' DEe3el~.,"N6*T~"' 1. Field of Invention Sem - Aut omat ed Probe Bender
BACKGROUND OF THE | NVENTI ON The present invention relates generally to an

i nproved net hod of maki ng probe needl es for probe cards. More particul arly,
the present invention relates to the apparatus used in bending the probe
needl es for probe cards. 2. Description of Prior Art Probe needles (or

t eads) used for probe card assenbly are now bonded and inspected manually.
The probe needles are bent to the desired tip dianmeter and angle with a
tool known as a jig. Atrial and error nethod 1s used during the setup
until the desired paranet ers are achi eygig‘, ‘Lhﬁ;igs ection for the desired
tip length, dianeter and angP&MF-SWRALrobeBERSSs comparat or. Conpari son
i's done by matching the shadaw of 1he e tQ enpl ate. Workers mthe
art are aware that this pria€ QU E THENYENTION brone to human error.
The human_error and nmanual aspects of this process lead ultimately in not
bei ng abl & Figldpfdny@$ion 20 percent of probe pins. Others have striven to
solve this problem For Exanple U. S. Pat. No. 5,5l 3,430 (Yanof et al.)

t eaches creat i dgephasentsaventias relates goficralietodavimpeowaddnerbpd gf mekingtpraired
deposition to formthe probe needl es at appropriate angle. U S. Pat. No.
4,892, | 23eddiesces prdbeaaites MorRpahrulirly, theipgeserninvémdn. reldtes.to BRtapphatus
4,51 0,686 (Foster) teaches an apparatus for strai ghtening and aligning

| eads. HoyweyEh dehis Qﬁ%ﬁioggh@ggl&gfoagg,belcggﬂj ng takes place after the probe
needl es were bent. 6 . Pat. No. 57969, 533 (Takagl) shows a very

general p . of . card having bent probe tips. Finally, U S Pat.
No. 5,517?2@?‘% gﬁ%gagh%ﬂpeaches a probe apparatus for testing. SUMVARY OF
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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 1s 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 1n the art are aware that this process 1s slow, tedious, and prone to human
error. The human error and manual aspects of this process lead ultimately in not being
able to usev 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) tcaches an
apparatus for straightening and aligning leads. However this straightening and aligmng'

takes place after the probe needles were bent. U. S. Pat. No. 5,969,533 (Takagi) shows a
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. heedles that is senm -automated and uses nachine vision to elimnate hunan

error. Further to inprove the output of the probes fromapproximately | .5
m nut es per probe to approximately 7.5 seconds per probe. Finally the

devi ces 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 conprising a bending fixture for bending

of a probe pin suych that_a probe pin.can be placed_on t i de bl ock and
Dushed 1 sy BrsEd g oERRbE sahayra et Benn g, Fratudbs iy g

DESCRI PTI ON OF THE DRAW NGS | n the_ acconpanyi ng drawi ngs form ng a materi al
part of th? Y/ HesCramagushi)ieaches § Brobe dRpRrats &1 t9sti®Bows a per specti ve vi ew of
an apparatus of the current invention. FIG 2A shows a cross-sectional view
of a grade block of the appar S¥¥MABK QHIEINVENTION hyention. FI GS 2B show a
top view of a guide blogck of the apparatus, of the current invention. FIG 3
is a sinplifi e'gc?ﬂf@g“s}iys RTESFLH INYF ‘g%ﬁmé’a‘dﬁ%ﬁﬁ%dﬁbﬁeﬂqﬁfég B&iPERPep) ock of
the apparatus of the current invention. 2 FIG4 is a sinplified

cr oss- secidegles thafiiespnziraiiorpries ang uses rachHie WP &0 ¢iRteaREINansa®y. t o bend.
FIG5 is a sinplified cross-sectional view of a probe pin during bending on
t he gui deFinthee ko pfhiprohe tieppamatod shegprobdseran mpprokimatelerit 5 onnutéd §8r rabeCoi s
anot her set of sinplified cross-sectional views of a probe pin during

bendi ng ofpdrOAntilf e, eesidsPer pRbe2 PRANIGEMSdRAceS Bigat QR WiRBALIE QU T difdt
enphasi zi ng the bending fixture having a pivotal feature. FIG7 is a

nvent i onth PR BedEE ch g o, Bl Bl RERG R B gy L BEEHE L% 1 o
the incomng t rA%Xth%]; p&r%%sé O t%g tpire%Qﬂt 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-sectio-nal view of a probe pin on the guide block of the

apparatus of the current invention.



