"POSI TI VE STOP, PIOK UP TOOL Background of the Invention 5 %094 .
invention relates, in general, to pick up tools, and, nore particularly, to
»p05|tLve st op; pICk up tools. This type of tool is designed for use in
placing”™an IC die on a die attach material disposed on the surface 10 of
t-he packagi ng substrate. Presently, a resistance sensing pick up is
utilized that neasures the anount of resistive force bond being exerted on
the die fromthe die attach nmaterial. Variods problens result fromthis

type of 1C die placenent. 15 One of the probl ens results from -
envi ronment al changes or varyi %&g Eitg%ﬁ n%}erizl m xtures. These types

of changes can cause the visce§§¥§ gEHiLaI to vary which
will cause the anpunt of resistance, encountered by the.pick up when

placing the 20 die on the;suga 1P o lhe fﬂ@éﬁéﬁ% ses the die to be
pl aced at different heights ébUv%i@%g&%%gstrg%%—tausrﬂg—g¥++efent
t hi cknesses of die attach material (epoxy) to be |left between the substrate

and the die5 By way ghiexdmveatione redatiesy dh @'e@ze&fatlacﬁozii'@é fda|
silver glass pag 0 002

h d, h
I nches of dry dlég%F g I%gig%lgkaﬁgq%%&%%ﬁg'aﬁpéghpl % el%ﬁﬁlp

reliably hold ttheedse to the substrate. In order to have 0. 002 inches of
die attach material gg t o t agh t hi 004
is %y?% o €opht 3¢l d%gigngﬁ ?&Fa s%ié%EQE%%fyé

i nches nust be nalntalne he vi scosit er i7al

reduced from t h&CnBifaPR &uélﬁoa§ﬁﬁFPONﬁ§ﬁF ﬁ%ﬁ?&§%§’qme¥hﬂtﬁﬂﬂface
mat eri al cdAposoEi the pheksg‘ilngt subeteateunt greddntly)e apirdsidtandd be

refgced cau3|ngs&g§iﬂbep&8 is utilized that measures the amount of
resistive force bond being exerted on the die from the
die attach materiel.. Various problems result from this
| type of IC die placement.
15 One of the problems results from environmental
changes or varying die attach material mixtures. These
_types of changes can cause the viscesity of the die
attach material to vary which will cause the amount of
resistance, encountered by the pick up when placing the
20 die on the substrate, to vary. This causes the die to be
~ placed at different heights above the substrate causing
different thicknesses of die attach material (epoxy) to
| be left between the substrate and the die.
N . By way of example, one particular die attach
25 material, silver glass pasﬁe, requires that, when cured,
a minimum height of 0.002 inches of dry die attach
‘material or the die attach material will not reliably
hold the die to the substrate. In order to have 0.002
inches of die_attach material dry, a wet die attach
30  material thickness of 0.004 inches must be maintained.
If the viscosity of the die attach material is reduced
from the normal, due to environmental changes or die
attach material composition, the resistance encountered

by the pick up will be reduced causing the die to be
35



--2- placed closer to the substrate. This then causes the t'hickness of the
die-attach material to be less than required. In addition,*problens €an. be
caused by the allowable 5 tolerances in the thickness of . t he packagi hgy r
substrate. In adding up the-tolerances of Lhg yarious |ayers of the’ ~

substrate it

is not unusual for a total thickness tolerance of + 0.004

inches to be present. Using.the type of die attach material agent referred

to above, requigided C1dedii €hnER SlindeoRde! NokREsRhen! Bhisba! EhENCE can

result in the reduction of tqHat | ckness the die attach materia

| evel bel ow t hHKERGRY A it
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that do not haw&duﬂmédsurfaces across the plane where the die is 15 to be

attached. Since the y, reasure -
resi stance exerted b é%#tf eé#?ﬂf%%§|§$k b AT ﬁ%rgg? a%iowable
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be cl oser to the; substrate than_the .renal ning %ﬁ?ee corners.
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This causes a dUWPshials Hatls ingt t*ﬁ%ﬁ#ﬁ%sf%ﬁ #e%%t%%athcboﬁsﬁnches for a
portion of the tdilemines ot o) @ds Vineesi to BOt pPeSEhEe tbglﬁgqtlhéeé
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-~ material to a level below the requlred minimum.

A further problem results from substrates that do !
not have level surfaces across the plane where the die is
to be attached. Slnce the present p1ck up tools only
measure the overall re51stance exerted by the die attach
material, if one corner of the substrate area is hlgher,
due to allowable package fabrlcation processing

_tolerances, than'the other three corners, then the
‘c¢orresponding dle corner will be closer to the substrate

than the remalnlng three corners.' This causes a die
attach materlal thlckness of less than O. 002 inches for a
portion of the die attach materlal which will not provide
the required bondlng. '

,’u

' Summary of the Invention

Accordlngly,'lt is an object of the present
invention to provide a positive stop, pick up tool that
will overcome the above def1c1enc1es.

