29 September 2004 Semi-Automated Probe Bender BACKGROUND OF THE INVENTION 1. Field of
Invention The present invention relates generally to an improved method of making probe needles for
probe cards. More particularly, the present invention relates to the apparatus 23%ed inbbe (gwg the probe
needles for probe cards. 2. Description of Prior Art Probe needles (or leads) use&pft(%rrnperro e card
assembly are now bended and inspeGigdAniediHaibd PReveBPRJepedles are bent to the desired tip
diameter and angle with a tool known as a jig. A trial and error method is used during the setup until the
desired parameters are achieve@g AOr ispeatipnderthg: desimed tipigngth, diameter and angle is done
on a shadow comparator. Comparison is done by matching the shadow of the needle to a template.
Workers in thgepitang awaeg that this process is slow, tedious, and prone to human error. The human
error and manual aspects of this process lead ultimately in not being able to use about 20 percent of

probe pins. Otherphaa)essHivereiseMatissRHRPAEN: A ImAERIE hbtho Pt niRinz pRsbé30 (Yanof et

al.) teaches creating the leads as part of the device and using resist and
needles for probe cards. More particularly, the present invention relates to the apparatus

used in bending the probe needles for probe cards.
2. Description of Prior Art

Probe needles (or leads) used for probe card assembly are now bended and
inspected manually. The probe needles are bent to the desired tip diameter and angle
with a tool known as a jig. A trial and error method is used during the setup until the
desired parameters are achieved. The inspection for the desired tip length, diameter and
angle is done on a shadow comparator. Comparison is done by matching the shadow of
the needle to a template.

Workers in the art are aware that this process is slow, tedious, and prone to human
error. The human error and manual aspects of this process lead ultimately in not being
able to use about 20 percent of probe pins.

Others have striven to solve this problem. For Example U. S. Pat. No. 5,513,430
(Yanof et al.) teaches creating the leads as part of the device and using resist and
deposition to form the probe needles at appropriate angle. U.S. Pat. No. 4,892,122
(Ickes) teaches a probe pin alignment tool. U.S. Pat. No. 4,510,686 (Foster) teaches an
apparatus for straightening and aligning leads. However this straightening and aligning

takes place after the probe needles were bent. U. S. Pat. No. 5,969,533 (Takagi) shows a



deposition to form the probe needles at appropriate angle. U.S. Pat. No. 4,892,122 (Ickes) teaches a
probe pin alignment tool. U.S. Pat. No. 4,510,686 (Foster) teaches an apparatus for straightening and
aligning leads. However this straightening and aligning takes place after the %osbe n ed%g&were bent. U.
S. Pat. No. 5,969,533 (Takagi) shows a 1 29 September 2004 very general proc%)§%mo?ra probe card

having beRripyRAdIRSp AN po kel faina lvediZG d¥MBIUGHAI L asRepa Prepe apparatus for
testing. SUMMARY OF THE INVENTION Accordingly, the present invention provides a method for

bending the prphes neadiesudla) is-saMipispadand dsegdiachine vision to eliminate human error.
Further to improve the output of the probes from approximately 1.5 minutes per probe to approximately
7.5 seconds per probe. Finally the deyipasiirt arcrurusaiptertoe to error in probe needles drops from
approximately 20 percent to approximately 1 percent. Another purpose of the present invention is to
provide an apparaegormiséndhegpeesend ey piviiprapieyidds asaashrod figrebaniethng diddedblock attached to the
top of the base structure. The structure further comprising a bending fixture for bending of a probe pin
such that a¢dbe B s Beplavediespiiteugesdeabloer WA pifshbaingte aem eiferthen bended by the

bending fixture.
Further to improve the output of the probes from approximately 1.5 minutes per probe to

approximately 7.5 seconds per probe. Finally the devices that are unusable due to error

in probe needles drops from approximately 20 percent to approximately 1 percent.
Another purpose of the present invention is to provide an apparatus for bending a
probe pin having a base structure with a guide block attached to the top of the
base structure. The structure further comprising a bending fixture for bending of
a probe pin such that a probe pin can be placed on the guide block and pushed
into place, and then bended by the bending fixture.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings forming a material part of this description there is
shown:

FIG. 1 shows a perspective view of an apparatus of the current invention.

