[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, serfidopdtd¢tir Pdducts are manufactured by
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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.



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
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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.



wherein the insertion depth of the respective insert holes is finely tunable. 2

In another exemplary embodiment, the probe card may include an installation
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prﬁr‘%ééfﬂe of assembling a probe card. Best Mode for Carrying Out the

Invention The present invention will now be described more fully hereinafter
BvighDescription 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-1 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



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
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(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
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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
diapndsa s prinid eprav gletefsr cbtmebiidy2he top antkid@ndispdseditngaeh
b&xtioer. st o g0 thins CRQReue putdegdoricdeycamnneadnzna padidibddd on
tHASRARAA Sl theetepperiacs Qf)wﬁr%qge%m %Rﬂgp%%cﬂ'l%’ﬂ%% netife
otb%%%”éf@c?e gy |P9§ dé% %4%%@%% Wdéﬁ%r%%‘ezr% f EB&‘?QP”

f th
e'sag'camf‘?{'ﬁgs%r&%c%éh%?gan hide fhees own . é?@ﬁ'i%%siﬁs}ae%%"ﬁ@é

%GW@W@Ié%ﬁ?@&FIVC@(‘JMr@&W%tﬁéﬂ%@ﬂc? ohdeoBe B 8parate test
equiprigatn{eiseshvim ssndleiciithll ronnEastan thehB &2 dinkie PCB
r 200 r #e re¢mitomroermisat 3ne risbe t gdiscalouatelblenrh #véen B @B @0 Idpen space

3oeinforgamment roeadplidg s & cyitEriaat membeahavwing a-halteamtepen
re’?ﬁﬁ%ﬁ% ér\ BIHERIS &Y, Wha%gﬂngﬁggvgta:géﬁm}?& r%lgéezﬁ')él'g 22 20f
rOVIded P(ggdrgte'%% iaoc(?to ace e %GCUI %e OOVGS 3%%] %ace of
‘hseu??ép&é’%‘ﬁ'{heé‘Péﬂﬁ%%rrﬁé’Ht FEHBRY A is | Waraq' é‘?mCHBWaard’o” 280
isdireesH, 'atadhezs@u%r\ss@ﬂéo?ﬁﬁ@ﬂsﬁetkzwﬁwrm)ww% fivel xolisling
reginboee BRRtto éixn tiee JeinforitentéiB 2@Inber 300 to the PCB 200. When the
reinfonaeiae ik enemibeic 30 ana éheo PCR) 200 dite ceqBezb witine @adiplethaith
cdlRYotiRfinena PRARR3AZ Ha NN anCRRIALTBMBET MA%hISeRIRYINR D rdVileR.
A?Hbf%%?fé“‘é)ﬁd%q W&E%%H&?’H%?Jb‘b‘?%%q?e%%@éii ?&Aﬂﬂﬁﬁé}*g&%o‘é“ oﬁhe
g orcoment me §§ ¢ eonas 52“%”" D 4r°§o g a Jé‘ suiace,
£25'Snd SRETOD Stiface 8T %R UNAle 420 of the Eomtact hie %
4%‘?)8”% 'Q"cﬁ%%l%ﬁ‘ fagedftice Tziﬁd%%psgﬂﬁa‘éé‘%%’ftﬁ%?e%ﬁ%aabv()ﬁw&?d |;900

istagurediafrai edgace thrdcdetérpA piiaedit dr inswehislds pawaiyidrrrsaht
frtime UGB 1200 paretratepyor aitg dbiveeThw liesernhealtes @ddeis forimed® GBbe
200Ny seabtrthe Gpupngdivies 243.iAseanmaictmemkebbledsdnseriakinieathe
tHERIL ARG Rérkscopecting the contact member 400 with the support plate

140. The connest membern0Q 153, [os shaned memhsio ols, 562.br 9h9ne

a SCI’eWt rea orm enetrate e con C mem 01in a
o EELBIE TR AR5 UL A P BUPIRIS T4t R AN 8 THELTO0 o
rafis B NG MAten haUsmtech YR SEW iH PR itPimedHe RrRtrAHe
thedenrthectop entiesfiRe toanetoheintriBu0 Proteemerwaat e 599 has a
|asgieialea gihthieaR G Bh2£h assl dhenb o 200d thaent tpeotirdes tomeantdha00 is

inggHemiatyfaceintdhenBleB290nEheCentast MerBben 4iGn amdéhesupport
pRIRIFAS0NRRPOIEI A0 AL A B ase BBy AnEASIE ATDIRF A Bor
pRARINGD ERIREARNYINRM ANAIE 257 IRIMB 4B CoROSRMRERREP 4t

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,
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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
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member 300 Consequently a top-to- bottom force |s 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



As discussed above, the probe card 1 according to the invention includes the
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are fixéd and a top surface of the contact member 400 contacts a relnforcement
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



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
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(FT@e 1donnect 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
indifarg) Bt REMRPO 7 (FIG. 8). A reinforcement member 300 is fixed to
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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



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
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[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.