Preferably, the po51tive stop, pick up tool is not
dependent upon the visc051ty of a dle attach material and



-
is not affected by changes in thickness of the packaging substrate. The
pick up-.teol may deSirably conpensate for variations in surface heights of
the substrate.” 5 Preferably the positive stop, pick up tool provides
a predd¥erm ned, repeatable, residual thickness-of die attach materi al

bet ween the die and the package substrate. Desirably, the positive stop,
pick up tool is adjustable in three dinensions. 10 . A particular :
enbodi ment of tH& frdsaifeshathhd rhangestin dthickness iof Shepagiaking
tool having: a kamhstrmtd attached to the body for picking up dice; and
positive stop pins attgched; to the bady and_extendi ng a distance fromthe

body equal to the di statt®iHe YaFO A% RRSITal ¥ IRonRRRSateistene
t hi ckness of thevadiimtpiaorms tire swerdcehdiytaass e tdipshiatad f ach

material. Brgef Descrifi] f Dr.awi ngs_ 20 . FIGs. 1A-1C are, .
parti al si.desvi ews of %ép%%%l\iem&eopf° r%(v%pﬁt[% RABbHR P Pnedad
i nvention; FlG 2 predetamsinabotrepadtabley aofesidosl tthiclaiess qf akialp

'nvention; FIG. viisters of akep
per spect i ve, of %ﬁ?ﬁe%%?;%eﬁ%ﬁ f5h o, iand A ked.

, eé%odyln e
i nvention; 5 Dasdraplyy +hs Resttelyerstory aﬂﬁ‘%%t%l@fpi nsitilized
by the positiveastjustablek imp tinmle afifdrisiclisFIG 5 is a viewin
perspective,gf an adj ystahld y1ap embodiment of the present invention
consists of a positivé stop, pick up'tool having: a body:;
a pad attached to the body for picking up dice; and
\bJ ' positive stop pins attached to the body and extending a
distance from the body equal to the distance the pad
15 extends from the body plus the thickness of the die plus

the required thickness of the die attach material.
Brief Description of the Drawings
20 FIGs. 1lA-1C are partial side views of a positive
stop, pick up tool embodying the present invention;
FIG. 2 is a cross-sectional view of a positive stop,

pick up tool embodying the present invention;
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positive stop, pick up tool enbodying the present invention; FIG 6 is a
view, in-perspective, of a set up device 10 for a positive stop, pick up
t ool enbodying the present invention; FLGy Z is a perspective virew of the
positive stop, pick up tool of FIG 3 shown in conbination with the-s®s&fup
device of FIG 6; and 15 FIG 8 is a viewin perspective of the

F[))ir ck up tggl and sstcupfsdes! aev?éwE! €n ﬁﬁiﬁe@téaitli%,%srct__ Irai wg%i%'ts&?p,
awi ngs. 20, Referri,ng._to_Figs. - 1C, a partial Side view of "a
“positive RHPK BPCE°3§ FB%P?ygﬁﬁngPI?r&§§Pén&P¥&- Ofiis |l ustrated. Tool
10 consgsts of a bpUDg.14, ia ahsfitielZiew pifckhep adjtistabired pdrpiutild zed n
one speci fj odi »aPQdy 11 0:s,C ised of -alum_nium shaft 12 and
pine 14 ar 2§H%o§%$F§%H?OgQ§PaiRF§§SE§F§8§? 8%6 _&d.fs i's conprised of

Nyl atron, a trade RE€k B6f iBohywéewCinppexspectite sifowm iadjkisgableA- 1C,

Tool 10 h : 3s JheadlBnby 2ti.an ough ~§ ang.. i 14 is
shown extg%g$%g; gl3&?8?e?iggbg.atépgdgggﬁégﬁég gﬁft%%E%gg$ﬁ§n¥§%€;%Fénsion
of pine 14 bel ow dFEG156i éssat VaeWer dnngerspersivepe off adisetatpadievieeeri al

used tpgSegdreadpsibive 188bp]Opiick upl %eeldta.ﬁbaay%ga_tﬂéb}trre@eaw havi ng
a layer of ,die attach material 17 disposed thereon. "Pin 14 insures that
die 15 mﬁl+nﬁﬁn§ OPfi oned the appropriate distance above substrate 16 so 35

that the required FliGckneds af pdrspattdvie wikewr of thé ippginiveristap, Once

die 15 is j | age ol..10- el ga he di I (n he,sucti.on.

