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PARTIAL SEMICONDUCTOR WAFER PROCESSING WITH 
MULTIPLE CUTS OF RANDOM SIZES 

TECHNICAL FIELD OF THE INVENTION 

This invention relates to semiconductor wafer processing and more 

particularly to partial wafer processing: in die bonders for wafermap i>perations. 

BACKGROUND OF THE INVENTION 

Semiconductor manufacturing includes the process of die attached 

performed by a die bonder or die attach machine. The basic operat.:on of die 

bonder is to niount dies on lead frames. The die bonder deposits epo.'<y on the 

lead frame pad, picks up a die, and places it on the lead frame die pad. The 

epoxy is a historic term and is actually an adhesive which u~es no cati·.lyst. 
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up -~d-·pla~ .. on_.~ Jead Jr~.- ·_TQ· .. ci.o this the.:locatioi:i of. ti).~· die m~t· be 

. pre~~IY-k'.nmvn ·s0 th~ .machine. can pick up ="the di~ .. · 

:·:The.silicon·water·pr0Vlde~(8evei;al.pattepis, _to form .. a Pll\rauty of semi­

·. eonductOr 'circuits.. The .. ·~dJ.vidUal: :integrated . circuits ori. th~ . wafer are 
. . 

separated by horizol;ltal ~d · ve~ thoroughfares .. · The thoroughfares ru;e 
.• 

border spaces· between the ~m.i.~nductor 'devices· on the. wafeJ:"S. · -Along these 
. . . 

thoroughfares are formed :the saw streets when a cut~r passes through them 

10 separating the individual circuits in:to what is termed "dies". This .'lrocess is 

referred to as sawing. Before· cutting the separate circuits, the bac.k of the 
. . 

wafer is placed on a double backed tape which in turn is stretched like a drum 

over a ring base called flexframe on a controllable. wafer table. The location of 

the dies on the original wafer is ·recorded on the· wafer. map stored in i~ memory. 

l 5 After sawing the wafer, the dies are moved. Hence moving the wafei · table per 

the wafer map coordinates does not accurately position the wafer ta',1le for the 

next die to be picked. Small die wafer map operation on die bonder Htuipment 

is not feasible because of this. The variation in the.saw street widths.cross the 

wafer· coupled with the tape shrinkage on partially picked wafers ; nakes the 

20 one time correction of tab~e jump distance for street width variation iueffective 

in ensuring the accurate table position. 
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.... ·. 

A·full wafer:ha~·¢tne:referenoe. die. S<nnetilnes it is ·desirable .to only use 

part of a wafer for ·a.p~cul.ar job .~d ~tote ·away the·.~m~nhtgfo~ Jater .. u~e.· . . . . . . . . . . . . 

. . . . . · rhe. p~ai use wµI ·uSu.ally result .in ·.re;m.oval of. the. refurence ·~e." Thei;efore a 

reference, die may not be. 8.\fa,iµlb.le.: 
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SuMI\{ARY OF·THE.INVENTION ... . : . . . ·. . iii11i1ii1ii1nr 
. In.accordarieeWith··orie embQdim~~t ::of the. present invention a ·whole . 

. ' . . . . • . . . l . . . 

.· .. 

.. wafer .is cut. perpendi •. to: 'the wa~r: flat to form partial . wafers. . . The 
. . . . . . . . . .. 

. :C<?O~dinates: for :a loea.~~--die andlor: an..-aµxiliary r~fe~·nce dle_ of the ·pattiaj, ·-~ · 

.·wafers are stored ·90 a wafer map~.of a. givsh wafer for Iocating .dies on a partial· . . · . . ·. . . ·.· . . . . : . . . . . 

· . ~.ction of.the .. _given wa(~r • 

. These an,d ·other feature.s of. the invention that will· be. apparent to. those . . 

·10 skilled in the art from the foll<>wing detailed description of the _invention, taken 

together with the accompanying drawings. 
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iliifli~f 
. DESCRIPTIONOFTHE·DRAWINGS · 

·_. . ·. ... . . . ..·· · ...... . 

~~· lia a d.iagi,-a,m.~f. tite sys~~ according to Qne· ei:nbod.iment of the 

.· p.resent mvention; ... ' 

· s · ·. : .. : Fig.-.2 ii1'1strates· a. prior· iirt:wafe~ an~ thoro'l.lghfates .on ~ wafe!; 

10 

. 15 

·.: f'ig~·,a·illust~ates a prloi- art wafer With. a refere~~ index; 

Fig. 3a.i11UstI'.a:tes w~r.map coordina~;.. . . .. 