. FIG9 is a sinplified cross sectional view of an optional pick-up anger of
the i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring now nore
particularly to Fig. 1, an apparatus for bending probe pins 10. The
apparatus 10 consists of a base 12. The base 12 is preferably nade of
Al umi num The base has two gui de bl ocks 14a and 14b. Only one gui de bl ock
isinuse at atinme, the operator is |oading a second guide bl ock while the
other is being used. The guide bl ocks 14a and 14b have the ability to slide
into position for bending and then out of position for bending. The guide

bl ocks are pre bhly made. of Al um num Pro ins can be manual ly pl aced
on gt do. bl bekERGA T ETRHHI PRV ARDE B AEE oR S ABom g
tray 40 along side the apparatus 10 (see Fig 8). Optionally, a pick up
finger 42regpimbend. Fig 9 can suck up the probe pin 30 fromthe inconing
tray 40 and transfer it to "the guide block 14a or 14b. Near gui de bl ock
| 4a is a prob&l@iSrs peshgifieticrossirectombuiepuateprobs pipubinag behding ool pi n
until the vision canera 24, See FIG 6a, detects a desired |l ength. The probe
pi N pusheguids biwokf sfithdhpparadeofthe Alwentinventida. seen in FIGS 2a and 2b, guide
bl ock 14a al so has a groove 18 to gui de probe. The apparatus further has

fixture 20 havipng 68AC 5&ia9BtheRR bR sifhlifRASréss RERHNADViE WS biA Brodl pif\8uddown i n
Fig. 3 guide block 14a further has a cranp 26 and a spring 28 so that™ the

g _ Spring 28 So tha
or abe pushening of HsBiBRRRE P hberafls S ARNRIAP b LpBERIRTHEL, " The

probe pin,is,at .the proper distance. In Fig. 4, the probe pin 30 is placed
ready forbS@HB%ﬁﬁﬂ“%%@ﬂgﬁaéﬁﬁiﬁgaﬁwﬁm || determine length A. The probe pins
have a dianeter_of |10 to 16 mls at the thickest section. The probe pins
have a di anet eF16f7 ig aisymplafigd erossgetionsl yigar efpesespid erabedipngnt 9f tB¢ BUFRNLD ni | s
and an average of 1 mls at the point of the probe pin. The probe pin

| engt h i s ifiveftibn. 3 i nches and the average pin is usually 1 inches. The
probe pins rare usually made of Tungsten or Rheni um Tungsten. Vi sion canera
24 measures t h&l@graoke siinplified cekesestictal vty of the rqdiepiPbAGRMREImIng t@glofect .
As shown in Fig. 5 bending fixture 26 conmes doomto bend probe pin 30,
whi | e t he tgd aRBntdéh, hol ds the probe pin in place and the vision canera
checks the bending angle. After the bending of the pin, the pin can be

taken of f manuaiityy Rry siABRELG Ef3Ss 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 appara;tus 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 apparau;s 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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. optional pick-up finger 42 can suck up the probe pin 30 and transfer to the

| oaning tray 40. 4 Fig. 6 further illustrates the bending process with a
sinplified drawi ng that does not show sonme of the details of the invention.
FI G 6a shows probe pin pusher 16 that has pushed the probe pintill a

desired |l ength detected by the vision canmera 24. FIG 6a further illustrates

the structure of bending fixture 26. Bending fixture 26 has an adj usting

screw 32 and a horizontal portion 34. The horizontal portion 34 of bending

fixture 26 pivots as beetling fixture 26 |lowers to bend the probe pin, see

" FI G 6b. Rhegeide plockdés ax b, Neer uaidei bleckckisds apmbe pinapisharilag Theerolagl e, and
tip length of the probe pin once bent. 'flee angle of the bent probe pinis

pr ef er abl gusher0l 6t pushesheiprgbepio, unt) e visian qamera 24, gse ElGseas defgete pdeddicdent  of

the invention. Bending fixture 26 in this enbodi nent further conprises a

pin 36, aleogth. BhepiobgPint pusher ipprsfasalilywradg of Wdupiise pi n as bending fixture

26 lowers to bend the probe pin The bl ock 38 can be nade out of netal or a

pl astic. Wile AhecauinEHES dnakhib, sade blvek itz elbahisy ghowerl 8dnguidescri bed with

reference to the preferred enbodi ments thereof, it will be understood by

t hose st abiobel Tire apperagystfuttherthay Bxtuea R0 kavingedsipmcgmgraed.and adendibg s may be

made w thout departing fromthe spirit and scope of the invention.