FIG 1A s‘h%ggﬁdl&é Egggekﬁgggf;écgdggﬁw%ag?agg%ﬁ%%e w%.éthng'\ﬂgngse_é: up

reIativeIydeﬁieﬁlgﬁrfﬁﬁe,GFyéndlB shows die 15 being placed on substrate 16

having & depressi oprd8. gTesaaCoTERIaNe pelspelitivl! ST Yck up tool | v
and set up device of FIG. 7. - S .

_Detaiied Deécriptionuéf theTDfawihgs

20 Referring to Figs. 1lA-1C, a partial side view of a
positivé stop, pick up toecl, generally designated 10, is
illustrated. Tool 10 consists of a body 11, a shaft 12, a
pick up pad 13 and a pin 14. 1In one"spécific_embodiment:_body
11 is comprised of aluminium; shaft 12 and pihe 14 are

25 comprised of stainless steel; and pad 13 is comprised of
Nylatron, a trade mark of Polymer Corporation.

As shown in Fiqs. 1A-1C, Tool 10 holds a die 15 by
suction through shaft 12 and pad 13. Pine 14 is shown 5;,J
extending below die 15 by a predetermined distance. The:

30 extension of pine 14 below die 15 is set according to the type
of die attach material used to secure die 15. Tool 10 will
place die 15 on a substrate 16 having a layer of die attach
material 17 disposed thereon. Pin 14 insures that die 15 will
‘be positioned the appropriate distance above substrate 16 so

35 that the required thickness of die attach material 17 is
maintained. Once die 15 is in place, tool 10 releases the die
by removing the suction.
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5 extended the height of depression 18. In FIG 1C die 15 is shown
bei ng-pl aced on substrate 16 having a step 19. For this, pin 14 is

zshortened a length equal to step 19. As shown, Tool 10 would not be

af fected by: changes in substrate thicknesses due to allowabl e tol erances;
or 10 different viscosities of die attach material, since the height of
pin 14 is not dependent upon these factors. F@ferrlng nowto FIG 2, a

cross-sectional view of a positive stop, ék up tool, generally de5|gnated
20 is illustrated. Tool 20 consists of -a body 21, a shaf t 22, a pick
up pad 23 and a pin g&G. SROWRBR! & iahalkt re al
press fitted into b Fg 21. Shaft, 22 ang b%%ngpgﬁféﬁg?gﬁ agﬁ%%ngS

di sposed theretﬁPBﬁg tgpdfi R3ViRg; & EP&@F&gﬁ ol eved R2G® «t h&LSi &8s up
and hol ds the dihoust diei 05 beiirgpbaaeed?26n substrEQhBuﬁlh&vﬁ w0 FIG 3,

a viewin persp 0Si |ck

desi gnat ed 30, ?g |F?S§%Pa Q % ?cgé%@gﬁg &3 25¥ﬂb t wo

connecti ng 5penﬁﬁ§§nde§p&bedhﬁheh&tbﬁod@breasahafﬂ80peﬂmn@1$2 amu aip A up
pad opening 33. 1sAsﬁB%ﬁtb§4nﬁsgaiced %gﬁgt % &ge%hgagg? g% g3l A

pick up pad 35 s |nserte Qpeni ng |s shomn
having four arn£°36 thispoRda ABods Fﬁ@rEGRSQraoﬂeﬂﬁﬁ% egvad 5@ sted 19.

rel ation. Each ar m 3ﬁscehb&|nr)s Taaladlous:b@b.henl’dtnb%? afﬁéld’&da biﬁr VN Ay
head 30 V\g %% ¥-\P d ersate vvlto iw\{fylas 0 arm36’ b
prowdlngtool Pﬁ 8%f &r’rﬁ ggﬁh%en§ a;f?? & FOLSTANGET fo°
sl opi ng su¥?acedmﬁfehentuwascasetuesowérddmeatmhbm'hmmmrﬁmns Fincenehef
pins 37 will coppaghe!Bg Bian1i 48 fbot! BRAUHAUARI B Wnese Habttidd, 35

o Referring now to FIG. 2, a cross-sectional view of a
positive stop, pick up tool, generally designated 20 is

_ illustrated. Tool 20 consists of a body 21, a shaft 22,

15 a pick up pad 23 and a pin 24. Shown here shaft 22, pad
' 23 and pin 24 are all press fitted into body 21. Shaft
22 and pad 23 define an opening 25 disposed therethrough.
Opening 25 is provided for the suction that picks up and
holds the die until it is in place.