. ·Fig .. 4 illust"rates ~ference di~ and auxiliary refer~nce 4ie ·a~rdirig to 

one einbodim.ent of the present invention; 

Fig. 6 · illustrates reference die and locator die accordin :r to one 

embodiment of the present invention; 

. Fig." 6 is a flow ~ for partial wafer processing; 

Fig. 7 illustrates wafer cut perpendicular to wafer flat; 

Fig. 8 illustrates a partial wafer with reference die; 

Fig .. 9 illustrates a partial wafer without. a reference die; . 

.Fig. 10 illustrates last partial wafer with auxiliary reference d1e; 

. Fig .. 11 illustrates typical wafer cuts and process sequence;; 

Fig. 12 illustrates moving wafer table to· locator die from. reference die; 

Fig~ 13 illustrates mo:viil.g wafer table to locator die from refe.~·ence die 

20 in automatic mode; . 

Fig. 14 illustrates moving wafer table to locator ·die from auxiliary 

reference die; 
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5 

~· . if? .,ill.us~rates· -~Oving_ wafer>:tabie. -~. l<?Cator die from. ~µXru,ary 
.tefere:ri~· die .. in autO~atic m9de; . . . . . . . ~- . 

, . ·-Fig~.16· illustra~s v~datfug ~~ ·.refeJ:eD.~·die _position in ·8. p~rtial 

· · ·. ·; · ·.· fig>11 ill~tra,tes tj>mput~t~n:·~f.a~acy-reference. die co0rdiuates in~ . . . . . . . . 

·partial wafer; 

Fig .. ·: 18.illustrates computation of allxiluuY reference di~·~rdi .. uates i~. a ... 

·pat:tial .wafer; 

· Fig. i9 illusttates ·-removal of other partial· wafers die coordinates from 

.10 map; 

15 

· Fig .. 20 ·illustrates reinoval of other partial wafers die coordin.ates from 

map; 

Fig. 21 illustrates remova,l ofother partial wafers die coordinates from · 

map·; and. 

Fig. 22 illustrates refere~ce die., auxiliary reference die_ and locator die. 
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DETAILED. DES~RIPTioN·O:f 'fHE. INvsNTION 
., 

. ·.&.fehingto Fig .. l~.-t)i.e~ is··musti:ated ~.schematic· repres~ntation of an. 
. . . . '• :: .. :. . .· . . . 

: : ·. . . 

aligruuen_t· system using a ,die ~nder (die molillter. or die a~tac~} that may be 

s· used i~ th~ fabrieatioJipi:oceas. of ~tegrated .c~ts on silicon wafers. acco~ding-_.- . 

· to the_ present invention. The.die bonder.~y·be~ for example~ Aba~us IIID-SA .. 

Die. Bonder of Texas Instruments In~l])orated. A die bonder ·.dispeIUes e~oxy . · 

on a dl.e pad of a lead frame: and mounts the die· ta the pad. A silicon wafer 20 

is carried· by a. table 22 which. is moveable in: conjunction with a table adjuster 

l,O ·24, which is coupled to table 22 ... A robot 25 of the· system, .including a· 

controllable arm 25a ~d. suctj.on end effector 25b, pi~ks· up the· die and places 

the die. and on pad 33 of lead frame 31 by arm adjuster 29. The robot 25 is 

controlled· by processor. 28. The lead frame han,dling system 40 moves ~nd . . ; 

positions the lead frame io· allow placement of the die. The lead frame 

1s handling system 40 also applies the epoxy to the pad 33 oflead fr~me :n before 

the die is placed on the lead. frame 31. The wafer table 22 via the. adjuster .~4 
. ·. . . 

moves the wafer. 20 to locate the next die under .program control of p1·oc.;essor 28 

so that· robot arni. 25a picks.up the die from wafer 20 and places it on pad 33 of 

lead frame 31. After the table 22 is moved to one good die the aligii system 19 

20 takes over for good alignment inittated· by.processor 28. The a.lign nystem 19 

consists of.a processor 26, display 27, storage device 23, camera 34, and camera 

35. The align system 19 provides an align correction signal to align a die 

accurately and is coupled .to processor 28. During the alignment process, an 

Tl-23990 (Page 7 ) 
Received Time ~ Fel 7:08 Print Time 5.· Feb. 8: 17 



,~~tput s~paLis prQ<].uced. by ·pi'QCessor ·2.6 ~d, ·t)le output signal .may .be 
. . - . . . . . . . . . ·. . . . . ~ . . . 

