face side 
of the circuit board to support with a plurality of probes 
inserted in a vertical direction, wherein on the probe support 
ing plate, the upper end portion of the probe protrudes upward 
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2 
of the probe supporting plate and contacts the circuit board, 
and the lower end portion of the probe supporting plate pro 
trudes downward of the probe supporting plate. Further, an 
upper end portion and a lower end portion of each of the 
probes are shifted as viewed from a plane, wherein the plu 
rality of probes are locked such that the spacing between the 
upper end portions of the plurality of probes can be changed 
to the spacing between the electrodes of an examination body 
at their lower end portion. 

And, the upper end portion of the probe may be directly 
contacted to the terminal of a circuit board. Also, a second 
circuit board may further be arranged between the circuit 
board and the probe supporting plate. 

Between the circuit board and the second circuit board, a 
connecting plate may further be arranged. This connecting 
plate comprises a conductive portion penetrating in a vertical 
direction and an elastic member having an insulating portion 
formed around the conductive portion, wherein the upper end 
portion of the conductive portion of the elastic member is 
connected to the terminal provided on the circuit board, and 
the lower end portion of the conductive portion may be elec 
trically connected to the second circuit board. This probe may 
be con?gured to be inserted and removed freely against the 
probe supporting port. 

These plurality of probes are locked to the probe support 
ing plate in a plurality of rows, the probes in each row are 
arranged to align the upper end portion and the lower end 
portion in a virtually perpendicular direction of the arrange 
ment direction viewed from a plane. The probes in each row 
are grouped with adjacent probes in a plurality of groups, and 
within each group, the spacing of the lower end portions for 
adjacent probes may be smaller than that of the upper end 
potions. Also, each group may comprise a plurality of types of 
probes that have different distances from the upper end por 
tion to the lower end portion when viewed from a plane. And 
the different types of probes may be arranged adjacent to each 
other. 

According to the present invention, each probe is locked to 
the probe supporting plate such that the spacing between the 
upper portions of the probe are converted into the spacing of 
the electrode of the examination body at the lower end por 
tion, thereby the examination of an examination body with 
smaller spacing between the electrodes can be performed. 
Also, since the probe itself can make pitch conversion of 
electrodes or terminals on the upper and lower face, for 
example, there is no need to provide a conventional compli 
cated ?ne wiring on the contactor, thus the time and the cost 
for manufacturing probe cards can be reduced. 

Also, in order to achieve the above objective, a second 
invention is a probe card having a circuit board to transmit an 
electrical signal for an examination to a plurality of probes, 
and a probe supporting plate positioned on the lower face side 
of the circuit board to support with a plurality of probes 
inserted in a vertical direction, wherein on the probe support 
ing plate, the upper end portion of the probe protrudes upward 
of the probe supporting plate and contacts the circuit board, 
and the lower end portion of the probe protrudes downward of 
the probe supporting plate, wherein the probe has at least an 
upper portion, a main body portion and a lower portion, 
wherein the upper portion having an upper end portion to 
contact the circuit board and an elasticity function against the 
vertical direction when the upper portion contacts the circuit 
board. 
On the upper face side of the probe supporting plate, a 

groove that has a plurality of probes to be arranged, are 
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formed and a through-hole that the lower portion of each 
probe penetrates may be formed on the bottom faces of the 
groove. 
On the side Wall upper end portion of the groove of the 

probe supporting plate, a plurality of concave portions are 
formed and locked portions to be engaged and locked to the 
concave portions may be formed on each probe. 

The concave portion has a plurality of round holes With 
bottoms formed from the upper face side of the probe sup 
porting plate, Wherein the plurality of round holes are 
arranged linearly, the side faces of adjacent round holes are 
connected to each other, and the side face of the round hole 
closest to the groove among the plurality of round holes may 
open to the side Wall face of the groove. 
At least one or more round holes, except the round hole 

closest to the groove, may be formed deeper than the round 
hole closest to the groove. 

The upper portion of the probe may have an upper end 
portion having a convex curvature portion, and a beam por 
tion connected to the curvature portion and formed from the 
upper portion to the obliquely upWard of the main body 
portion. 

The loWer portion of the probe may have a perpendicular 
portion having a loWer end portion, and a beam portion 
formed in a horiZontal direction from the loWer portion of the 
main body portion and connected to the perpendicular portion 
at the top end. And this loWer portion of the probe may have 
tWo parallel beam portions. 

Also, the main body portion of the probe may be formed in 
a plate form installed on the perpendicular face. 