2O Referring now to FIG. 3, a view in perspective of a
positive stop, pick up tool, generally designated 30, is
illustrated. Tool 30 consists of a body 31 having two
connecting openings disposed therethrough: a shaft

k*jl ) opening 32 and a pick up pad opening 33. A shaft 34 is
: 25 inserted into opening 32 of body 31. A pick up pad 35 is
inserted into opening 33 of body 31.
Body 31 is shown having four arms 36 disposed about
the center of body 31 in an axial relation. Each arm 36
contains an adjustable pin 37_having-a screw type head

30' 38. While tool 30 would operate with as few as one arm
36, by providing tool 30 with four arms, each having a
pin 37, the problem of a sloping surface on the substrate
is overcome. With four pins 37, one of pins 37 will

_ contact the high side of the sloping surface. This will

35



insure that the mninmumrequired thickness of the die attach material wll
be mai ntai ned throughout the die surface. A nore detailed'view of - - .
adj ustable pin 37 of FIG 3 5 is shown in FIG 4. Pin 37 i§ 'shown;hgving # '
screw head 38, a screw body 39, and a pin body 40. Pin body 40 is ‘pr¥ss
fitted into screw body 39. An optional conpression spring 41 is shown

di sposed bel ow screw head 38 and about screélbody 39. Spring 41 provides
tension to enable a 10 more accurate adjusTment of the extension of pin
37 and to inhibit novenent of pin 37 during use. Referring nowto the

G 27 o 7 giuofly L | Er0H SRR A Eadh Pha hASKADLE DR 08,81 oP

pi ck up tool, gener 'y deS|gn ron 15
i's illustratedattrsh materiakdishlhke hn%eayeelthngugbgutaths dke Each
arm52 is showgu&ﬁgb@_set of holes, 53 and 54. Hole 53 is designed to

recei ve an adj ust abl extegg 9 er 55 g gy-goyv SS exte |ng
along 20 the mﬁdt %€ ng Yie¥io c?é%ﬁ%?a i ﬁB k@f §hoan

di sposed i B holis Bhéwn HecRIEngs menbim 3n ;bsashowﬁthavlhnd sorewehead of
Tool b0 s repribe il BE8 36, Shha e PER Ay 970 BEnlRBSY 50746 ¢
directions, mIPIHSSx##%E$@s¥nt%eSQ¥€Wrb@@Yoh9-nehne9P5$°Dah semnupagﬁea in

the X directiong x?’i}ﬁg ef@nﬁzmbaisﬁésea%eiawgcrdwsaeaad3anahal 8bedti N
the Y direction. It Shoul d be note

ne . a ust abl e er 55
Ut 1 ved.  orGTAN HRRY 535 van BELRG! 4t AFARAIHECHEPALED Eo BRRRIEL Pon
wi th menbdo 55 maracdtwnawvmtustmenthethhedeXtdnséohl ofispihhdy tayde of

iti top, B b kRt di t XY
fnd 7). provt ad %‘9 orbufhe Sr AT i Rg BEBE i %G o ze,

35 should be noted® EIih@InovmtbetbeodiégrhmsOSeEﬁGshéwna view in
perspective of_an adjustableupos1tive stop, pick up tool,
generally designated 50, embodying the present invention

15 is illustrated. Tool 50 is shown having a body 51 and
- four arms 52. Each arm 52 is shown with a set of holes,
53 and 54. - '

Hole 53 is designed to receive an adjustably

extending_member 55 having a groove 56 extending along
20 the width of member 55. A set screw 57, or the like is
shown disposed in hole 54 for securing member in place.

Attached to one end of member 55 is a housing 58.
Housing 58 is designed to house pin 37, FIG. 4. Tool 50 i
is representable of a device that is adjustable in three Ao/’

25 directions, pin 37 can adjust the 2 difection,'member 55
can be adjusted in the X direction; and a second member
55, not shown, disposed in hole 53 1n ‘the Y direction.
It should be noted that if only one adjustable member 55
is utllized entire body 51 can be rotated and used in

-30 conjunction with member 55 to achieve movement in the X
and Y directions. '

This type of’ positive stop, pick up tool, that is
adjustable in three directions (X, ¥ and Z), provides a
single tool that is used for a variety of die sizes. It

35 should be noted here that, while tool 50 has been shown
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-7- with a set screw 57, there are a variety of apparatus that could be
used i m.an adjustable arm (e.g. hydraulics). In FIG 6, a perspective view
of a set,up device, 5 general ly designated 60, is illustrated. Device 60
consi stss' of a body 61 having four plateaus 62. Plateaus 62 define four
grooves 63 extending in an axial relation fromthe center to the corners of
body 61. As shown in FIG 7, grooves 63 correspond to arms 36 of body 31,
FIG 10 - 3. Body 61 has an opening 64 dispoSed at its center to receive
pad 35. The corners of device 60 have pin grooves 65 that are shaped to