. ~elive~e~ ~:the. ~~ble adj~r .:u··.tbrQugh p~sspr 28 so as to rep.~siti~n th~ 

wafer table in response ~ ~n· ou~ut ~- .The .sub.stan¢0 .of ·the .. output .signal . . . . : . . . 

·m~y.als<>. ~e displayei J>t':.t~e .. pJ;oce~~· 2~·on the ·display 2·1 . . 1~:.~rder tci. 
· ·~ · ·pe~form·the alignment"or misregiSti-~~ion.che~k; proces~r 26 receiyes a ~de<>' 

, im.age D;oin a.video c.8.inera,34 (such 8.$. a: CPD .came~a) which is~ subsy~tem of.· 

'the ~~ent., syste~ .. ·'!'he .cam~ra includes the opti~s to focus on thrr wafer or . 

le~d frame ... The video si~al is ~gitized using,.for example, a ·video to .. digital 

.converter as part of the camera. Whenever. an a~gnm~nt is ·made, the pr~ssor 

io 26 takes a picture via the .camera 34 ·and looks for· a pre.taught {stored) 

pattern. ·In one embodiment a uniq~e p~ttern is in the. die and is et.ored and 

when an alignment caU is made the align system takes a picture and looks for 

. that pattern. In another embo~ent the align system takes a picture and 

all.gns to the four.sides (s~reets) ofthe·die .. The pattern of the integrated.circuit 

15 is taught or stored in a memory of the prQCeSSOr 26 or memory or Sto':age 23 at 

the time the device is setup. The processor 26 calculates the displ&cement of 

the stored pattern .(alignment point) tO current pattexn an4 provides a.· 

correction signal. This ·displacement in x and y. directioJ;I is the x and y . 

correction. This correction signal dependent on the correction valve through 

20. processor 28 is sent to the wafer table adjuster· 24 from proces~or 26 for. 

· accurately positioning of the table so the die is picked up. If the displacement 

is too great so the stored pattern to current pattern is too great the align 

system 19 will not be able to do the alignment. It is therefore vei'Y important 
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· . :t~t ·Qefore .. · alig11,illent . IS· done, .. the wafer·'. table. .22 is ii.ioved -~l~se · to the · 
. .· ... · ·. . . . . . .. . . . .· . 

. . 

· .. ~ignmen.t · J>.oint: .The pNcise .100.S,tion of tl;l.e. lea4 .fya~~ ·S.1 ::may ·be. deterniined 

· by _'.- al~gn .-.syate~. · l9 ~ing -a . ~~nd. , camera "35 (subh as. a-. CCD video· 
. . . . .· ... . . .. . .. . . .. : . 

-~amera)$<> :co~p~~d to -the ."proces~or-2~ .. ·The. wafer·.· ~1>- identifyµig ·th~ . . . . . . . . . . 

· s . . locatio~ bf ~Ile dies aud whi~h· dies are good or bad. are stO.red in the· wafer: map 
. . . . 

_in storage .. ~~· When·bad dtes.-have been: identified they are_ ma~ked and·the 

· info~ation is: stor~d in_· t~e ,-storage: 38 so that the system a>upled -~·the·. 
. . . . . . 

storage knows the bad. dies and skips or. jumps these bad dies. ·'l.'he align . 

system 19 gives the eorrect .distance to the wafertable:adjuster·24 t-:: move the 

10 . table 22 if not aligned sufficiently for ~he pickup device to pick up tho die. The 

robot arm 25a picks up the properly. aligned die ~nd places it on the pad of the 

lead frame. The lead frame handling system 40 then moves the next lead 

frame pad into position. The present application is particularly directed to the 

step of accurately·moving the wafer table to every good die on the wafer so that 

15 the align system 19 ~n align the die ·prope~ly ·and enable the robot nrm 25 to 

pick up the good dies. 

Referring to -Fig. 2a there is shown silicon wafer 20 with· a reducible 

layout 40 shown there on. An exploded section 42 shown in Fig~ 2b E>hows four 

2·0 ·scribe line segments 44 defining chips 46. Although the pattern fon .ted by the 

described segments shown in exploded section are uniform, it is to be 

understood that an exploded view on most all wafers would contain unique line 

segments. The line segments 44 are thoroughfares extending to both 
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hori~ntat ari.d vertical cllrections.sep_arating the sepai;ate. integr.a~d ·circuits or 

chips .. 41~· The ~afe:m ·befo~e ~ing cut;are ~tuck on a .double~back~d tape 20b . 
. ·.. . . . . ...... · . 

and th~ tape· 2oh is· stretched "over ~ -~~pport. ring .. 20a "as ill~strated in :Fig: 1. . - . . . · . . .. . .. 