Further, a third invention to achieve the above objective is 
a probe card having a circuit board to transmit an electrical 
signal for an examination of a plurality of probes, and a probe 
supporting plate positioned on the loWer face side of the 
circuit board to support With a plurality of probes inserted in 
vertical direction, Wherein on the probe supporting plate, the 
upper end portion of the probe protrudes upWard of the probe 
supporting plate and contacts the circuit board, and the loWer 
end portion of the probe supporting plate protrudes doWn 
Ward of the probe supporting plate, Wherein the probe has at 
least an upper portion, a main body portion and a loWer 
portion, Wherein the main body portion has an elasticity func 
tion against the vertical direction When the upper portion 
formed in a linear shape contacts the circuit board. 
On the loWer face side of the probe supporting plate, a 

groove that has a plurality of probes to be arranged are formed 
and a through-hole that the upper portion of each probe pen 
etrates, may be formed on the bottom faces of the grooves. 
On the loWer face adjacent to the groove on the probe 

supporting plate, a plurality of concave portions are formed 
along the groove in line, each probe having a locking portion 
to lock the probe to the probe supporting portion, and a 
concave portion to be engaged in the concave portion may be 
formed on the locking portion of each probe. 

The locking portion of each probe may be adhered to the 
concaved portion With a resin curable by light or heat. And 
each of the adjacent concaved portions may be formed at 
different distances from the groove. 

This main body portion of probe may be in a serpentine 
form in a Wave or a rectangular shape. 

The locking portion of each probe may be mounted on the 
joint portion of the main body portion and the loWer portion. 
Further, the loWer portion of probe may have a perpendicular 
portion having a loWer end portion, and a beam portion 
formed in the horiZontal direction from the loWer portion of 
the main body portion and connected to the perpendicular 
portion at the top end. 
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4 
According to the present invention, a probe card that can 

correspond to the examination body With small electrode 
spacing, and is easy and inexpensive to manufacture, is real 
iZed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side vieW shoWing an outline of a con?guration 
for a probe in this embodiment. 

FIG. 2 is a longitudinal section of a probe supporting plate 
With a probed locked. 

FIG. 3 is an explanatory diagram shoWing a condition of a 
probe supporting plate With a plurality of probes mounted. 

FIG. 4 is a plan vieW of a concave portion formed on a 
probe supporting plate. 

FIG. 5 is an enlarged plan vieW of a probe supporting plate 
shoWing a concave portion and a through-hole formed on a 
probe supporting plate. 

FIG. 6 is an enlarged plan vieW of a probe supporting plate 
With a probe mounted. 

FIG. 7 is a longitudinal section of a probe supporting plate 
having a probe having a different curve position is locked. 

FIG. 8 is an enlarged plan vieW of a probe supporting plate 
With the probe of FIG. 7 mounted thereon. 

FIG. 9 is a longitudinal section of a probe supporting plate 
With a probe having tWo beams on loWer contact, locked. 

FIG. 10 is an explanatory diagram shoWing an outline of a 
con?guration for a probe card comprising a connection plate 
and an elastic member. 

FIG. 11 is a longitudinal section shoWing a con?guration of 
a probe supporting plate With a groove formed on a loWer 
face. 

FIG. 12 is a longitudinal section of a probe supporting plate 
that has a probe mounted thereon. 

FIG. 13(a) shoWs a probe With an upper contact located on 
center. 

FIG. 13(b) shoWs a probe With an upper contact located on 
a left side. 

FIG. 13(c) shoWs a probe With an upper contact located on 
a right side. 

FIG. 14 is an enlarged vieW of a loWer face of the probe 
supporting plate shoWing a concave portion and a through 
hole formed on the probe supporting plate. 

FIG. 15 is an enlarged vieW of a loWer face of a probe 
supporting plate With a probe mounted thereon. 

FIG. 16 is a longitudinal section shoWing a con?guration of 
a probe card comprising a connection plate. 

FIG. 17 is an enlarged cross section vieW of a mounting 
position for a metal pin of the connection plate. 

DETAILED DESCRIPTION OF INVENTION 

A preferred embodiment of the present invention Will here 
inafter be described. FIG. 1 is an explanatory diagram shoW 
ing a con?guration of a probe 1 having a probe card according 
to the embodiment. 

The probe 1 is provided With, for example, a probe card 2, 
a chuck 3 to stick and retain a Wafer W, as an examination 
object, a moving mechanism 4 for moving the chuck 3, and a 
tester 5. 
The probe card 2 is provided With, for example, a plurality 

of probes 10, a probe supporting plate 11 Which supports the 
probe 10 While the probes 1 0 are inserted, and a printed Wiring 
board 12 as a circuit board, attached on the upper face side of 
the probe supporting plate 11. 
The printed Wiring board 12 is electrically connected to the 

tester 5. Inside of the printed Wiring board 12, a Wiring for an 