designed to be't gﬁi €508 ered 571 oSBtaPd { Ih-i0rE o8 SHpRtatls (e
hei ght's of the di aﬁlgc?}é?oéj %%e&ﬁ%i‘l.alh\a%ﬁ‘é%bbﬁ,amd@me stop, pick
up tool 30 woul d lyedxkwshbssy. in a mating relation with set up device 60. An
2 ustment - Devi co 60 T8 EHEn St aptipective viow oL A et tndiayhees7
are | owered @nti Igﬁﬂﬂa?a@rlé designated 6 his hillestrated f ackevitei g pins
2 mor e ate g6 8ot 6L BRI S0 POLAIG? Pkl
Referring now t o84 éelgfn% gﬁ?‘é‘i}v QIFP‘I)‘éﬁ%p%tt?’%ﬁliﬂlW cin ign tawiaBorelatcion,
and set up devi cefxfy tHeGcdnter eto |HHs tdchmsls | F QBUY el ] Oy dKown in
Phorein. Set up aagiod oot oW, &F Hakdinend & aiig ad%f ot 5l o BEo: o
to be placed® Thids | BafeF} has @bAREMNgia4 chksposdd ast its center to
. -, receive pad 35. The corners of device 60 have pin
~ grooves 65 that are shaped to accommodate pins 37. A
height "X" of a base portion 66 of body 61 is designed to
be the required height of the die attach material plus
15 _the heights of the die and pad, see FIG. 1.
In operation, positive stop, pick up tool 30 would
be disposed in a mating relation with set up device 60.
An optional set screw 67 may be used to hold tool 30 in
| place during adjustment. Device 60 is then placed on a
20 level surface and pins 37 are lowered until they are in
contact with the level surface, giving pins 37 a length
equal to "X". This type of set up device provides a
consistent and more accurate set up of positive stop,
N pick up tool 30.
o 25 Referring now to FIG. 8, a view in perspective of
~ pick up tool 30, FIG. 3, and set up device 60, FIG. 6,
are illustrated, in conjunction with a package 80.
Packagé 80 has a surface 81 with a die area 82 being
defined therein. Set up device 60 is shown disposed in
30 area 82 where a dice is to be placed.
~ This is used in die bonding devices such as
described in U.S. Patent 3,720,309 entitled "Method and
Apparatus for Sorting Semiconductor Dice'". 1In this the
die bonder, not shown, operates pick up device 30 by
35 moving it to a line containing the dice; picking up the



described in U S. Patent 3,720,309 entitled "Mthod and: Apparatus for
Sorting Sem conductor Dice". In this the die bonder, not shown, operates
pi ck- up device 30 by 35 nmoving it to a line containing the dice; pigking
up the dice; and placing the dice in hé package in opening 82. -I®w/
order to performthis function accurately, the die bonder nust 5 be

. N ¢ . ey | >
placi g sertisef.oid pERRLAET Bl QIRH A the PACARAN 1° MY BT 3,
over set upP¥@er bo Berfpractbisnfuretiop aemugate®dw,o thie ki ig hanslesuustd

then plasi NeSehstPueertcas3tol RhaPRIAR %A o2 Shelitly 82.! OYni day |

pl ace - the 10 die bgﬁder can, W.,th the aid of a conputer, read and renenber
the | ocati ofonesEt ﬁrdgyi-gé'aé’ér\g_s-. HE S0Yi6e &% 1R GPand2 30k dhare
APPT OPT i a1 6 BLage: oT0 LAC oL A S bR S b orese T he SopY FRURLing
appropri ate . .facilitate.the set u 0CEeSS,, .

tﬁg p!on hei%ﬁ#gﬁgaﬁ;gécgohbi'h@d%\fmc&nulphgoé’?'e%roof“iﬁhﬁhtﬂ ing {78Y% i on
of the di e @devite Packagepenling i8R.i s Ommeapdok tup- doolskid liad im gllecearthe
that thege ravi.degd.sin. or, i th ihventipn, Vi Ge
that fufly S5¢, BpRBeE pRkiFeieR PRI o Honottds' UL g aidilgsiier
Wi l e the i BieniPeathes.be8ptdapcdeyics $0cds Fhan aemsvead amstiriak up

embodi ment seb8er $61 caht bieS cOWEIRN L By MY Bld YeHde¥ bo K iR ld WS
and vari atlona_\/\il | be aR arigtc_ to thoSe skilled in the art” in |ight of the
foregoi ng 22R4dRsRFRpEFoRD tAE FPRERTLate BlaGer ended to enbrace all such

alterations, nodifiretfaedldndteartha isets up priteeiEmerind el e sk Bhg
15 the pin heights‘can be combined with the step of delineating.\;J
the location of the die ‘on the package. -
Thus it is apparent to one skilled in'tﬁe art that
there has been provided in accordance with the invention, a
device that fully satisfies the objects, aims and advantages
20  set forth above. - '
While the invention has been;aescribed'in'conjunction
‘'with specific embodiments thereof, it'is”evideht that many
alterations, modifications, and'variations'will be apparent to
those skilled in the art in light of the foregoing '
25 description. Accordingly, it 'is intended to embrace all such
alterations, modifications and variations in the appended
clains. ' ' '
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" CLAI VB 1. A positive stop, pick up tool conprising: a bod
and second surfaces; 5 a shaft being coupledt ﬁi “iﬁ“ﬂgj i“l
surface: of said body, a pad being coupled to said second