FIG 2A shows a cross-sectional view of a guide block of the apparatus of the
current invention.

FIGS 2B show a top view of a guide block of the apparatus of the current
invention.

FIG 3 is a simplified cross-sectional view of a probe pin on the guide block of the

apparatus of the current invention.



BRIEF DESCRIPTION OF THE DRAWINGS In the accompanying drawings forming a material part of this
description there is shown: FIG. 1 shows a perspective view of an apparatus of the current invention. FIG
2A shows a cross-sectional view of a guide block of the apparatus of the currérg |né/rgr§| FIGS 2B
show a top view of a guide block of the apparatus of the current invention. Fl fsa S|mpq|f|ed

cross-sectional viens afig zPE%Elﬁi@@&&bﬁs%‘i%&l'Qfé%ﬁ'ﬁ%r@@@ﬁfﬁ%tﬁ& hadusisat imeention. 2 29
September 2004 FIG 4 is a simplified cross-sectional view of a probe pin on the guide block and ready

to bend. Figa@yisodbeiaplified cross-sectional view of a probe pin during bending on the guide block of the
apparatus of the current invention. FIG 6 A-C is another set of simplified cross-sectional views of a probe

pin during bendipg®s the gigpiieekrt hemraakatus afdheosepantinuenbiarpmphasizing the bending
fixture having a pivotal feature.

guide block of the apparatus of the current invention.

FIG 6 A-C is another set of simplified cross-sectional views of a probe pin during
bending on the guide block of the apparatus of the current invention emphasizing the
bending fixture having a pivotal feature.

FIG 7 is a simplified cross sectional view of a second embodiment of the current
invention.

FIG 8 is a simplified cross sectional view of the probe pin on the incoming tray of
the invention.

FIG 9 is a simplified cross sectional view of an optional pick-up finger of the
invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring now more particularly to Fig. 1, an apparatus for bending probe pins 10.
The apparatus 10 consists of a base 12. The base 12 is preferably made of Aluminum.
The base has two guide blocks 14a and 14b. Only one guide block is in use at a time, the
operator is loading a second guide block while the other is being used. The guide blocks
14a and 14b have the ability to slide into position for bending and then out of position for
bending. The guide blocks are preferably made of Aluminum. Probe pins can be
manually placed on guide blocks or optionally the probe pins can be placed on an
incoming tray 40 along side the apparatus 10 (see Fig 8). Optionally, a pick up finger 42
shown in Fig 9 can suck up the probe pin 30 from the incoming tray 40 and transfer it to
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FIG 7 is a simplified cross sectional view of a second embodiment of the current invention. FIG 8 is a
simplified cross sectional view of the probe pin on the incoming tray of the invention. FIG 9 is a simplified

cross sectional view of an optional pick-up finger of the invention. DETAILEDZP StCRbIPél(')IO N OF THE
INVENTION Referring now more particularly to Fig. 1, an apparatus for bending ﬁgﬁleef)lns 10. The

apparatus §iQ: caRgEIBReE abase 18 Nba bare bhisknrafesablyomagia phalemiaume Fhspbase has two

guide blocks 14a and 14b. Only one guide block is in use at a time, the operator is loading a second

guide blockuyiile higueHae e PRIBE piaahl it St kiasks J4xandigbhauecdie AQilvtp slide into

position for bending and then out of position for bending. The guide blocks are preferably made of

Aluminumjdiake PHISESHE Béh PraRsaiiyppiasasipmeiddeAaksameptionally the probe pins can be
placed on an incoming tray 40 along side the apparatus 10 (see Fig 8). Optionally, a pick up finger 42

shown in Fig 9 canigdet pntireds ohepim B0l B NERMIRE Haya4RoRd taRsieidkto 3 29 September
2004 the guide block 14a or 14b. Near guide block 14a is a probe pin pusher 16. The probe

probe. The apparatus further has fixture 20 having a vision camera 24, and a bending

fixture 26.