cr.~nrs Wiztiré 26.cl ai med is: 1. An apparatus for bending a probe pin

conprising: a structure having a guide block; said structure further

conpri sing a bapehdvn fniBig Brgnidecblogk Havahe hbed vamp 26\wnd pepring 28w that

facilitate the bending of a probe pin; such that a probe pin can be place

on the guigerkhewil 8ad duahkesobdtif 30! AGtsppandotohanishensieetdhy aphiwebendi ng

fixture. 2. An apparatus for bending a probe pin conprising: a base

struct ur e phaNHRY The GthH& ROBEKI AR obPplshE: sb@ut @e srabiR@sa i r uct ur e;

said structure further conprising a bending fixture being novabl e bet ween
t wo posité r&@w£&§ilitate t he bending of a probe pin; such that a probe
pin can b Rg’?ace on the guide block and pushed into place, and then bended

by the bendi ”gﬂiﬁﬁ;{r‘f%ﬁe pr%be @ﬁd@qg?%(: &aiﬂoﬁgﬁ{a@gpgi&ﬂgﬁgﬁﬂwomri Si ng:

a base structure ing a g attac the top of sald base

Struct ur ey AeblXie s A1 39 80Nt 00 bIRL08e 8 1Rl HIPASE: Blug! ur e havi ng

a |l ower vi ure er conprising a ng fixture
gleln ?g mvasgéu%nb %\é\%leorllaetp\{\r% ]'Bges iatcl}a(r:)nrc]:%crto?6ftc‘>le %Jnflst z%xtcﬁhé g@erf&% QJ% Q%s&flly%é) robe

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 pr'obe pin placement is correct.

As shown in Fig. 5 bending fixture 26 comes down to bend probe pin 30, while

the cramp 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 }oading wray

40,



such that a probe pin can be place on the guide block and pushed into

pl ace, then nmeasured by the vision canera to check on positioning and then
beaded by the bending fixture. 4. An apparatus for bending a probe pin
conprising: a base structure having two guide bl ocks attached to the top of
sai d base structure; a fixture also attached to the top of said base
structure and | ocated behind and between the two gui de bl ocks; said fixture
havi ng vertical and horizontal portions with respect to the base structure
resulting generally man upside down L shape; said horizontal portion of
the fixture hapigg faulealishsted int bifiding Fo8s8 itk o HpRMe @Hhwind i @béy? On't 2
portion with respect to the vertical portion; said bending Tixture being
novabl e b j X1 . bl t i j e pin;
cai d vort FooEU ol IO dedRr bAEhRL | MG b PO e PRI Bt

probe pi N wi @it bt it dllkdGedliPadicattnPils VRfbn' bl 4 dahen

nmeasur ed by e vision canera to che on posi‘tioning an eaded by

t he bendi rle| ];' , r.at: [ VM gm’ glﬁ; : ck
further corrprélr)lsflli %%ﬁ?é%@%@%%?@e@%%@’f% %sﬂggﬁmgmﬁnczgﬁ ere n% e guide
bl ock furt ri ?‘?B I L i ; ﬁg@' own said
pr obe pi n.sl&ggv #ﬁ%ﬂép}%gl\?g@ﬁlgﬂoo C@?Tﬂ%ﬂ{oh\%ﬂ%@é{%&ﬁ%ﬁ??%&ﬁ%&%g |é>3%€r e
further conprises: A Ri hori zant rtion on. aft id

bendi ng 1 B & BaeerihRt 210 et F3hE e Tab B OEri Ry 13 A, g
screw as the bending fjxture.lowers.to nd the obe, pi n. T,

appar at us t ‘?Vléll"ﬁicﬁ?lgr,ﬂ o ?@FW%@?&“%%HB&%B?WQ} Qfg‘éc ?@P?H’é‘ronﬁ%ﬁ’ﬁ’r"i ?E%: A

bl ock portion on the bottom of eiaiq Eﬁ(gdi % i xture such that the bl ock
porti on be¥gk o RbBROLH PR 18 BrefgiRbly F%G‘ f4efEtte | owers to bend the probe
pin. 9. The apparatus of claim4, wherein there are two guide bl ocks that
are novabl e betfigehiltusmatpos bacophembedimentrpdtheonvengian.dBenling X058 hol di ng
a probe pin in the process of bending while a second guide bl ock can be

| oaded wi tthisgmiodimenp 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.



10. The method of bendi ng probe pins conprised of: placing a probe pin on a
gui de bl ock; bending the probe pin with a bending fixture; neasuring the
bendi ng angle and distance with a vision canmera. 11. The method of claim
10, wherein a second guide block is |oaded with a second probe pin while
the first guide block is bending a probe pin. 12. The method of claim1l |,
wherein the second guide block is noved to the bending fixture while the
gui de block is noved to a position where it can be |oaded with a third
probe pin, 13. The nethod of claim 10, wherein the bending fixture
conprises: 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. 14. The method of claim
10, wherein said bending fixture confehkd&¥S a bl ock portion on the bottom
of said bending fixture such that the block portion bends the probe pin as
t he bendi Whdtiixelaimed sivers to bend the probe pin. 15. The nethod of claim
10, wherein the probe pins has a dianmeter of 6 to 10 mls. 16. The

nmet hod of claim 10, wherein the probe pins point have a dianeter of 0.6 to
2 mls. 17. The nethod of claim 16, wherein the probe pins point has a

di anet er df Al dpph&itusifSr bdlieng®pfedd paf coih@isingt0, wherein the probe pin
length is 0.5 to 3 inches. 19. The nethod of claim 18, wherein the probe

pin length is 3 dtARhGS haviflg a BiRleBédod of claim 2, wherein the probe pinis
pushed into place by a pro%e pusher |ocated behind the probe pin. 21. The