Ai>. the.-·c~tter p8.$Se~ ~hrough t.he thoro~gh.fares ·44 the saw stre~ts are ·forined . . . . . . . . . . . . . . . . . 

. · .s ·. which separates the indiv1d~·die pie.ces ·or chips." After the ~uttmg-of the 

waf~r, th~- variatio~ in saw ~treet Width (:9upled with the tape shrinkage .due to. 

pulling. on. the· ~pe,·_the. w~er table jump. ·may not be. accurate .. This is 

particula,rly true fol'. large jumps between good dies! The saw street width.vary 

across the·wafer ill both axes .. due to uneven wafer·mount tape ~xpansion, saw 

io ·blade variations, etc. There.is.also a-change in distance,between the dies, due 

15 

to shrinkage of the t~pe on which ~e wafer is-mounted, as the dies are picked 

.off the wafer. After.the sawing or cutting has occurred, the align f?ystem 19 

and. the processor 28 compute the average saw street width in both the 

horizontal. and vertical axes. 

. . 
The present invention modifies .the current system. to allow for partial 

·wafers. As illustrate·d in Fig. 3, a traditional wafer map system use~ a single . 

fixed reference p0int. This reference die .inaY be identified by the right most . . . . 

fully patterned die in the first row next to the blanks. Fig. 3a illustri .tes wafer . . . . 

20 map coordinates. If the wafer is separated, then all pieces <Partial) E.xcept one 

will be without reference points, making wafer map processing impossible. 

The present invention provides. auxiliary reference dies for each partial wafer 

and enables processing of partial wafers using wafermapping. The method 
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10 

·15 

20 

. · includes ~utting .. all-whole ~~I'.8 .. p~q>endicul~r to the wafer flat··~ f<?rni ·the 

· · . pfµ'tia.f wafe~~· 

.. Jleferring·to·Fig. 4::the.re.iS ill~tra~d.five partial.wafei:s Pl to·l>5 where ·. . · .. • . . . 

all partial wafers .are ·.for:med ··~Y ~u~s ~rP.endicular "to th~ .. wafer- flat. The . 

. ·referell,ce. die "is l~ted .. in tJ>,e· ~~t°pamal wafer Pl· an~ an· a~iliary ref'er~nee 

. die ~ 10cated. in :ot~r partirµ wafers .f2 to. P5 in. the lower right corner on the . . ' . . ·. . . . . . 

same row as the reference die. . . 

.Referring to ~g. 5 Ulustrate.s th~ reference .die 'and locator die ~or pa,rtial 

.wafer processing. Locator die is the.last die ill the same row of reference die or 

auxiliary reference die of.the partial wafer. No locator die for the last partial 

waferP5. 

R~ferring the Fig. 6, there is illustrated a fiqw chart for the. processor in 
. . 

~g .. 1 for partial wafer·. processing. · Fig. 7 illustrates the wafer cut 

perpendicular to wafer fl8.t .. Fig. 8 illustrates partial wafer with reference die 

. i;tnd Fig. 9 illustratea partial wafer without reference die. Fig. 10 illustrates 

the last partial wafer.of a wafer and its auxiliary reference die. 

The following assumption are made for the partial wafer processing. 

See Fig. 11: 
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l. :All wa~~ cuts_ tQ. for~ p~ai wa(er ~ tO. ·J>e do.fie. perp~ndic~lar io the.·.-.· 

· :·wafer flat~ 

.2 ... The f4'st_parj;iaj. W.~r:.~ust contain a referenee die: . . . -;. ..· . ., . ·. 

3. ·'J:'he last_partialw.:afer:must;~n~:at.l~ast-Qne.fulldie in the reference die 

· s row. 

4. Process:. one partial :wafer: ~t ·a tiiJie and p:rocess next ·p¢ial wafer from left . .. ·• . . . . . . 

. . to right after the. previous p~ w8.fer has com~leted proce~sin,g. 
. . 

. . ; . 

The.following steps-are based on the zero degree·ofwafer rotation angle. . . . . . . . . 

io The same steps are ·also .used for different rotation· angles. 