body &pposite said shaft; and an adjustable positive stop neans for 10

i ndicating a die placenent, said positive stop neans being coupled to said
second surface of said body, being juxtaposedto said pad, and being '
adjustable in an X, Y and Z directions. 15 2. The positive stop,
pick up tool of claim1l wherein said positive stop neans conprises a pin.
3. The positive stop, pick up tool of cEBAEMS where said pin extends a

di stance from said second 20 surface of said body, said distance being

equal to a distance _ald ad extends froms iq%second surface, of said body
plus a thickness of Ve tsrﬁ%négé: fup, taQl QAURHSHIEY i al . 25
4.  The positive stop, pla:lbady thaot iref ﬁlmﬁnaamd/mcbraﬁlsimhaiwe said

pin extends& s increased of, f tive of
a hei ght of 5a step._ 30 %ys(m?t b%@d;%(é&%% a?iq%&cj%t%%%&% cfai m
2 wherein sai d paidcdasiises: a pin body having a first end; and a threaded
portion being coupled to saighd 'He?l.tnge%tfﬁle?ii'& Ry D éﬁf&%é‘%ﬁ’

di sposed in sald od of sald positive sto Ick up tool to vary the
ext2n3|on b %ody opposite éjld shaft; Jhdp P y

an adjustable.p051tive stop means for
10 indicating a die plecement,'said.pqsitive stop means
, being coupled to said second surface of said body, being
< ~ Jjuxtaposed to said pad,'and being adjustable in an X, ¥
' and Z directions. -

15 2. The positive stop, pick up tool of claim 1
' wherein said positive stop means comprises a pin.

3. The positive stop, pick up tool of claim 2
where said pin eXtehds a distance from said second
20 surface of said'body, said distance being equal to a
distance said pad extends from said second surface of
said body plus a thickness of said die plus a thickness
of a die attach material. |

25' ' 4. The positive stop,_ idk up tool of claim 3

' where said distance said pin extends is increased by one
of said depth of a ledge or the negative of a height of a
step.

30 5. The p051tive stop, pick up tool of claim 2
whcrein said pin comprises. :
a pin body having a first end, and
a threaded portion_being coupled to said first
end of said pihlbody.and_adiustably disposed in said body
35 of said positive stop,'pick up tool to vary the extension



—10-—0of—sard pin body fromsaid second surface of said body of sajid
up tool. 6. The positive stop, pick up tool of claiml
ml!l lm"glﬂm sing an armhaving a first end coupled to said body: and a ¥
nbes Nng coupled to said positive stop neans. 7. The positi
stop, pick up tool of claim6 10 wherein said armconprises: a first
portion having a first end and a second end, .said second end bei ng coupl ed

‘to said positive stop nmeans; and a second p&P tion having a first end
coupled to 15 sai d body and a second end for adj ust abl y rece|V|ng sald

first end of saigt fddisd plq{tﬁﬂiy ﬁ.-om Jhga pé’éééﬁd &{'Pé’c%péf sbq 8 Sy be

claim?7 wherein sgid armfurt nprises a securtng
securing said fiSd Ragitdve cﬁfs%ﬁ cPJs%l'édmj %eetion. 9. . The positive stop,
“pick up tool of claim®6 wherein said positive stop neans conprises a pin

extendi ng a di stance ron1 ai d second surface pof said 25 body said
di stance bei ng equal ih RARE-LVE FIRRy BdShdeP 180 saf delaimny

surface of $ai fjfmmb,hqai lmmpztilfsin_r_;leﬂs aﬁm&mxﬁhxﬂjeapfihﬁsﬁ éﬁ'dcdidﬁpfed{té die
ttach t S u of ¢
1? urf1 (r:\erngoanrilr?sF r?g'%abs?gty uaﬁreaanss&g% oérﬁﬁ%\é‘??ﬁﬁip‘f%‘%ﬁ ?%t?%ﬁd BoS g&l"e

positive stop, ﬁﬁ@@ #H®Aol and havi ng a base, ~said base having a thickness
equal to a thickness of said die plus a thickness of a die attach materi al.

11. The positive .stop, pick up tool of claim1l wherein
35 P SI% %%é)pdsitive)stop, pick up tool of claim 6

10 ~ wherein said arm comprises:

a first portion having a first end and a second’ \cJ
end, said second end being coupled to said positive stop
means; and :

_ a second portion having a first end coupled to
15 said body and a second end for adjustably receiving said
first end of said first portion. '

8. The poSitive stop, pick up tool of claim 7
wherein said arm further comprises a securing means for
20 securing said first portion to said second portion.