As shown in Fig. 3 guide block 14a further has a crimp 26 and a spring 28 so that
the crimp will hold down a probe pin 30. A stepper motor 44 is connected to a probe
pusher16. The stepper motor will push the probe pusher so that the probe pin is at the
proper distance.

In Fig. 4, the probe pin 30 is placed ready for bending. Vision camera 24 will
determine length A. The probe pins have a diameter of 10 to 16 mils at the thickest
section. The probe pins have a diameter of 6 to 10mils and the average pin is usually 0.6
to 2 mils and an average of 1 mils at the point of the probe pin. The probe pin length is
0.5 to 3 inches and the average pin is usually 1 inches. The probe pins are usually made
of Tungsten or Rhenium Tungsten. Vision camera24 measures the probe pin to make
sure the probe pin placement is correct.

As shown in Fig. 5 bending fixture 26 comes down to bend probe pin 30, while
the crimp 26 holds the probe pin in place and the vision camera checks the bending
angle. After the bending of the pin, the pin can be taken off manually or, again the
optional pick-up finger 42 can suck up the probe pin 30 and transfer to the loading tray

40.



pusher 16 pushes the probe pin until the vision camera 24, See FIG 6a, detects a desired length. The
probe pin pusher is preferably made of Aluminum. As seen in FIGS 2a and 2b, guide block 14a also has a
groove 18 to guide probe. The apparatus further has fixture 20 having a visiog camera %&1 nd a bending

fixture 26. As shown in Fig. 3 guide block 14a further has a crimp 26 and a sprlngepéeénseé % the crimp

will hold down a prighg RifRY ifusteRRahIRIiIAE FrRBORGRd IhdRIRIKIRWSHEILES dJ&e stepper motor
will push the probe pusher so that the probe pin is at the proper distance. In Fig. 4, the probe pin 30 is

placed reaght (nbResIRG\He ABteATTA L thVeH IR IMINGaISRGNY Hrobbd Bl BING Mmie a diameter of

10 to 16 mils at the thickest section. The probe pins have a diameter of 6 to | Omils and the average pin

is usually Q3 jasRdaniigeasidRpavarpgeRirdd st thepRinb pitbs RIoMeRRraI e Frrbepin length is 0.5

to 3 inches and the average pin is usually 1 inches. The probe pins are usually made of Tungsten or

Rhenium FunpstenuVisie ke sieiadsd besasinas herohse medeimakaurire the Molpupimplacement is
correct. As shown in Fig. 5 bending fixture 26 comes down to bend probe pin 30, while the crimp 26

holds the peebe Pinaitt placeiAinR MisRBLaMRIARNRGKS thethensing radiagAfiaithedending of the
pin, the pin can be taken off manually or, again the

pivots as bending fixture 26 lowers to bend the probe pin, see FIG 6b. FIG 6c¢ illustrates

the vision camera 24 inspecting the angle, and tip length of the probe pin once bent. The

angle of the bent probe pin is preferably 100 to 110 degrees.

FIG. 7 illustrates a second embodiment of the invention. Bending fixture 26 in
this embodiment further comprises a pin 36, and a block 38 that lowers toward the probe
pin as bending fixture 26 lowers to bend the probe pin. The block 38 can be made out of
metal or a plastic.