Step 10: Cut a whole wafer perpendicular to wafer flat to form partial 

wafers and saw partial wafers along .thoroughfare: into die pieces on a tape 

backing; 

. 15 Step 11: Loa~ partial wafer into Die Bonder (after Saw) . 

Step 12: Download wafermap data for the whole wafer from wafermap 

data host .. 

· Step 13: If the partial wafer loaded does not have reference di.e then .go 

to step 18. 

20 Step 14: Position wafer table to reference die located at low\.!:r right of 

partial wafer in the die row closest to. the wafer flat. 

Step 15: Move the wafer table parallel to the wafer flat to the locator die 

by automatic or manual means. See Figs. 12 and 13. Move wafer table from 
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. . . . 

·ref~rence W,e p~a:Ile.tto• the· wa,fer flat .and alon.g· the s~me row· is the reference·: 
~ . . . 

di~ to.the .. left:to loeator·.die. This is·t~~ lastdie·in the row. of the partial wafer. 
,. 

For th~ ·automatic··PJ.~e ··nio.~· the :table from the· refe~nce die ~ong the :same . 

row.as .. thereferenee di~ to .. the .left··~oting coordinates.one die at a· time .to the . . . .· . . . . ~ . 

. 5 end ofthe·partial w~r and the:locatordie is (xl, yl)~ . 
. . 

Step· 16: CoJ,npute an4 :upload the locatot' die coordinates to wafer~ap 

· datahost. 
. . 

Step 17: Using locator die coordinates information remove other partial 

wafer dies ·from the m,ap. 

10 

Avoid all moves to dies in other.partial wafers fill follows: 

a. Locator die coor~ate (xl, yl) is known. 

b. Remove all dies in the map which has the x coordinate grN\ter than 

xl. · See Fig. 19. 

·15 Go to step 26. 

Step 18: Position the wafer table to auxiliary reference die. 

Step 19: Validate auxiliary reference die po~ition. · 

The following ·method is used to validate the auxiliary reference die 

.position of the partial"waf~r. 

20 For the partial wafer the following steps are true: 

a. Auxiliary reference die row.-is same as reference die row. 

b. From auxiliary reference die position, if wafer table is moved in four 

directions (left, right, up, down) for a certain minimum number of 
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. ·iinies,· .all. ~o~e~ · i~· the. right dir~~iO~ of ·a~iliary· reference. di~ 

· · .. sh9w~ no1; see an.Y die~.· S~.e ·Fig. 16. 

· Step ~O: It: co:m:pute~ ... auxiliary referen,ce di~ ·coordinates for the 

· parti~ular·.puti.aj .wafer as :follow1:1: ·.Locator "die. coor~ate is (xl, ·yl) .known 

s . from. step 15. :· 
. . 

· · · · :.A~iary re(e~nce di(;l cooldinate (x2, Y.2),)s . · .. 

10 

· · x2.~xl+l · 

·y2=yl. . 

.$ee ... Fig. 11·and 18. 

Step 21: If this partial wafer is the. last partial wafer for this wafer 

then go to step 25. 

Step 22: Move the table to the locator die by automatic m· manual 

means. See· Figs. 14 and. 15. M()ve wafer table from auxiliary· reforence die 

parallet."to said wafer flat along the.sar;ne row as auxiliary reference die to the 

1s left to locator die. This is the last die in the row of the partial wafN·. For the 

20 

automatic mode move the ~ble .from the auxiliary reference .die alon{;" the same 

row as the reference die to the left noting coordinates one die at a: t~me t9 the 

end of the partial wafer and the locator die is (xl, yl). 

Step 23: Compute and up~oad the locator die: coordinates to wafermap 

. data host. 

Step 24: Using locator die and auxiliary reference die f.~oordinate 

information remove other partial wafer dies from the map. 
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·_ .A.void-allmc>ve~ to.di~~ in o~r partial ·wrle;r~ as.follpws: · . . . . .. · . . 

.. a. 4>cator· di~ eoord~a~· (~1. yl) ~ krto\~,;ri .. 

h-. 'Remove all dies in.the map which has the x coordinate greater than 

5 jcl. 

c. ·-Auxiliary reference.die coormnate.(x2;y2) 'is known. 

-d. Remove ·an dies ln .the_ ·map which has the x .~~dinate less ·J1an x2. . . . . .. . .• 

See ·Fig 20. -Go to st.ep 26~ · 

Step 25: Using auxiliary reference die ·coo~inat.e information remove 

lO othe_r partial wafe( dies from the map. 