9. The positive stop, pick up tool of claim 6
wherein said positive stop means comprises a pin ,o
_ extending a distance from said second surface of said ¥Q>/
25 body said distance being equal to a distance said pad
" extends from said second surface of said body plus a
thickness of said die plus a thickness of a die attach

material.

30 10. The pos1tive stop, pick up tool of claim 1
further comprising a set up means conformed in a me ‘ng
relation to said positive stop, pick up tool and ha.ing a
base, said base having a thickness equal to a thickness
of said die plus a thickness of a die attach material.

35



"sai d positive stop neans conprises a plurality of pins bei
sai d second surface of said body. 12. A posi tive stop, pwm%ﬁﬂm‘mm
“%conpri,sing: a body having first and secondlﬁyrfaces and an

dlsposéﬁ t hrough said body fromsaid first Surface to 10 said second

surface; a shaft having a first end, a second end opposite sald first end,

and an openi ngjbei ng 3&&5 |g¥551 f r 59?
sai d second e% sai é’cg conﬁge\{l% of - sa?@gﬁw 1:E)eé]'nck;?d|S'€3bé()il'sﬁ(e a frrst
portion of saS@iSh@msifise TR RE AN GORPIFRPh A zéalfx%to%rmm% keinmd

end opposi g8 coripgd dd e SIE AEbrAD AR deisidivggsed through said
pad fromsaid first end to said second end, said first end of said pad

bei ng disposed in a second portion of said opening 20 of said body; an
adj ust abl e pogiz2t.i ve pstpzqsm stwop rphlc}atupwg:cmnlcmxmﬁsa‘n’e;u said

positive stop neans [ 0 o)
pad, and bei ng adj us ﬁaﬁa"léﬁn% { & agﬁg érj%co‘?rgcf %% "%(l ons <$(rja()ﬁm%§i%ldng
body; and 25 being @smsndzmwlbeﬁmmw dErmuysaidl Sirst pparfdace B op

neans, sah@ agRiP\ddibi) Aditsdabl e menber having an end being coupled to
said positive stop means,_and sai d adj ust.abl e. menber belng aq%aftablg
di sposed in said body. shaft fgavmng”ﬂe éﬁ%ﬁ"i iR stH IR e iR

12 wherein salf(irm;slénd/e HiD anrefyen ene Ses cBa.spd‘sethhro@le w‘b‘dtslvift

second surt acd =t Shif AL a%}% I PR Bt SR s 140 L
sai d pad extesddd ahafikeiur chisprsddicn & %iarsl‘- Wmmmé saidkopssing

said die g_lsusoaf gyi(a(ry&fyof a die attach materi al .
&

<

a pad hav1ng a first end, a second end OppOSlte said
first end, and an opening being dlsposed through said pad
from said first end to said second end, sald first end of
said pad belng disposed in a second portlon of said opening

20 of said body: _
an adjustable positive stop means for indicating a die
" placement, said positive stop means being coupled to said
body, being juxtaposed to said pad, and being adjustable in
" a vertical and radial directions from said body; and
25 ~ an arm coupled between said body and said positive
stop means, said arm having an adjustable member having an
end being coupled to said positive stop means, and said
K¥f\ - adjustable member being adjustably disposed in said body.

30 13. The positive stop, pick up tool of claim 12 wherein
said positive stop means comprises a pin.

14. The positive stop, pick up tool of claim 13 where said
- pin extends a diStance'from said second surface of said
35 body, said distance being equal to a distance said pad
extends from said second surface of said body plus a
thickness of said die plus a thickness of a die attach
‘material.



un’ The positive stop, pick up tool of claim” 13 wherein said
ﬁ "ﬂﬂ" a pin body having a first end; and'a threaded 2
Ied to said first "'end of said pin body and adjustab{

dlsposed in sald body of sai-d positive stopz ick up tool to vary the*’

extension of said pin body fromsaid second surface of said body of said 10
positive stop, pick up tool. . 16. The positive.stop,“p!ck up tool of.claim
12 further cbﬁprisﬂhg'@qaatlxprnﬁtnp;xnpxnkmmplntaohatoﬂg-ee&gﬁlom3to sai d

positive stognepkskh g i?lﬁ“EB¢E?§ A base, said 15 base having a
t hi ckness equal to a t ness