While the invention has been particularly shown and described with reference to
the preferred embodiments thereof, it will be understood by those skilled in the art that

various changes in form, and details may be made without departing from the spirit and

scope of the invention.



optional pick-up finger 42 can suck up the probe pin 30 and transfer to the loading tray 40. 4 29
September 2004 Fig. 6 further illustrates the bending process with a simplified drawing that does not
show some of the details of the invention. FIG 6a shows probe pin pusher 16 tp t hag P%JOSOQed the probe
pin till a desired length detected by the vision camera 24. FIG 6a further illusfrats® e stiicture of
bending fixture 26. Bending fixture 26 has an adjusting screw 32 and a horizontal portion 34. The
horizontal portion 34 of bending fixture 26 pivots as bending fixture 26 lowers to bend the probe pin, see
FIG 6b. FIG 6c illustrates the vision camera 24ipgpsgsing the angle, and tip length of the probe pin once
bent. The angle of the bent probe pin is preferably 100 to | 10 degrees. FIG. 7 illustrates a second
embodimenti@t thelineatign. Bending fixture 26 in this embodiment further comprises a pin 3 6, and a
block 3 8 that lowers toward the probe pin as bending fixture 26 lowers to bend the probe pin. The block
3 8 can be made out of metal or a plastic. While the invention has been particularly shown and described
with reference to the preferred embodiments thereof, it will be understood by those skilled in the art that

various changgsappietins Idhdatais Mavhepmadepiitiayt departing from the spirit and
a base structure having a guide block attached to the top of said base structure;
a fixture also attached to the top of said base structure having a lower vision
camera;
said fixture further comprising a bending fixture being movable between two

positions in order to facilitate the bending of a probe pin;



scope of the invention. 5 29 September 2004 CLAIMS What is claimed is: 1. An apparatus for bending a
probe pin comprising: a base structure having a guide block attached to the top of said base structure; a
fixture also attached to the top of said base structure having a lower vision camera; said%]gigdure further

comprising a bending fixture being movable between two positions in order to fag?fﬁ%{)grt e%ending of a

probe pin; 6 29 Saplember A4 SHehatARsabs Rl caOBINACAH BINel SHipIblackand pushed into

place, then measured by the vision camera to check on positioning and subsequently bent by the

bending fixfdiRurd ¥y ARPAAIASIRRRE 6l kL& RIPPSSRIDHATRIBING ;& hARE, BEHE B enBaving two guide
blocks attached to the top of said base structure; a fixture also attached to the top of said base structure

and locategthetingianet.

2. An apparatus for bending a probe pin comprising:

a base structure having two guide blocks attached to the top of said base structure;

a fixture also attached to the top of said base structure and located behind and
between the two guide blocks;

said fixture having vertical and horizontal portions with respect to the base
structure resulting generally in an upside down L shape;

said horizontal portion of the fixture having a bending fixture located at a far end
of the horizontal portion with respect to the vertical portion;

said bending fixture being movable between two positions in order to facilitate the
bending of a probe pin;

said vertical portion of the fixture having a vision camera;

such that a probe pin can be place on the guide block and pushed into place, then
measured by the vision camera to check on positioning and subsequently bent by the
bending fixture.
3. The apparatus of claim 2, with the guide block further comprising a groove.
4. The apparatus of claim 2, wherein the guide block further comprises a crimp and
spring configuration to hold down said probe pin.
5. The apparatus of claim 2, wherein said bending fixture further comprises:
A pivotal horizontal portion on the bottom of said bending fixture such that the horizontal
portion pivots on an adjusting screw as the bending fixture lowers to bend the probe pin.
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between the two guide blocks; said fixture having vertical and horizontal portions with respect to the base
structure resulting generally in an upside down L shape; said horizontal portion of the fixture having a
bending fixture located at a far end of the horizontal portion with respect to t@eggerticgl 1p%tion; said
bending fixture being movable between two positions in order to facilitate the St efﬁngeolza probe pin; said

vertical pogtiongf EBSaﬁié{hl{ R Naying2 WIRRN CanEren SME At ARFRE Rihpasde place on the guide
block and pushed into place, then measured by the vision camera to check on positioning and

subsequenilyBeRHBMiBIEoReRE S rRaR BhRIMRARAIKSOECIRNN (Re WIHRKNR @i 8 dplack further

comprising a groove. 4. The apparatus of claim 2, wherein the guide block further comprises a crimp and