Avoid all moves to dies.in other partial wafers as follows: 

a. Auxiliary reference die coordinate (x2.y2) is known. 

b. Remove all dies in the map-which has the x coordinate less ·:;1an x2 . 

15 . See Fig 21. _ 

Step 26: Start die mount using map. 

The locator die can be any die in the wafer. even the reference die and 

4epends an the cut. of the wafer. ~Y die in the wafer can be the auxiliary 

-20 reference. die except the reference die and it may change to differen1 positions ... 

. depending on the cut ·of the wafer. The process creates an auxilia.i"Y reference 

die in case the partial wafer dies not have a reference die and the auxiliary 

reference die acts as the reference die for the partial wafer map operation. Fig. 
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This Sheet Has Been Replaced -·-

1111111111111111111111111 . 

· 2.2 · show~ .. th~ . locator. di~.· and •uxiliary reference .die positions for _different . . . . . ... . . . . . . . . . . . . . 

-wafer. cu~. 

Although. the ·pre~.ent iµV.ention and its ad~~t~ges have been described . . . .· . . 

s · in detail; it· should be ··-QnderstoO~ · -ihat ~ari,ous changes, substitutions and 
. . ·. 

alterati~ns-can b~ made llerein.witho~fd~partllig· from the spirit and scope of . . . . .· . . . 

· t_he invention f:l.S. defined by the appen~ed claiills. 
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* C L M S * 

· · WHAT :ts CLAIMED 1s:- · ··. 
. ·, .· .. · ·· .. ·. . . ·•. . . . . . . . .. 

5 

10 

1. ·· · ~A ~ethod of proce$shig a· .waf.e~ eontaini~g dies a~- havi_ni. ·a wafer flat 

compr~ing-~e .steps o_~, .. : 
. . 

cuttin,g.a who_le.·-wafer With cU.~. pel'pendicu~ to the w~r fl.8.t to 
. ·. . . .. . . : . . . 

produce partial wafers;: · 

baclcing; 

sawing said partial w~ers along thoroug~~-- io form dies ~n a · 

downloading a water map of--s.aid whole wafer into a processor; 

loading one of said · parti9.l wafers onto a processit1g table; 
. . . 

searching for a reference die and. an atixili.ary reference ·me; 

if said reference. die is found moving said table and said partial 

wafer to the left along a reference die row parallel to said wafer flat uutil end.of 

dies in the reference die row to .find a locator die, determining locator die 

15 coordinates and removing other partial wafer dies from said map using said 

_locator die coordinates; and 

mo~ntin,g said part~ wafer dies using said map. 

2. The. method of Claim 1 including ·the further step before m• ···mting. of 

2 o said partial wafer dies of moving. the table positioning said wafer ta!>le to said 

auxiliary reference die on the same row as said reference die and running 

parallel to said wafer fl.at as the reference die, moving the table \.o the left 

along the reference die row to the last die in the partial wafer to fi.n:l a locator 
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* C L M S * 

.. dJ.e. ~nd, .l~to~ "Clie ~·~S. ~cJ.-rem~vj.ftg. ~ther .partialwaf~r «lies irotn s~d 
map.:: using ~aid· .auxiliary referen~ die coordi.Q.ates and .sa,id locator :.die. 

coor4ina~s il"said ref~ren~ ·die·.is not found.in said partial wafer and not th~ .. 

. last partial .wafer~ 

3. ~he met:ti~ of Claim 2· including b~fore mounting of said partial wafer 

dies the·further step of determill.ing auxiliacy reference die .ooordinates and . 

remoVing . ~ther w~er dies. from the map . using said auxiliary reference die 

coordinates .. if saf,d reference die is not· found· and said partial wafer is a last 

· 10 partial wafer. 

4. . The method of Claim 1 including the step before mounting of said 

partial wafer die~ the step of determining auxiliary. reference di.e ~ordinates 

and removing other wafer dies from the map using said auxiliary refarence die 

15 coordinates if said reference die is not found and said partial wafer is a last 

partial wafer. 

5. The method of Claim 8 wherein said auxiliary reference die is validated 

by all moves to the right not seeing any die. 

20 

6. The method 0£ Claim 3 wherein said partial wafers are taken in ·order 

from right to left from that containing the reference die. 
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The. method of-Claim. 6 wherein saj.d auxiliary refe:ron~ die ~.ordinates 
. . ·. . .. . .·. 

is locawd by addi1:1g one di~ step .on the ·~eferen~ die .row '.front the locatOr die of 

the previ~US.J>artliµ wa(er. · 
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