material .317. Th@ ﬁéé! HW Hpt nqm:kfmst ondpfardagdm 12 wherein said

positive stop neanth&@ﬂd@gfoﬁﬁwrwéiﬁd &bupl & @8'§Staoflfgﬂpeﬁg be said

second surfa f_sai dy sitjve sto pi c
conpri si ng: §§1§08§nhg§a% #@ﬁd%ﬂéiégk %@e%naﬁﬂlﬁﬁbﬁﬁﬁn9ﬁgsbédng
di sposed thrpqgmtiuedsmy fpmks.m(tdo]r Ho agufpomweﬁa?ﬂsﬁéndéfgcsatﬂd "
face; f end o S| sa Lrs en
erjlgl 2?1 0 enlﬁ bo) ﬁg gg'c’?noséeﬁ Kt OUgh ssslf%P{ Nir-\ Rl $$‘8 §Ya° i $3tdend to
sai d secgﬁd Eﬂﬁltéxﬁds§9@mupkgkiun tQQkLshaft belng di sposed in a first
portion of said opening 30 of said body; a pad having a first.end, a
second end opposi tefé?'g% fi rs‘%%e%ntdﬁmand andglgﬁ%g agglgfadl sposed through
said pad fro saj d= sdrkd R
bei ng d|sposedmpnieingcanéqtmup(ﬁbdﬁsEﬁhntd¥¥f%nﬂn3§ %Qtiﬁ@'ﬁe?géioggt§g”
bei ng coupl e 0 0 an ein uxt-apo
saldgpad psé? ﬁgggFgﬁ% @% 6i§k;q3 éﬁ%ﬁﬁngu??aéieofséb?d )

Pa

body, se&@ base having a thickness equal to a thickness of said die’ N/

plus a thickness of a die attach material.

17. The positive stop, pick up tool of ciaim 12 wherein .
said positive stop means comprises a plurality of pins being
20 coupled to said second surface of said bedy.

1s8. A poSitive stop, pick up tool comprising a'body
having first and second surfaces and an opening being
disposed through said body from said first surface tc said
25 second surface.
a shaft having a first end, a second end oppoSite said

- first end, and an opening being disposed through said shaft
from said first end to said second end, said second end of /ﬂk‘

said shaft being disposed in a first portion of said opening
30 of said body,

' a pad haVing a first end, a second end opposite said
first end, and an opening being disposed through said pad
from said first end to said second end, said first end of
said pad being disposed in a second portion of said opening

35 of said body, - :
a pin being coupled to said second surface of said
body and being juxtaposed to said pad, said pin extends a
distance from said second surface of said body, said

di e plus a thickness of-a die attach

im badfertherd pad

i



-13 di stance being equal to a distance said pad extends from said second
surfac&~of said body plus a thickness of a die plus a 5 thlﬁm ’M,’ﬁ’m

Bt t ach materi al; and an adjustable arm havivag-a first end Wﬂ"
coupled“to said body and a second end bei ng adjustably coupl ed %o 'sal'd blﬂ

10 19. The p05|t|ve stop, pick up tool of claim18 wherein said pin
conpri ses: adpEhapesy bednohemali tst acddstanten satide gued q:manc’cm ﬂnnmgsald

coupl ed to saedohdr & lg%ﬂag
adj ustablg agga;ipPé Srg:a@egfgfse]a\ggomﬁo%u?ﬂiuﬁloo to vary ﬁ?’e gxten& on
n

of said p §|§£ egiaddi @%ody of said p05|t|ve
stop, pick up tool. 2 adjus'ﬂabl[aoalr’&u havingpa FidstlRridaldjfstalaiym 18

wherein 20 s ugtahl.g a e a _first. partion having.a first :
end and a segéﬁ gknid%tbsgl gc,‘slje:’clgi(g1 dg&ﬁd%‘og ﬁé’ngoﬁﬂdeg’eﬁ&gs&déu&tﬁglgn&%’pled
second porti 6@ Ha#dngla first end coupled to said body and a second end for

adjustably receiving said first end 25 of said first portion. 21. The
positive_ sto pi ck u tool of claim20 wherein said adjustable arm further

conpri set®a Egcurl ng THea RO SAEA Ve S0P g Pdgkd U terlp@f: icdm imo 18aminegedand
portion. 30 83id pinAckaphiiises:stop, pick up tool substantially as
her ei nbef ore descrlbed Q% g%&yp a%é% aefygg% gg%gren%F to the drawi ngs. 35
a threaded portion being coupled to said first end of
said pin body and adjustably disposed in said adjustable arm
15 of said positive stop, pick up tool to vary the extension of
' said pin body from said second surface of said body of said

positive stop, pick up tool.

20. The positive stop, pick up tool of claim 18 wherein
20 said adjustable arm comprises:
a first portion having a first end and a second end,
- sald second end being coupled to said pin:; and
a second portion having a first end coupled to said
body and a second end for adjustably receiving said first end
25 of said first portion.

21.  The positive stop, pick up tool of claim 20 wherein
LD said adjustable arm further comprises a securing means for
h securing said first portion to said second portion.
30
22. A positive stop, pick up tool substantially as
hereinbefore described by way of example with reference to the
drawings.
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