spring configuysrsipia ROIRdwa;sRiGkRIRPR Vs o BORIARPArabeDAL. claim 2, wherein said bending

fixture further comprises: A pivotal horizontal portion on the bottom of said bending fixture such that the

horizontal 7portienRivpis ObfaadSHNG e eMé R bR ping Histikerhavnatshio ks the probe pin. 7 29
September 2004

between two positions such that one guide block can be holding a probe pin in the
process of bending while a second guide block can be loaded with a probe pin.
8. The apparatus of claim 2, wherein the probe pin is pushed into place by a probe pusher
located behind the probe pin.
9. The apparatus of claim 8, wherein a stepper motor controls the probe pusher.
10. The method of bending probe pins comprised of:
placing a probe pin on a guide block;
bending the probe pin with a bending fixture;
measuring the bending angle and distance with a vision camera;
loading a second guide block with a second probe pin while the first guide block
is being said probe pin.
11. The method of claim 10, wherein the second guide block is moved to the bending
fixture while the guide block is moved to a position where it can be loaded with a third
probe pin.
12. The method of claim 10, wherein the bending fixture comprises:
a pivotal horizontal portion on the bottom of said bending fixture such that the horizontal
portion pivots on an adjusting screw as the bending fixture lowers to bend the probe pin.

13. The method of claim 10, wherein said bending fixture comprises:



6. The apparatus of claim 2, wherein said bending fixture further comprises: A block portion on the bottom
of said bending fixture such that the block portion bends the probe pin as the bending fixture lowers to
bend the probe pin. 7. The apparatus of claim 2, wherein there are two guide P9| cks't atzg(g? movable

between two positions such that one guide block can be holding a probe pin in't eé)tef)nrc?(r:ess of bending

while a segIgea iR BINGK BN bRoRASRAWIBARIORRIE 5 e THRARPBIBNDOREIAIR RIWherein the

probe pin is pushed into place by a probe pusher located behind the probe pin. 9. The apparatus of claim
8, whereinige SRS AR COMERS thenRtoRRyBHSdasend@hd pRBRgIRd of bending probe pins comprised

of: placing a probe pin on a guide block; bending the probe pin with a bending fixture; measuring the
bending angleanduslistoncs wilima visigr camesdsrirding asecang.gtidsrizlesk gvithia second probe pin
while the first guide block is being said probe pin. 11. The method of claim 10, wherein the second guide
block is moved to the bending fixture while the guide block is moved to a position where it can be loaded
with a third probe pin. 12. The method of claim 10, wherein the bending fixture comprises:

8a



a pivotal horizontal portion on the bottom of said bending fixture such that the horizontal portion pivots on
an adjusting screw as the bending fixture lowers to bend the probe pin. 13. The method of claim 10,
wherein said bending fixture comprises: 8 29 September 2004 a block portiongo thebbo%%an of said

bending fixture such that the block portion bends the probe pin as the bendinzg IRUre fowers to bend the

probe pin. 5. Themeaibad ofiglainol Ghvherai the R phering ék@ﬁtqamwim&eﬁ%@mils 8a 29
e

September 2004 15. The method of claim 10, wherein the probe pin has a point having a diameter of 0.6
to 2 mils. 3§2Thgsmethod of claim 15, wherein the probe pins point has a diameter of 1 mils. 17. The
method of claim 10, wherein the probe pin length is 0.5 to 3 inches. 18. The method of claim 17, wherein

the probe pi leRgidhdddeResm! 5, Mierertrdpbistaimsithinthreinthadpbe piaiis. pushed into place
by a probe pusher located behind the probe pin. 20. The method of claim 19, wherein a stepper motor
controls the7prohe megivarofclaim 10, wherein the probe pin length is 0.5 to 3 inches.

18. The method of claim 17, wherein the probe pin length is 3 inches.

19. The method of claim 10, wherein the probe pin is pushed into place by a probe

pusher located behind the probe pin.

20. The method of claim 19, wherein a stepper motor controls the probe pusher.
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