L0, O, RO i BB T B RGBSR
e
such that a probe pin can be place on the guide block and pushed into place, and
then bended by the bending fixture.
2. An apparatus for bending a probe pin comprising:
a base structure having a guide block attached to the top of said base structure;
said structure further comprising a bending fixture being movable between two
positions to facilitate the bending of a probe pin;
such that a probe pin can be place on the guide block and pushed into place, and
then bended by the bending fixture.
3. 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 fixture further comprising a bending fixture being movable between two '

positions to facilitate the bending of a probe pin;
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said fixture having vertical and horizontal portions with respect to the base
structure resulting generally 1n an upside down L shape;

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

said bending fixture being movable between two positions 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 b'y the vision camera to check on positioning and then bended by the bending
fixture.
5. The apparatus of claim 4, with the guidé block further comprising a groove.
6. The apparatus of claim 4, wherein the guide block further comprises a cramp and
spring configuration to hold down said probe pin.
7. The apparatus of claim 4, 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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the probe pin as the bending fixture lowers to bend the probe pin.
9. The apparatus of claim 4, wherein. there are two guide blocks that are movable
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.
10. The method of bending probe pins comprised of:
placing 2 probe pin on a guide block;
bending the probe pin with a bending fixture;
measuring the bending angle and distance with a vision camera.
11. The method of claim 10, wherein a second guide block is loaded with a second probe
pin while the first guide block is bending a probe pin.
12. The method of claim 11, 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,
13. The method of claim 10, wherein the bending fixture comprises:
a pivotal ISorizontal 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.
14. The method of claim 10, wherein said bending fixture 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.

15. The method of claim 10, wherein the probe pins has a diameter of 6 to 10 mils.



C-10% & ()-1+10% & ()-1) 10% & ()-F s' 10% & ()- YFUd0% & ()-F

#109% & () - #QUYH#####. $XTOCF &10%& () - 10( 10( 10(610% & () - |
YA@O% & ()- S210% & ()-Y 010% & () - . $$$$% YalENDCF
SF109%&' ()-L10%&' ()- 9GLO%&' ()- " 10%&' ()-" 10%& ()-LM 10%& () - %% & &&& dEnhCF
 #109&' ()-s! 109%&' ()-109%: ()-  10% ()-SMLO%& ()-LsmiO%& ()-'=""" <( (dEnbCF
0- 109%& ()--10%&' ()-+10%& ()-)M 10%& ()- "' 10%& () - sF%
10% ()-(()j)))))*xmbCF F 10% ()-Y 10 10 108! 109%& ()- 6

1098 ()-14, 100& ()- @L0%& ()-**+ ,f,,-}"?nbCF 109%& ()- 109%& ()-! F

180/%)( ?LOY é;o /%Orﬁ?&%d%&gﬂﬁ)l%o%ﬁ)é n(tye pr(}b%%s( 1301% ha\/e / ({lél{lé(tgp(g: d:@’ooﬁ/ & () -

109&' () - /1({70001u1dErrbCFI 10908 ()-gl0%0& () - 10%)& ()- 1090 ()- 10908 () -
10908 () -7 illdErrbCFl 10968 () glO%)& O)- 10%)& ()-:" 109%0& () 109608 () - 310%
C&' ()- Normal" "Heading 13]c" "Heading 23]c" Head| ng 33]c" Head| ng 43]c"
"Headi ng b3]Ethe methediofglag] 1o; whp@gqug)rq@@ns p%b‘éﬁsrﬁgi@!}]ﬂ@l' of lgulgi ng 93] c" A
"Default Paragraph Font &, .2468:<>@)!)1"#3%&++r)d |4, =]y
L#. $% (*-1&11Thg l)lféﬁhod.dfma%&m%merejmtmip@t&mimmew%tm:hifmhed. Courier New'h
Root EntryWr dDocunent ~ I"H#EYR () *+,-./0123456789: ; <=>?@ABC
19. The method of claim 18, wherein the probe pin length is 3 inches.

20. The method of claim 2, wherein the probe pin 1s pushed nto place by a probe pusher
located behind the probe pin.

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



